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ABSTRACT 

The purpose of the study was to test a theoretical model explain

ing nurse practitioner judgments about the amount of interaction and 

participatory decision-making between nurse practitioners and physi

cians. The specific aims of the study included: 1) to examine the 

influence of nurse practitioner perceptions of care complexity and 

expected benefit-cost ratio of physician involvement on interaction 

and participatory decision-making; 2) to test a theory that integrates 

two alternative explanations of amount of interaction and participatory 

decision-making derived from social exchange theory and technology 

theory; and 3) to investigate the effect of practice rules on the rela

tionships in the theoretical model. 

The study used a mathematical correlational design with a causal 

modeling methodology for model testing. A convenience sample of 38 

nurse practitioners participated. Major concepts in the mode 1 were 

measured using a four scale magnitude estimation instrument developed 

for the study. The instrument consisted of operational definitions 

for each of the concepts and a set of 18 clinical situations scaled 

according to care complexity. Psychometric properties of the instru

ment including stability, internal consistency, content and construct 

validity were estimated. Matching of responses across two modalities 

was used to validate the production of ratio level data. Multiple 

regression techniques were used for theoretical model testing. 

xi 
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In the test of the theoretical model, both care complexity and 

expected benefit-cost ratio had a significant impact on the nurse 

pract it i oners' judgments about amount of i nteracti on and part i ci patory 

deci s i on-mak i ng. Predi ct ions deri ved from soci a 1 exchange theory and 

technology theory were supported. The effect of practice rules on 

the relationships in the model could not be determined since the index 

of practice rules did not achieve an acceptable level of stability. 

Nurse practitioner judgments about interaction and participatory 

decision-making were influenced by perceptions of care complexity and 

expectations of the benefits and costs of interaction with a specific 

physician. An understanding of the factors that affect nurse practi

tioner judgments about interaction and participatory decision-making 

may be used to guide interventions that enhance the fit between these 

structures and outcomes of care. 



CHAPTER I 

INTRODUCTION 

Achi evi ng a ba 1 ance between the qua 1 i ty and cost of health 

care is the most pressing issue facing the American health care system 

today. Consumers request and, appropri ate 1 y, demand care that is 

safe, effective and affordab 1 e. I n recent years, major reforms in 

health policy aimed at cost containment have modified the organization 

and delivery of services (Davis, 1986; Donabedian, 1984). Concern 

for the maintenance of care quality is paramount in the face of such 

rapid change. 

Th~ protection of quality of care is the collective responsibi

lity of all health professionals. Distinctive disciplinary perspectives 

and domains of interest guide the selection of relevant indicators 

of care quality, Nursing's holistic tradition has led to an emphasis 

on care outcomes that include quality of life, self-care and adapta

tion (Lang & Clinton, 1983; Padilla & Grant. 1985). Understanding 

of the structures and processes that influence achievement of these 

outcomes underlies effective clinical decision-making and interven-

,tions. 

Several structural variables have been found to influence care 

outcomes. Structura 1 components of care encompass the organ i zat ion 

of resources available for care delivery (Donabedian, 1966; Lang & 

Clinton, 1983). They are concerned with how professionals work together 
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to assure that patient needs are met in a timely and cost-effective 

manner. One care structure that has recei ved cons i derab le attention 

is the team or joint practice arrangement. Team care has been viewed 

as a means of providing comprehensive services in an age of expanding 

knowledge, increasing specialization, and growing complexity of care 

regi mens (Kane, 1976; Nagi, 1975; Wi se, 1974). The team structure 

has been applied in multiple settings with diverse patient populations, 

typi ca lly those wi th health prob 1 ems that encompass a broad range 

of physical, emotional and social needs. It has been an important 

feature of primary health care delivery systems in which coordination 

and comprehens i veness of care are emphas i zed. Joi nt practi ce between 

nurse practitioners and physicians has been viewed as a vehicle for 

the accomplishment of quality and cost-containment goals. 

Numerous clinical outcomes of concern to nursing have been 

examined in the context of joint primary care practice. In comparison 

to physician-only care, patients cared for in joint nurse practitioner 

and physician practices have been found to have higher goal attainment 

scores (Schultz, 1977), greater recall of self-care and preventive 
.. 

information (Mauksch, et al., 1985), and better control of physical 

status indicators such as blood pressure (Watkins & Wagner. 1982; 

Rei chgott & Hi 11 , 1983). In addition, patients of joint practices 

tend to use health resources more effectively and efficiently as demon-

strated by lower hospitalization rates (Schultz, 1977; Master, 1980) 

and the use of fewer procedures (Komaroff. et al., 1976). Their satis-

faction with their care also has been found to be greater (Linn, 1976; 

Lewis, et al.. 1969; Thompson, et al., 1982). 
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The purpose of thi s study was to exami ne the i nfl uence of 

patient, team, and organizational factors on two components of the 

joint practice structure, the amount of interaction and extent of 

participatory decision-making between nurse practitioners and physi

cians. 

Statement of the Problem 

Nurse practitioners are in a strategic position to influence 

the effect i ve and effi ci ent use of profess i ona 1 resources in pri mary 

care settings. Interdependent joi nt practice between nurse pract i

tioners and physicians is professionally and legally mandated for 

nurse practitioners. Interactions between nurse practitioners and 

physicians, in the majority of cases, are initiated by the nurse 

practitioner and occur in approximately 10% to 30% of the nurse 

practitioner-patient encounters (LeRoy, 1981; Levine, et al., 1976; 

Record, 1981). Coordination of diverse resources is both a normative 

feature of primary care services (Starfield, 1979) and a well accepted 

component of the nursing role (ANA, 1985; Benner, 1984). 

Consistent findings linking joint practice patterns to patient 

outcomes provide further impetus for examining the nurse practitioner1s 

potential for balancing cost and quality through the judicious use 

of team resources. Two decades of research on nurse practitioner

physician interactions suggest that joint practice results in care 

that is equal to or higher in quality than care provided by the physi

cian alone (Sox, 1979; LeRoy, 1981; Edmunds, 1978). 
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Despite professional and empirical support for joint practice, 

there is limited information to guide efforts to enhance the fit be

tween the components of the joint practice structure and patient 

outcomes. Specific limitations of past research include: 

1) Definitions of joint practice commonly are global and poorly 

specified thus making it impossible to identify the factors inherent 

in joint practice responsible for differences in outcomes. Research 

on the effects of joint practice shares this weakness with the majority 

of empirical studies of health teams. 

2) The potential for variation in interaction styles has not 

been considered. Organizational experts have identified several inter

action styles that vary according to the degree of mutual participation 

(Vroom & Yetton, 1976; Locke, 1986). Feiger & Schmitt (1979) have 

shown a positive relationship between the extent of mutual participa

tion on hospital teams and diverse outcomes of care including patient 

satisfaction and adherence to care regimens. In the joint practice 

literature, professional orientation to mutual participation and 

collaboration has been viewed as an invariant trait of the individual 

or team. An a 1 ternat i ve perspective was suggested by Lamb & Napodano 

(1984) whose research indicated that interaction styles rather than 

being static, vary according to the patient situation. 

3) Research on the outcomes of joi nt practice has focused 

on indicators of medical care quality. Outcomes reflective of the 
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unique and combined goals of both nursing and medical participants 

have not been emphasized (Prescott, et al., 1979; Molde, et al., 1985; 

Bibb, 1982). 

4) The data collected about interactions between nurse practi

tioners and physicians have been limited, for the most part, to 

absolute frequency of interaction between providers. There have been 

no models developed to explain the decision process used by nurse 

practitioners or physicians to determine the need for the other's 

involvement in clinical situations, nor the decision process used 

to determine the nature of the involvement. 

Previous research on joint practice structures incorporate 

subt 1 e assumpti ons about the nature of the deci si on-maki ng process. 

A medical technological perspective appears to prevail, that is, the 

underlying belief that the principal determinant of interaction fre

quency and style is the nature of the patient's medical problem. Thus, 

typologies of medical problems commonly are used to organize frequency 

data on nurse practitioner-physician interaction (Chen, et al., 1982; 

Sadowski, et al., 1985; Sultz, et al., 1980). The outcomes that are 

evaluated often are those that are more appropriate to the domain 

of medical practice rather than to the domain of primary care in which 

the goals of several disciplines including nursing and medicine are 

integrated. 

This limited perspective on interactions between nurse practi

tioners and physicians is problematic for several reasons. First, 

the focus on medical categorization of patient problems obscures the 

role that other patient, team, and organizational factors play in 
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the nurse practitioner's activation of team resources. Second. this 

perspective assumes a consistency in interaction decisions that may 

not be present. Pati ents may need team resources but not recei ve 

them because of other factors operating in the primary care setting. 

Third. emphasis on a single determinant of nurse practitioner-physician 

exchanges presents few options for changi ng and/or i mprovi ng i nter

action patterns. Lastly. a limited view of the factors influencing 

decisions to coordinate care perpetuates narrow use of the team for 

medical model decision-making rather than as a creative resource for 

dealing with the comprehensive needs of patients. 

There are indications in the nurse practitioner literature 

that the nurse practitioner's decision process incorporates factors 

other than the patient's medical problem. In two recent studies. 

experienced nurse practitioners did not adhere to medical criteria 

for consultation and referral for approximately one-third of their 

patients with hypertension (Watkins & Wagner. 1982; Reichgott & Hill. 

1983). These findings suggest that nurse practitioners use additional 

nonmedical criteria to determine the need for interaction with a 

physician. Importantly. there were no significant differences in 

outcomes between patients who met the medical cr"iteria for referral 

and were not referred and patients who met the criteri a and were 

referred to the physician. 

More scientific information is needed to guide nursing inter

vent ions that enhance the fit between the structura 1 components of 

team practice and clinical outcomes (Weiss. 1985; Koerner. Cohen & 

Armstrong. 1985). Severa 1 aspects of the current study contri bute 
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to its potentia 1 to expand the scope of previ ous research. Fi rst, 

two elements of primary care structure, amount of interaction and 

extent of participatory decision-making, were isolated and operational

ized. Identification and measurement of specific primary care 

structures and the factors that influence them are important precursors 

to the study of the relationship between practice structure and patient 

outcomes. 

Second, the potential for variation in practice structure is 

incorporated into the theoretical model guiding this research. The 

concept of participatory decision-making as used in this study refers 

to a continuum of interaction styles ordered according to the degree 

of mutual participation in goal setting and selection of treatment 

plans. The concept was derived from the organizational literature 

which acknowledges first, that interaction styles may vary and second, 

that different styles may be employed selectively to achieve desired 

outcomes. The potential for selective activation of differing inter

action structures is well recognized in the organizational literature, 

but has not been integrated into health care research. 

Third, this research represented an initial attempt to study 

c 1 i ni ca 1 outcomes of pri mat~y care from a nurs i ng perspective. Nurse 

practitioners were asked to consider decisions about amount of inter

action and participatory decision-making in light of expected benefits 

and costs to their patients. While specific patient benefits and 

costs were not examined, the examples provided to the nurses included 

nursing goals of primary care. 
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Finally, alternative explanations for nurse practitioner deci

sions about amount of interaction and participatory decision-making 

were sought. As noted previously, past research on nurse practitioner

physician interactions has taken a medical technological perspective 

in that explanations for team structural characteristics have been 

sought only in the domain of patient medical problems. The theoretical 

model developed to explain the amount of interaction and participatory 

decision-making between nurse practitioner and physician in this study 

integrates both a broader technological perspective and attention 

to the socia"1 exchange process that may influence the nurse practi

tioner's selection of structural styles. Two concepts, care complexity 

and expected benefit/cost ratio were identified as factors that may 

influence amount of interaction and participatory decision-making. 

Care complexity, as defined in this study. considers the amount of 

professional knowledge and skill needed to deal with a patient's health 

needs (Hinshaw & Atwood, 1983). This conceptualization reflects a 

broader technological stimulus to interaction decisions than previously 

considered and incorporates a distinctive nursing component in the 

del ivery of primary care. The concept of expected benefit-cost ratio 

was derived from Homan's (1974) social exchange theory which suggests 

that individuals weigh the costs and benefits of potential social 

behaviors in the context of their past experience in a specific rela

tionship. The addition of the exchange perspective to the more common 

technological perspective suggests that nurse practitioners use contex

tual knowledge of the joint practice relationship in choosing practice 

structures as well as their knowledge of the patient's problem. 
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I ntegrat i on of both of these perspect i ves in one mode 1 provi des a 

method for examining the explanatory power of patient and social 

factors in relation to amount of interaction and participatory 

decision-making. 

Statement of Purpose 

The purposes of this research were: (1) to identify the effect 

of patient, team, and organizational factors on the amount of inter

action and extent of participatory decision-making between nurse 

practitioners and physicians; and (2) to test two alternative explana

tions of amount of interaction and extent of participatory decision

making between nurse practitioners and physicians. 

Significance of the Study 

Balancing the quality and cost of primary health care requires 

effective and efficient use of professional resources. Nurse practi

tioners make decisions about when and how to involve other profession

als in the delivery of primary care (Brykczynski, 1985). Interaction 

rates between nurse practi t i oners and phys i ci ans have been exami ned 

in previous research and suggest that nurse practitioners use physician 

services selectively. An understanding of the factors that influence 

nurse pract it i oner deci s i on-mak i ng about joi nt practice structures, 

including amount of interaction and extent of participatory decision

mak oj ng, is needed to gui de i ntervent ions to enhance the fit between 

interdisciplinary practice structures and outcomes in primary care. 

After two decades of documenting effective outcomes of nurse 

practitioner care, there is now intensive interest in identifying 
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the processes of nurse practitioner care that are related to these 

outcomes (Diers & Molde, 1985; Sullivan, 1982; Billingsley, 1985; 

Stanford, 1987). Demonstration of a consistent process-outcome link 

provides crucial evidence to support the nurse practitioner's bid 

for greatel~ participation in the health care market. Nurse practi

tioners must demonstrate not only that their care results in effective 

outcomes and cost savings, but also that they understand the processes 

by which these results may be achieved consistently. 

Coordination of care is within nursing's professional domain 

(Benner, 1984; ANA, 1980). Documentation of the decision-making 

process involved in the coordination of care is necessary to its 

recognition as a professional competency. Nurse practitioners do 

exercise clinical judgment in their selection of joint practice struc

tures. Factors that i nfl uence these judgments must be understood 

and acknowledged before they can become available for change. 

Much is to be gained by acknowledging and "owning" nursing 

skill in the coordination of services, i.e .• in knowing how and when 

to integrate other professionals in their care process. Reframing 

coordinating and collaborative activities as nursing skills and tools 

makes them available to enhance the achievement of nursing's goals. 

In this stJdy, coordination of services is viewed as an instrumental 

function of nurses; joint practice structures including amount of 

interaction and extent of participatory decision-making are a means 

to an end, namely the achi evement of des i red patient outcomes. Se 1 ec

tion of interaction structures is considered a legitimate process 
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used by nurse practitioners to enhance their ability to provide effec

tive and efficient care. 

Summary 

Two decades of research on nurse practitioner-physician inter

action patterns suggest that joint practice structures result in care 

that is equal to or higher in quality than care provided by physicians 

alone. In addition, professional cooperation and coordination of 

seY'vices have been found to enhance the achievement of nursing goals 

including improvement of functional status, knowledge about care and 

satisfaction with care. However, past research provides little direc

tion to guide nursing efforts to enhance the fit between the components 

of the joint practice structure, such as amount of interaction and 

participatory decision-making, and patient outcomes. Research has 

focused on medical cues to cooperative decision-making and medical 

outcomes of care. The potential for selective use of different parti

cipatory styles has not been considered. 

This study expands the scope of previous research by building 

in the potential for variation in participatory styles and by incorpor

ating diverse cues to interaction and participatory decision-making 

in one model. In addition, distinctive nursing contributions to 

primary care were emphasized. 



CHAPTER II 

THEORETICAL FRAMEWORK 

This research was guided by a theoretical model that specified 

predicted relationships am~ng patient and social factors and the con

cepts of interest, amount of interaction and extent of participatory 

decision-making between nurse practitioners and physicians. A condi

tional variable, practice rules, was hypothesized to be an important 

factor operat i ng outs i de of the model with potentia 1 impact on the 

predicted relationships within the model. 

In this chapter, the theoretical model underlying the study 

is described in detail. Discussion of the model includes its der'iva

tion, underlying assumptions and definitions and a review of the 

literature supporting its proposed relationships. Rationale and sup

port for the inclusion of the conditional variable follows the section 

on the model. The chapter concludes with a discussion of the limita

tions of the theoretical framework. 

Description of the Theoretical Model 

The set of patient and social factors that are predicted to 

influence amount of interaction and participatory decision-making 

between nurse practitioners and physicians are represented in a four

stage nonrecursive causal model shown in Figure 1. The stages 

represent the proposed causal sequence or time ordering of concepts. 

Th,e arrows specify the hypothesized direct and indirect relationships 
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Figure 1. Theoretical Model: Nurse Practitioner Judgments About Interaction and Participatory 
Decision-Making 
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among concepts. Superimposed on the arrows are negative and positive 

signs that indicate the proposed direction of the relationship: a 

positive sign indicates that two concepts vary together in the same 

direction and a negative sign indicates an inverse relationship. 

The causal relationships among concepts in the first three 

stages were tested in thi s study. Tests of the nonrecurs i ve causa 1 

paths specified in Stage IV of the theory require alternative measure

ment and analysis strategies that will be developed subsequent to 

the testing and refinement of the recursive paths in this study. 

The concepts in the fi rst three stages of the theory are care 

comp 1 ex i ty, expected benefits, expected costs, amount of interaction 

and extent of participatory decision-making. 

Two characteristics of the theory are integral to further dis

cussion of its derivation and proposed relationships. First, the 

theory represents an integration of theoretical predictions about 

amount of interaction and participatory decision-making derived from 

two theori es. soci a 1 exchange theory and technology theory. Second, 

the theory is appropriately categorized as a Level III situation

re 1 at i ng theory in the hi erarchy of theori es proposed by Di ckoff, 

James & Wiedenbach (1968). Justification of the construction of a 

Leve 1 I I I theory rests on extens i ve work conducted at the factor 

isolating and factor relating stages that led up to prevailing formu

lations of technology theory and social exchange theory. 

Technology theory and social exchange theory provide alternative 

explanations of amount of interaction and participatory decision-making 

between nurse practitioners and physicians in primary care practice. 
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Separate testable models may have been derived from each of these 

theories. Indeed, competitive testing of alternative theories has 

been a popular technique for reducing the number of rival theories 

in the logical positivist tradition (Stinchcombe, 1968; Popper, 1972). 

However, the efficiency of building knowledge about primary care 

structures should be enhanced when alternative theories have been 

incorporated into a single testable model. Predictions derived from 

each theory remain intact and their integration provides the potential 

for deri vi ng a more comp 1 ete exp 1 anat i on than either theory mi ght 

offer alone. 

The process of constructing a model that incorporated alterna

tive theories required several steps in which inductive and deductive 

processes were integrated. Propos it ions deri ved from soci a 1 exchange 

theory and technology theory were specified and critical impl ications 

re 1 evant to nurse pract it i oner-phys i c ian interactions were drawn out. 

Assumptions underlying each theory were scrutinized for contradictions 

that might have precluded integration (Lamb, 1987). 

Integration of alternative theories within one testable model 

requires the identification of a single causal frame under which 

propositions derived from each theory may be united. The causal format 

used to integrate soci a 1 exchange theory and technology theory in 

this research was the behavioral stimulus-response paradigm which 

underlies the social exchange perspective at the highest level of 

abstraction. Although technology theory is not grounded in behavioral 

theory, Perrow (1970), in his text on organizational analysis, uses 

the stimulus-response paradigm to explain the relationship between 
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techno logy and its antecedents. Thus, the st i mu 1 us-response parad i gm 

was considered sufficiently generic to allow an accurate interpretation 

of relationships derived from technology theory. In the following 

section, social exchange theory and technology theory and their impli

cations for amount of interaction and participatory decision-making 

between nurse practitioner and physician interaction are reviewed. 

Derivation of an Integrated Theory 

Social Exchange Theory 

Social exchange theory considers the impact of longitudinal 

transact ions between nurse pract it i oner and phys i ci an on the amount 

of interaction between professionals and the level of participatory 

decision-making. In the development of exchange theory, Homans (1974) 

used the Skinnerian formulation of the stimulus-response relationship 

to explain elementary forms of social behavior. While Homans prefers 

not to have the label of exchange theory attached to his social recon

struction of behavioral theory, several social psychologists have 

found the label useful in highlighting the distinctively social 

elements of the exchange perspective (Emerson, 1976, 1981; Meeker, 

1971). This latter viewpoint was adopted in this study and thus, 

the label, social exchange theory, was used with recognition of its 

origins within behavioral theory. 

The basic operant or behavioral model proposes relationships 

between a discriminative stimulus, a cue which allows the individual 

to di st i ngui sh between what does and does not 1 ead to rei nforcement, 

the behavior or act which produces the reinforcement and the stimulus 
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whi ch makes the rei nforcement va 1 uab 1 e. Feedback loops operate from 

reinforcement to behavior and discriminative stimulus and from the 

reinforcement to the stimulus (Figure 2). 

~ 
Discriminative---------~ Behavior > Reinforcement 
Stimulus 7 oJ, 

Stimulus 

Figure 2. Behavioral Model 

A common example of the operation of this model is the explana-

tion of pecking behaviors of hungry pigeons. Hungry pigeons wi 11 

peck a lever releasing food pellets more frequently (behavior) in 

the presence of a green 1 i ght than a red 1 i ght if in the past, the 

green light has been the condition (discriminative stimulus) under 

which pecking behavior was more likely associated with the receipt 

of food (rei nforcement). I n the majority of tests of thi s mode 1, 

researchers either assume that the reinforcement is, in fact, a rein-

forcer for the subject thus making an additional assumption that the 

stimulus is operative or they control the stimulus level (e.g., with-

hold food from the pigeons for a certain period of time). In either 

case, the stimulus rarely is specified within the model or measured. 

Soci a 1 exchange theory uses the behavi ora 1 mode 1 to exp 1 a in 

social behavior. Social behavior, within this frame, is behavior 

whose level or frequency is sustained over time by reinforcement from 

other people (Emerson, 1976). Behavi or of one actor is contingent 

upon the behavior of other actors in the situation. 

Decision-making may be viewed as a social behav"ior that responds 

to reinforcement contingencies (Meeker, 1971). Thus, social exchange 
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theory would explain decisions on the basis of each individual's values 

and past experi ence wi th the rewards and costs of ava il ab 1 e a lterna

tives. Modifications in social exchange theory by Meeker (1971), 

Emerson (1981) and others incorporate cognitive appraisals in the 

exchange process. From past experience, participants form expectations 

about the rewards and costs of various behaviors with designated 

others. Meeker (1971) specifies the key factors influencing behavior 

or decision-making in dyads or groups. These include each person's: 

(1) values or what they find reinforcing; (2) perceptions of available 

a lternat i ve behavi ors; (3) expectations of the consequences of each 

alternative; and (4) decision rules or norms which guide the integra

tion of values, perceptions of alternatives and expected consequences. 

Concepts in the theory of nurse practitioner decisions about 

amount of interaction and participatory decision-making are derived 

from the social exchange constructs. Propositions from exchange theory 

as developed by Homans (1961, 1974) and modified by Meeker (1971) 

and Emerson (1976, 1981) result in the relationships highlighted in 

Figure 3. 

Care complexity acts as a discriminative stimulus; it defines 

the conditions under which interactions will or will not result in 

va 1 ued outcomes. Expected Benefi t/Expected Cost refl ects the nurse 

pract it i oners ' anti ci pated consequences of the deci s i on to interact 

with the physician and engage in participatory decision-making. Amount 

of interaction and participatory decision-making are behaviors which 

may be selected by the nurse practitioner. 
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Technology Theory 

Technology theory provides an alternative explanation for the 

primary care structures, amount of interaction and participatory 

deci s i on-mak i ng. It proposes that the structure of an organi zat ion 

or workgroups is a function of the technology necessary to carry out 

the work. In formu 1 at i ng techno logy theory, Perrow (1967) assumed 

that: (1) people and the organizations in which they work are task

oriented; and (2) interaction among individuals is necessary to get 

work done. 

Perrow (1967) defi ned techno logy as lithe actions an i ndi vi dua 1 

performs upon an object in order to make some changes in the object" 

(p. 195). Several dimensions of technology have been identified inclu

ding complexity, uncertainty, predictability and routineness (Lynch, 

1974; Comstock & Scott, 1977). Structure is defi ned as both the form 

of interaction between individuals in a work setting and the arrange

ment or relationships that permit the integration of work efforts 

(Perrow, 1967). Possible dimensions of structure outlined by Perrow 

include the control of work, coordination, interdependence among 

workers and worker discretion. 

Techno logy theory proposes that the more comp 1 ex, uncertain, 

unpredictable or nonroutine the technology, the more an interdependent 

task structure is required. It is important to note that the relation

ship between structure and outcome is not made explicit in technology 

theory. 

Propositions from technology theory result in the relationships 

hi gh 1 i ghted in Fi gure 4. The second 1 eve 1 construct 1 abe 1 sand thei r 
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definitions are derived from Perrow's work. According to technology 

theory, variation in the amount of interaction between nurse 

practitioner and physician and the level of participatory decision

making may be explained by variation in the care complexity required 

by different patients. 

In summary, predictions derived from two theories, social 

exchange theory and technology theory, were integrated into a new 

theory explaining the amount of interaction and extent of participa

tory decision-making between nurse practitioners and physicians. 

Constructs from the behavioral paradigm were used as the causal frame 

for combining the theories. 

Theoretical Assumptions 

The assumptions underlying the theory include: 

1. Nursing makes unique and shared contributions to the well

being of individuals and families. 

2. The domain of primary care nursing has unique and shared 

elements with the domain of primary care medicine. 

3. Nurse practitioner-physician interaction is not needed 
o 
in every primary care encounter. 

The development and operationalization of the theoretical model 

was grounded in assumptions about the doma in and practice of pri mary 

care. It was assumed that the domain of primary care incorporated 

nursing and medical knowledge and skill (Bibb, 1982; Molde & Diers, 

1985). While the boundaries between primary care nursing and primary 
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care medicine often intersect, the unique contribution of each disci

pline may be identified. There is increasing agreement in the nursing 

1 iterature that the nursing component of primary care consists of 

health promotion, counseling, health teaching and disease prevention 

act i vi ties (ANA, 1985; Davi dson & Lauver, 1984). I tal so was assumed 

that patient requirements for the nursing and medical components of 

primary care vary. Some patient situations require the collective 

skills of nursing and medicine while others may be managed effectively 

by either discipline. 

Theoretical Relationships and Definitions 

The theoretical relationships of the model are represented 

by the sequence of constructs and concepts across the three stages. 

Definitions of the constructs and concepts are presented in Table 

l' and in the discussion of each stage. 

Stage I 

At the hi ghest 1 eve 1 of abstraction, the construct at Stage 

I is the discriminative stimulus which is defined as the extent to 

which a cue defines the conditions under which a behavior will result 

in a valued outcome. The second construct level at Stage I is technol

ogy which is defined as the set of actions performed with or on an 

object to facilitate some goal-oriented change (Hinshaw, Verran & 

Chance, 1977). Within the theoretical model, technology is viewed 

as a type of discriminative stimulus. 

Three major aspects of technology have been identified in the 

literature: materials, operations and knowledge (Grimes, Klein & Shull, 
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Table 1. Definitions of Constructs and Concepts in the Theoretical 
Model 

Constructs 

Stage I 

Discriminative 
Stimulus 

Technology 

Stage II 

Expected 
Reinforcement 

Expected Profit 

Concepts 

Care 
Complexity 

Expected 
Benefits 

Expected 
Costs 

Definitions 

The extent to which a cue 
defines the conditions under 
which behavior will or will 
not result in a valued outcome 
(Homans, 1961). 

The set of actions performed 
with or on an object to facili
tate some goal-oriented change 
(Hi nshaw, Verran, Chance, 1977). 

The amount of professional 
knowl edge, ski 11 and experi ence 
required to carry out patient 
care (modified from Hinshaw 
& Atwood, 1983). 

The extent to which an antici
pated outcome is positively 
or negatively valued (modified 
from Cook, 1975). 

The extent to which an antici
pated outcome is positively 
valued in relation to the way 
it is negatively valued. 

The extent to which an inter
action is anticipated to result 
in value or gain for the patient. 

The extent to which an inter
action is expected to result 
in an aversive outcome for 
the patient. 



Table 1. Continued 

Constructs 

Stage III 

Behavior 

Structure 

Concepts 

Amount of 
Interaction 

Participatory 
Decision
Making 

.25 

Definitions 

Individual acts or decisions. 

The arrangement of relationships 
between individuals in a work 
setting that permits the inte
gration of work efforts (Perrow, 
1967) . 

The number of times a nurse 
practitioner and physician 
discuss patient related issues. 

The extent to which an inter
action between nurse 
practitioner and physician 
is characterized by mutual 
generation and evaluation of 
alternatives and selection 
of a mutually satisfactory 
solution (Vroom & Yetton, 1973). 
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1972; Lynch, 1974). Materials technology considers the characteristics 

of the objects that are changed in the work process. Operations encom

passes the techniques or procedures used to conduct work activities. 

Knowl edge technology refers to the ; nformat i on and judgment requi red 

to carry out the work. The study was concerned wi th the knowl edge 

component of technology. The knowledge and skill requirements of 

patient care activities were the focus of Stage I. 

The Stage I concept is care complex i ty, one of severa 1 di men

sions of technology described by Perrow (1967) and others (Comstock 

& Scott, 1977; Stanfield, 1976). Care complexity was defined as the 

amount of profess i ona 1 knowl edge, ski 11 and experi ence requi red to 

carry out patient care. Hinshaw & Atwood (1983) used a similar defini

tion of complexity in their reseal~ch on nursing care requirements 

of hospitalized patients. 

It should be noted that complexity, like many of the other 

dimensions of technology, has been conceptualized in diverse ways. 

Schoonhoven, et al. (1980) defined complexity as the "extent to which 

work activities or materials are characterized by many intricately 

related tasks or parts" (p. 895). Woodward (1965) examined technical 

complexity according to the type of production systems found in organi

zations. These latter definitions of complexity reflect greater 

emphas is on materi a 1 sand operati ons technology than knowl edge. It 

may be that the di mens ions of techno logy, such as comp 1 ex ity, can 

be viewed in alternative ways depending on the component of technology 

that is under investigation and the focal unit of analysis of the 

study. The definition of complexity used in this study is derived 
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from knowledge technology and has been found to elicit meaningful 

distinctions in health care activities in previous research (Hinshaw 

& Atwood. 1983). 

There has been little written about the complexity of primary 

care or ambulatory care services despite the obvious implications 

for policy decisions and cost accounting (Diers. Hamman & Molde. 1986). 

Holmes. et al. (1977) developed a relative value scale as an index 

of complexity of ambulatory services. Scale values were established 

by phys i ci ans and refl ected judgments regardi ng the resources. sk ill 

and time required to produce each procedure. Lion & Altman (1982) 

examined the complexity of primary care services in diverse ambulatory 

care settings. In their study. complexity was defined as the approxi

mate amount of time required for a visit. The proposed conceptual 

relationship between complexity and time requirement was not explained. 

Complexity was measured with a one item instrument in which the scale 

steps confounded visit length and comprehensiveness of services. 

More recently. Diers. Hamman & Molde (1986) noted the dearth 

of research on complexity in the primary care arena and conducted 

a study comparing the complexity of nurse practitioner and physician 

caseloads in one setting. Complexity was defined as the difficulty 

of the work and operationalized through the use of numerous demogra

phic. social and medical variables. In this study, as in those 

previously cited. the conceptual relationship or validity link between 

complexity and its numerous operational indicators remains unexpli

cated. 



28 

Operationalizacion and measurement of complexity varies across 

the three studies. Distinctive disciplinary perspectives are evident 

in the components of complexity selected for emphasis. Diers, Hamman 

& Molde, nurse practitioners, selected broad based demographic, medical 

and psychosocial indices of complexity reflective of the wholistic 

perspective of nursing. In the Holmes, et al. (1977) study, physicians 

established the scale weights for each procedure. In the final instru

ment, conducting a history or physical was given a higher relative 

value in almost every type of visit than education or counseling. 

Each of the three studi es, however, takes an imp 1 i ci t techno

logical stance in its conceptualization of complexity. The emphasis 

is on the nature of the work of pri mary care and factors that make 

the work harder, easier or more or less time consuming. Despite their 

conceptual and operational limitations, these studies contribute to 

a beginning understanding of the technology of primary care. 

In this study, the definition of complexity was derived from 

techno logy theory: professi ona 1 knowl edge and ski 11 requi rements of 

diverse primary care situations were of central interest. Complexity 

was conceptualized further as encompassing two major dimensions: 

nursing complexity and medical complexity. Clear articulation of 

these two dimensions of complexity was considered integral to maximi

zing the explanatory power of the theoretical model guiding the 

research. Primary care, by definition, incorporates both nursing 

and medical knowledge, skill and experience, and it is the recognition 

of differences in professional perspectives and domains that is pre

sumed to act as a discriminative cue to interaction between nurse 

practitioners and physicians. 
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The conceptualization of complexity as having both nursing 

and medical components also is important in that it acknowledges the 

nursing and medical components of primary care and avoids the pitfall 

of equating primary care complexity with medical complexity. Research 

conducted by Bibb (1982), Davidson & Lauver (1984) and others has 

demonstrated that nurse practitioners and physicians do distinguish 

nursing practice from medical practice. Sole emphasis on medical 

diagnoses and procedures cannot reflect the complete continuum of 

the range of skills, knowledge and experience needed to provide primary 

care. 

The nursing and medical components of care complexity interact 

to generate the care complexity continuum. This interaction may be 

portrayed in matrix format as shown in Figure 5. 

Nursing Complexity 

Low Mod High 

Low I 
Medical Mod 

Complexity 
High 

Figure 5. Theoretical Base of the Care Complexity 
Continuum 

Portraying the interaction of nursing and medical complexity 

in matri x format high 1 i ghts the potentia 1 for these two components 

of complexity to exist in symmetrical and asymmetrical configurations. 

Nursing and medical complexity are symmetrical in the three cells 
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of the upper left to lower right diagonal: there are similar levels 

of nur's i ng and medi ca 1 comp 1 ex i ty in each celL Nurs i ng and medi ca 1 

complexity are asymmetrical in the other six cells. For example, 

it is possible for a clinical situation to be high in nursing complex

ity and either low or moderate in medical complexity. 

This view of care complexity also is advantageQus in that it 

permits examination of the full range of nurse practitioner practice. 

Often, it is assumed that nurse pract it i oners provi de a broad range 

of nursing services and are less involved in situations requiring 

complex medical services. This assumption has been challenged by 

Diers & Molde (1979) and descriptive studies find nurse practitioners 

caring for patients who require extensive medical knowledge and skill 

(Becker, et a1., 1982; Reichgott & Hill, 1983). The care complexity 

grid incorporates situations of high medical complexity. It permits 

description of nurse practitioner judgments about the complexity of 

these situations and how these judgments relate to other decisions. 

There are some potential drawbacks to this conceptualization 

of complexity. Primary care knowledge and skill are not limited to 

the knowledge base of two disciplines. Although the domain of primary 

care often is discussed in terms of its component disciplines, it 

is likely to be a unique blend that is something more than the sum 

of its parts. The conceptual orientation to complexity used in this 

study does not attempt to capture the unique domain of primary care 

that is distinctive from specific disciplinary perspectives. 

Lastly, the matrix formulation of complexity takes no stand 

011 the placement of off-di agona 1 elements (those ce 11 s representing 
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asymmetrical amounts of nursing and medical complexity) on the care 

comp 1 ex i ty continuum. There is no previ ous work in the 1 i terature 

to suggest whether nurse practitioners will consider asymmetrical 

situations, those, for example, that are high in nursing complexity 

and low in medical complexity or those that are high in medical com

plexity and low in nursing complexity, similar in amount of complexity. 

The conceptualization of complexity used in this study was 

vi ewed as one way to integrate the nurs i ng and medi ca 1 components 

of primary care into a single continuum. It provided a way to acknow

ledge explicitly the nursing component of primary care and to gather 

data about nurse practitioner judgments about clinical situations 

that incorporate both the nursing and medical aspects of their care. 

In the theory guiding this study, care ccmplexity was predicted 

to have a di rect pos it i ve i nfl uence on the Stage II concept Expected 

Benefit/Cost and a direct positive influence on the Stage III concepts 

amount of interaction and participatory decision-making. Care complex

ity was predicted to have an indirect positive effect on amount of 

interaction and participatory decision-making when mediated by the 

Stage II concept, Expected Benefit/Cost. The direct positive relation

ship between care complexity and amount of interaction and partici

patory decision-making is a prediction derived from technology theory. 

The other hypothesized relationships derive from social exchange 

theory. 

No research was located which supported the relationship between 

care complexity and expected benefit/expected cost. 
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There have been no previ ous tests of the re 1 at i onshi p between 

care complexity and amount of interaction and participatory decision

making as these concepts have been defined in this study. However, 

relationships among other dimensions of the technology and structure 

constructs have been tested in the health fi e 1 d. Comstock & Scott 

(1977) found a positive relationship between task predictability, 

one dimension of technology and centralization of decision-making, 

a dimension of structure. Using the same data set as Comstock & Scott, 

Bloom & Alexander (1982) found that the relationship between task 

predictability (technology) and mechanisms for coordination (structure) 

was mediated by unit size and professionalism of the staff. 

Attempts to establish a relationship between indicators of 

technology and structure have not produced consistent findings 

(Stanfield, 1976). Barley (1986) comments that the results of ovel~ 

two decades of research in this area are confusing and contradictory. 

He suggests that the most fruitful response to this state of affairs 

is "simply to embrace the contradictory evidence as a replicated find

ing" (p. 78) and to seek alternative theoretical frameworks. His 

advice was heeded in this study. 

As noted, there is limited support for the relationship between 

the concepts care complexity and amount of interaction. The joint 

impact of nursing care complexity and medical care complexity on the 

amount of interaction has not been examined. Davidson & Lauver (1984) 

studied the separate effects of high nursing complexity and high 

medical complexity on nurse practitioner and physician perceptions 
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Subjects were not asked to judge situa

nursing complexity and high medical 

In contrast, the results of several descriptive studies provide 

support for a relationship between the medical component of care comp

lexity and amount of interaction. Typologies of medical problems 

commonly are used to organize frequency data on amount of interaction 

between nurse practitioners and physicians. In a longitudinal study 

of nurse practitioners conducted by Sultz and others (1980), nurse 

practitioners were given a list of patient medical problems and asked 

to estimate "what percent of patients with this problem do you consult 

with a physician?" The list of patient problems included: primary 

complaint of nasal congestion, primary complaint of chest pain, asymp

tomatic patient with hypertension and diabetic patient stabilized 

on insulin. The order of the problems represented a pattern of 

increasing medical care complexity, i.e .• greater medical knowledge 

and skill were required to care for unstable problems with the poten

tial for substantial complications. The nurse practitioners in this 

study reported greater numbers of interactions with phys i ci ans for 

patients requiring greater medical care complexity. Similarly. in 

studies conducted by Chen. et al. (1982). Sadowski. et al. (1985). 

and Watkins & Wagner (1982). nurse practitioners were more likely 

to involve physicians in the care of patients with more complex medical 

problems. 

Research on the utilization of health teams provides general 

support for the positive relationship between care complexity and 
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participatory decision-making. Patients with multiple problems 

requiring the knowledge and skill of diverse professionals are identi

fied as candidates for team care (Kane, 1976; Nagi, 1975). The range 

of care comp lexi ty wi thi n the groups des i gnated for team care has 

not been examined. 

Two studi es of deci s i on-maki ng processes of medi ca 1 res i dents 

support the positive relationship between the medical component of 

care complexity and participatory decision-making. Quick, et al. 

(1983) studied the decision processes of medical and surgical residents 

in emergency room settings. Using qualitative methods, the researchers 

developed a typology of clinical decision-making situations including 

nonacute, routine acute, non rout i ne acute, mu It i-spec i a lty acute and 

crisis. Descriptions of the decision-making situations suggested 

an orderi ng based on comp 1 exi ty of treatments. The researchers found 

that more complex patient problems were more likely to be associated 

with greater participatory decision-making among members of the medical 

staff. Knafl & Burkett (1975) reported similar findings in a study 

of decision-making patterns of orthopedic residents. More comp 1 ex 

problems were associated with more group oriented decision-making. 

Experi menta 1 studi es on cooperati ve behavi or provi de support 

for the indirect effect of care complexity on amount of interaction 

and participatory decision-making. In these studies, subjects chose 

between cooperative and independent behavior under various benefit/cost 

schedules (Kelley & Thibaut, 1978; Axelrod, 1984). Various discrimina

tive stimuli such as colored lights (Schmitt & Marwell, 1977) or the 
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research context (Hamblin & Kunkel, 1977) were used to alert partici

pants to the operation of various reward contingencies. Theoretical 

issues i nvo 1 ved in di st i ngui shi ng between expected and actua 1 benefi t 

and costs are addressed in the following discussion of the concept 

of expected benefit/expected cost. 

Stage II 

At the highest level of abstraction, the Stage II construct 

is expected rei nforcement whi ch was defi ned as the extent to whi ch 

an anticipated outcome is positively or negatively valued (modified 

from Cook, 1975). The second construct level at Stage II is expected 

profit which was defined as the extent to which an anticipated outcome 

is positively valued in relation to the way it is negatively valued. 

The Stage II concept, Expected Benefit/Expected Cost, reflects two 

concepts, expected benefit and expected cost, considered in ratio 

rather than difference terms. Expected benefit was defined as the 

extent to which an interaction is anticipated to result in value or 

ga in for the patient. Expected cost was defi ned as the extent to 

whi ch an interaction is expected to resu 1 tin an avers i ve outcome 

for the patient. 

In previous research, the relationship between benefit and 

cost has been examined in both linear and ratio terms. In his formula

tion of social exchange theory, Homans (1974) suggests a linear benefit 

and cost function: he defines the profit in an exchange as the benefit 

minus the cost. More recently, Gray & Tallman (1984, 1986) have 

proposed that the funct i ona 1 re 1 at i onshi p between benefit and cost 
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in decision-models may not be described best by a straight line. 

Results of their research indicate that both the linear and ratio 

functions provide a good empirical fit with decision-making data. 

Gray & Tallman concluded that differences in the empirical fit between 

the linear and ratio functional relationships may be reflective of 

alternative cognitive processes used to assess relative costs and 

benefits. In this study, a ratio relationship between benefit and 

cost was hypothesized since the scaling methodology used to measure 

the concepts assumes a ratio relationship. 

In thi s theory, expected benefit/expected cost was predi cted 

to have a pos it i ve i nfl uence on the amount of interaction ,3nd extent 

of participatory decision-making. 

There is exte'nsive experimental support for the relationship 

between the two constructs, reinforcement and behavior, in the field 

of social psychology. Much of this research including mathematical 

modeling of exchange decisions blurs the distinction between expected 

benefi t/ expected cost and actua 1 benefi t/ actua 1 cost. Whi 1 e subjects 

may be assumed to form subjective appraisals of expected benefit/ 

expected cost, their expectations rarely are measured (Heckathorn, 

1976). In addition, researchers tend to assume that the subjective 

appraisals are consistent with the objective rewards (often monetary) 

established in the experimental designs. 

While the assumption of consistency between expected and actual 

benefit and cost ratios was not made in this study, the strength and 

consistency of research findings in this area should be noted. Research 

in the area of cooperative behavi or is most re 1 evant to thi s study. 
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Numerous researchers have demonstrated that it is possible to increase 

cooperative behavior in the laboratory environment by manipulating 

reinforcement schedules (Axelrod, 1984; Kelley & Thibaut, 1978; Schmitt 

& Marwell, 1977; Hamblin, et al., 1971). In these studies, subjects 

were able to choose between cooperative and independent behavior under 

various contingencies. In the absence of special conditions such 

as task i nequi ty or ri sk, subjects were found to increase thei r rates 

of cooperative behavior in response to increased rewards for coopera

tive behavior. When increased risk or cost was associated with 

cooperation, cooperative behavior diminished. 

Research conducted by Grier (1976) on decision-making about 

patient care provides more direct support for the relationship between 

expected benefit/expected cost of interaction and decisions about 

amount of interaction and participatory decision-making. In this 

study, nurses were provided with descriptions of four patient situa

tions, potential nursing actions and outcomes. They were asked to 

decide which nursing activities would be best for the patient in order 

of rank. The expected value of each action was calculated by multi

plying the nurses' estimates of the probability of an outcome occurring 

by the value of the outcome. Grier found a significant relationship 

between expected value of a nursing activity and the rank of the acti

vi ty. 

Stage II I 

The most abstract construct at Stage I I lis behavi or defi ned 

as individual acts or decisions. The second level construct is 
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structure whi ch was defi ned as arrangements of re 1 at i onshi ps between 

individuals in a work setting that permits the integration of work 

efforts (Perrow, 1967). The two Stage I II concepts are amount of 

interaction and participatory decision-making. Amount of interaction 

was defined as the number of times a nurse practitioner and physician 

discuss patient related issues. Participatory decision-making was 

defi ned as the extent to whi ch an interaction between nurse pract i

tioner and physician is characterized by mutual generation and evalua

tion of alternatives and selection of a mutually satisfactory solution 

(Vroom & Yetton, 1976). 

The theoretical formulation of the Stage III concept, partici

patory decision-making derives from Vroom & Yetton's (1974) contingency 

theory of participatory decision-making. This theory proposes that 

participatory decision-making may be viewed on a continuum rather 

than as an all or nothing phenomenon and that situational and contex

tua 1 factors i nfl uence the use and effectiveness of vari ous degrees 

of participation. 

Vroom & Yet ton (1974) have defi ned and ope rat i ona 1 i zed severa 1 

points on the continuum of participatory decision-making including 

autocratic decision-making, consultative decision-making, and group 

decision-making. The definition of participatory decision-making 

used in this study is modified from their definition of group decision

making. 

While the conceptualization of participatory decision-making 

in this study shares Vroom & Yetton's (1974) perspective on its contin

uous nature, several points of departure with Vroom & Yetton's work 
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The contingency theory of participatory 

decision-making addresses leadership behaviors in organizations and 

is particularly concerned with subordinate participation in decision

making. The continuum of participatory decision-making in Vroom & 

Yetton's work is ordered in terms of subordinate opportunity to influ

ence the decision-making process rather than in terms of shared 

influence between leader and participants. Within this framework, 

delegation is considered to be more participative than group decision

making since the subordinate has greater influence when decision-making 

is turned over completely than when decision-making is shared with 

the leader. In this study, the continuum of participation is defined 

in terms of integrative decision-making and, thus, the category within 

Vroom & Yetton's typology reflecting the greatest amount of shared 

decision-making, group decision-making, was used as a guide to the 

definition of the concept. 

A clarification of the terms leader and subordinate is in order. 

The majority of the organizational literature on participatory deci

sion-making addresses shared decision-making within the formal 

hierarchical structure of organizations. The focus is on the extent 

to which influence is transferred from management to workers. i.e .• 

"from top down". Management is cast in the role of leader with the 

fu 11 range of part i ci patory s tyl es ava i 1 ab 1 e for se 1 ect i ve use. The 

workers are cast in the role of subordinate, those lower in the organi

zational hierarchy who may be involved in decision-making to varying 

degrees. Within this view, application of the concept of participatory 

decision-making to the nurse practitioner-physician relationship may 



40 

appear contradictory: Nurse practitioners typically are viewed by 

non-nurses as lower in the status hi erarchy of organi zat ions than 

physicians and thus would not have the opportunity to share influence 

"from bottom up". 

Despite common usage, Vroom & Yetton clearly state that identi

fication of leader and subordinate are made relative to the problem 

at hand rather than solely on the basis of the formal organizational 

hi erarchy: "The choi ce of the term subordi nate to refer to other 

potential participants in the decision-making process should not be 

taken to mean that the members of the group are necessari ly those 

defined by the organization chart" (p. 40). While those higher in 

the status hierarchy may have more opportunity to play the role of 

leader, this does not preclude the potential for others to take on 

a leadership role as merited by the situation. 

Shifting leadership and lateral relationships among co-workers 

are rarely recognized in the organizational literature (Hinckley, 

1985). They are acknowledged in the literature of health teams (Kane, 

1976); Wise, 1972). The nurse practitioner as primary care provider 

acts as leader in initiating interactions around particular patient 

problems with other professionals and may choose a full range of 

participatory modes. Participatory decision-making as conceptualized 

by Vroom & Yetton may thus be appropriately examined within the context 

of decision-behaviors of the nurse practitioner. 
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Specific Aims 

The specific aims of this study were to determine whether: 

1. The concept care complexity had a direct positive influence 

on the concept expected benefit/expected cost, a direct positive influ

ence on the concepts amount of interaction and participatory decision

making, and an indirect positive impact on amount of interaction and 

participatory decision-making when mediated by expected benefit/ 

expected cost. 

2. The concept expected benefi t/expected cost had a di rect 

positive impact on amount of interaction and participatory decision

mak i ng. 

Practice Rules 

Practice rules operating within the working relationships 

between the nurse pract it i oners and phys i ci ans were hypothes i zed to 

have an important impact on the nurse pract it i oners I deci s i on beha

vi ors. A practice ru 1 e is a norm that speci fi es how benefits and 

costs should be distributed between nurse practitioners and physicians 

(Meeker, 1971,1979). It defines the desirable outcome of an exchange 

of benefits between professionals (Mills & Clark, 1986). 

Practice rules was used as a conditional variable in this study. 

It was hypothes i zed to operate outs i de of the theoret i ca 1 mode 1 and 

to influence the proposed relationships within the model. A practice 

rule was considered to be a fairly stable characteristic of the working 

relationship between the nurse practitioner and phYSician and was 

not expected to change on a s ituat i ona 1 bas is. Thus, conceptua 11 y, 
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practice rules was placed outside of the theoretical model in which 

the unit of analysis was the clinical situation. 

The i nfl uence of norms on exchange behavi ors became a subject 

of interest several years after the introduction of social exchange 

theory. Within Homan's (1961) initial formulation of social exchange 

theory, behavi or ina dyad cou 1 d be exp 1 a i ned on the bas is of each 

participant's values, perceptions of available alternative behaviors 

and past experi ence wi th the consequences of a lternati ve behavi ors. 

The effect of norms on the integration of these factors was not consi

dered. 

I n much of the earl y exchange 1 iterature, it was assumed that 

participants in exchange would act to maximize their own gains without 

rega rd to the benefi ts or costs incurred by other part i ci pants. In 

effect, rationality or maximization of self gain was assumed to be 

the implicit norm guiding behavior in social exchanges. Rationality 

defi ned the des i rab 1 e outcome as maxi mum benefit for each part i ci pant. 

In 1971, Meeker suggested several alternatives to the rationality 

rule to explain behaviors and decisions that could not be understood 

on the basis of rationality alone. She hypothesized that diverse norms 

or exchange rules operate in social interactions to guide the integra

tion of values, perceptions of alternatives and past experience. Norms 

1 i ke cooperation or reci proci ty cou 1 d gui de the exchange the benefi ts 

as well as rationality. Desirable outcomes of an exchange might include 

maximization of group gain, maximization of the other individual's 

gain as well as self gain (Meeker, 1971; Burns, 1973). 
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ru 1 e defi nes the des i rab 1 e ba 1 ance of 

in an exchange. In situations where 

the norm of reciprocity is paramount. participants act to maximize 

fairness or balance in the distribution of benefits (Meeker. 1971; 

Becker. 1986). Recei pt of a benefi tin the exchange creates an ob 1 i ga

tion to return an appropriate and fitting benefit. In contrast. cooper

ative exchange rules place maximum value on the mutual or joint gain 

of participants (Schmitt & Marwell. 1977; Axelrod. 1984). Fairness 

or balance in the distribution of benefits is not an issue. 

Conceptually. exchange rules or norms may be viewed as discrim

i nat i ve st i mu 1 i in exchange theory in that they defi ne the condi t ions 

under which behavior will be rewarded. 

The development and consequences of group norms have been studied 

extensively in the field of small groups (Hare. 1976; Mills. 1984; 

Bettenhausen & Murnighan. 1985). The influence of norms on social 

exchange processes has been the subject of 1 i mi ted but growi ng atten

tion. For example. Cook & Emerson (1978) studied the effect of two 

norms. equity and rationality. on decision behaviors and the use of 

power. Meeker (1983) examined the effect of cooperation and reciprocity 

in conflict situations. In both studies. the exchange norms had a 

significant impact on interactive behaviors. 

It shou 1 d be noted that much of the research on exchange norms 

has been conducted in laboratory settings with artificially constructed 

short-term groups. Study resu lts may have 1 i mited app 1 i cabil i ty to 

naturally occurring groups characterized by longitudinal relationships. 

such as those of interest in this study. Recent work on the influence 
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of norms in established dyads such as marital pairs (McDonald, 1981; 

Sprecher, 1986) and college roommates (Murstein & Azar, 1986) may assist 

in expanding the generalizability of findings in this area. 

A small part of the research on norms has been adapted for under

standing group behavior in health care systems. Typically, health 

professionals are given global reminders to attend to group norms and 

to be cognizant of their potential impact on group performance (Ducanis 

& Go 1 in, 1979; Rubi n & Beckhard, 1972). Of relevance to thi s study, 

no research was found that: (a) defined practice norms from an exchange 

perspective or (2) attempted to identify specific norms or practice 

rules of health teams or joint primary care practices. 

Clues to ideal practice rules abound in the literature. In 

the joint practice literature, there is an implicit message that rela

tionships should be guided by cooperation, if not altruism. Mutual 

ga ins are important and team members shou 1 d be supported. The li tera

ture assessing cost-effectiveness of nurse practitioners appears to 

have an underlying rationality rule: to survive in the health care 

marketplace, each provider needs to maximize his or her own gain. 

The relationship between ideal and actual practice rules cannot be 

assumed. 

Qualitative research with nurse practitioners (Lamb, 1985) pro

vided information about potential practice rules in nurse practitioner 

and physician relationships. The nurse practitioners' comments indica

ted that several norms may be operative in primary care practices. 

Statements like "It feels better when I give something in return" or 

"One of the ways I encourage the phys i ci an to work wi th me is to offer 

to see his patients" reflect a norm of reciprocity in which fairness 
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or ba 1 ance in the exchange is the centra 1 concern. Severa 1 of the 

nurse practitioners commented on their discomfort in being unable to 

reciprocate assistance provided by physicians. In contrast, rationality 

seemed to be the guiding orientation behind statements like "I do what 

I have to, to get what I need". 

The potential for variation in practice rules is suggested in 

Little's (1980) research on mechanisms of social control in nurse 

practitioner-physician teams. Little found four distinct patterns 

of professional relationships between nurse practitioners and physicians 

characteri zed by di fferi ng "ru 1 es for behavi or" (p. 1643). Her descri p

tion of differences in practice patterns indicate variations in norms 

across practice s ituati ons. I n one pattern, for example, nurse pract i

t i oners were expected to work ina supportive way with phys i ci ans. 

In another, nurse practitioners used numerous strategies to maximize 

meeting their own practice goals. Many of these strategies were initi

ated to circumvent physician practices that were considered undesirable 

by the nurse practitioners. Little's descriptions suggest that the 

practice relationship in the first pattern was guided by cooperation 

and by rationality in the second. 

The type and strength of group norms are associated with indivi

dual performance and group effectiveness (Mi 11s, 1984; Hare, 1976; 

Bettenhausen & Murni ghan, 1985). Wi thi n the primary care setting, 

Fry, et al. (1974) found that norms about decision-making on primary 

care teams influenced group performance. Little (1980) found a pattern 

between implicit expectations in the nurse practitioner and physician 

relationship and practice styles of the nurse practitioner. 
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Since little is known about practice rules in nurse practitioner

physician joint practices, the impact of the nurse practitioner's 

perceptions of practice rules on the concepts investigated in this 

study was not hypothesized. Instead, two research questions were posed: 

1. Was there a difference in the nurse practitioner's rank 

ordering of stimuli for each of the concepts between situations in 

which cooperative versus noncooperative practice rules were operating? 

2. Was there a difference in the direction and magnitude of 

the relationships between concepts for nurse practitioners in situ

ations with cooperative practice rules versus those in situations with 

non-cooperative practice rules? 

Limitations of the Theory 

The limitations of the theory underlying this study include: 

(1) the lack of explicit integration of patient and physician perspec

tives in the exchange process; (2) the omission of factors that may 

have i nfl uenced the nurse pract it i oners' responses to concepts in the 

theory; and (3) the emphas is on the nurse pract it i oners' perceptions 

of decision behaviors rather than on their actual practices. 

Social exchange theory emphasizes the relationship among partici

pants in the situation. Behavior of one actor is contingent upon 

behavior of other actors. The theory of nurse practitioner decisions 

exami nes the exchange re 1 at i onshi p on ly from the perspective of the 

nurse practitioner. Perceptions of the other key participants, the 

patient and physician, are not integrated. While Meeker (1971) suggests 
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mathematical models of exchange focus on the individual (Heckathorn, 

1976). an individual approach may limit the understanding of the com

plete interpersonal dynamics. The decision to focus on the nurse 

practitioner in this study was based on an assessment of her pivotal 

role in making decisions about interaction and participatory decision

making. Although the contributions of the patient and physician were 

not made explicit in the theory, it was presumed that the nurse practi

tioners decisions would reflect, in some part, the balance of exchange 

between the nurse practitioner, patient and physician. 

The theory is a 1 so 1 i mi ted by the omi ss i on of factors that may 

have influenced the nurse practitioners' responses. Such factors as 

the nurse practitioner's perceptions of her own clinical knowledge 

or the physicians' knowledge may have influenced her perceptions of 

amount of interaction and participatory decision-making (Vroom & Yetton, 

1973). Similarly, certain personality characteristics of the nurse 

practitioners such as self-esteem or desire for power or autonomy 

(Sultz, et al., 1980; Sullivan, 1978) may have influenced their 

responses. These factors were not included in the theory since they 

were not considered to have a major impact on the concepts under inves

tigation. 

Lastly, the theory sought to explain perceptions of amount of 

interact i on and parti ci patory deci si on-maki ng rather than actual beha

viors. The relationship between perceptions of behavior and actual 

behavior remains controversial (Hill, 1981; Shuman & Johnson, 1976). 

It cannot be assumed that the nurse practitioners' decisions about 

their probably behavior was consistent with their actual practices. 
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Establishing this link will be the focus of future research. Examina

t i on of actua 1 behavi or and outcomes is bui It into the complete four 

stage nonrecursive model. 



CHAPTER III 

METHODOLOGY 

Research Design 

This study utilized a mathematical correlational design with 

a causal model i ng methodology. Magni tude est i mat ion techni ques were 

used as the primary scaling methodology. 

The purpose of a mathemat i ca 1 corre 1 at i ona 1 des i gn, a vari ant 

of mathematical experimentation, is to determine the functional rela

tionships among concepts under carefully controlled conditions (Hamblin, 

1974). The conditions for a mathematical correlational design 'include: 

(1) control by constancy: all stimuli and concepts are presented to 

subjects in random order; (2) simultaneous ratio measurement of all 

concepts; (3) averagi ng out of random measurement error by data aggre

gation and using the group median or geometric mean as a measure of 

centra 1 tendency; and (4) summari zi ng the re 1 at i onshi ps among concepts 

with the best fitting algebraic equation (Hamblin, 1974; Hinshaw, 1978). 

A causal modeling design is used in theoretical testing of cause 

and effect relationships with nonexperimental data. Causal modeling 

relies on theoretical assumptions for establishing the conditions of 

causality and on the use of regression analysis for establishing 

statistical control over variables as an alternative to the control 

through design in experimental research (Asher, 1983; Hinshaw, 1984). 

The conditions of causality include covariation and time ordering of 
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concepts and 1 ack of spuri ousness, i. e., accounting for or contro 11 i ng 

all extraneous variables. The condition of covariation is satisfied 

through the specification of major variables and their relationships 

in the model. Support for covariation among concepts is derived from 

previous research and may be substantiated in the data analysis. The 

condition of time ordering is met through the staging of concepts in 

the theory. The condition concerned with the control of extraneous 

variables is satisfied by closing the model and assuming that all 

important variables are included in the model. 

Sample Criteria and Setting 

The population for this study consisted of nurse practitioners 

providing primary care in ambulatory settings. A convenience sample 

of 38 nurse practitioners was interviewed. Decisions regarding sample 

size were guided by the requirements for the use of magnitude estima

tion scaling. Hamblin & Smith (1966) recommend that a sample of 20 

to 30 subjects is necessary when magnitude estimation measurement tech

niques are used in order to obtain stable medians or geometric means 

to i dent i fy a genera 1 group response or consensus. Si nce the subjects 

were to be divided into two groups in the data analysis according to 

whether their practice rules were cooperative or noncooperative, a 

sample of 40-50 was needed to approximate the recommended criteria 

of 20 subjects within each group. Equal groups were considered 

desirable for comparison, however', no additional sampling procedures 

were undertaken to assure equal sample sizes in the cooperative and 

noncooperative practice rules groups. 
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Sampling criteria were selected to increase the homogeneity 

of subjects and to provi de greater control over extraneous vari ab 1 es. 

Sample homogeneity, similarity in socialization and conditioning, is 

an essential requirement for the application of magnitude estimation 

techniques. Nurse practitioner was defined in this study as female 

nurse practitioners practicing for at least six months as adult nurse 

practitioners or family nurse practitioners. Their weekly caseloads 

were composed of a minimum of 50% adult clients seeking care for a 

variety of health concerns. In addition, nurse practitioners were 

current 1 y employed 20 or more hours per week for three months in the 

same ambulatory care setting and had used one physician regularly for 

consultations for a minimum of two months prior to the study. 

The sample was limited to female nurses since sex differences 

have been found to influence socialization to the nurse practitioner 

role as well as practice relationships with other health professionals 

(Lurie, 1981; Sullivan, 1978). Nurse practitioner specialization was 

limited to two groups, adult and family nurse practitioners, to obtain 

as homogeneous samp 1 e as poss i b 1 e. These two groups may be expected 

to have similar experiences with adult patients and to share simi lar 

socialization in regard to primary care of adults. 

The nurse practitioners' length of time in practice was expected 

to influence their responses since new graduates have been found to 

have different practice patterns and use different decision-making 

modes than more experienced nurses (Benner, 1984; Corcoran, 1986). 

The criterion of six months of practice was used as a means to reduce 
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response bi as due to di fferences in experi ence and to increase samp 1 e 

homogeneity. 

The length of time the nurse practitioner had been in the setting 

and the duration of the relationship with the consulting physician 

were contro 11 ed. Soci a 1 exchange theory emphas i zes that exposure over 

time is necessary to establish steady state patterns of interaction. 

Dyads or sma 11 groups may be expected to progress through a number 

of distinct stages in a relatively brief period of time (Ducanis, et 

al., 1979; Mills, 1984; Farrell, et al., 1986). It is anticipated 

that two months of interaction will be sufficient to allow steady state 

patterns to emerge. 

I n summary, severa 1 cri teri a were imposed in selecting the sub

jects in thi s study in order to control for extraneous vari ab 1 es and 

to increase sample homogeneity. The sampling criteria include: 

1. female, 

2. family or adult nurse practitioner, 

3. six months or more experience as an adult nurse practitioner 

or family nurse practitioner post certificate or graduate 

education as a nurse practitioner, 

4. weekly caseload was composed of a minimum of 50% adults 

(over the age of 18), 

5. caseload composed of a broad age range of adults, 

6. adult clients sought care for a variety of health problems, 

7. employed 20 or more hours per week, 

8. employed for three months or more in the same ambu 1 atory 

sett i ng, 
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9. used one physician regularly for consultations for at least 

two months prior to the study. 

Demographic Data 

The demographic data on the subjects and their practice settings 

were collected on the Demographic Data Form (Appendix A). Demographic 

information collected from the nurse practitioners included age, educa

tional preparation as a nurse practitioner, length of time in practice 

as a nurse pract it i oner, number of hours engaged in practice per week, 

number of patients seen per week, proportion of adults in weekly case

load, number of months in present setting, number of months practicing 

with the physician identified· as the primary consultant, and sex, age 

and specialty of the primary consulting physician. 

Data regarding each participating organization were solicited 

from the subjects. These organizational data included: type of setting, 

number of nurse practitioners and physicians working in the setting 

and institutional regulations affecting the practice of nurse practi

tioners. 

Information regarding physician and organizational character

istics were collected for descriptive purposes. While past research 

has suggested that a number of these factors may influence decision

making and practice patterns, adequate support is lacking to justify 

their use as control variables. 

Organizational characteristics including type of setting, ratio 

of nurse pract it i oners to phys i ci ans and appoi ntment schedu 1 es have 

been found to influence nurse practitioner functions and practice 
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patterns (Buehler, 1982; Mendendall, et al., 1980; Moscovice, 1978; 

Williams, 1979; Zammuto, 1979). These same characteristics may affect 

the nurse practitioners' benefit/cost analysis. For instance, nurse 

practit";oners working in settings where patient visits are scheduled 

every 15 mi nutes may wei gh the costs of i nteracti on di fferent ly than 

nurse practitioners in settings where visit schedules are more flexible. 

Instrumentation 

Two instruments were used to co 11 ect the data for thi s study. 

The major instrument was a five scale magnitude estimation instrument 

constructed to measure the concepts of care comp 1 exi ty, expected bene

fits of interaction, expected costs of interaction, amount of 

interaction and participatory decision-making. The second instrument, 

the Practice Rules Instrument, was developed to index the norms that 

guide interaction between nurse practitioners and physicians. The 

instruments and estimates of their psychometric properties are described 

in this section. 

Magnitude Estimation Instrument 

Description of Magnitude Estimation. Magnitude estimation 

measurement technique is a scaling methodology which produces ratio 

level measurement. Developed and tested in the field of psychophysics, 

magnitude estimation technique has been adapted for use in the measure

ment of subjecti ve responses in the soci a 1 sci ences (Hamb 1 i n, 1974; 

Lodge, 1981) and, more recently, for use in the measurement of subjec-

t i ve phenomena in nurs i ng (Hi nshaw, 1978; Schepp, 1985). A major advan

tage of this technique is its ability to measure attitudes with greater 
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sensitivity than would be .possible with the majority of other scaling 

methods. 

Principles underlying the use of magnitude estimation emerged 

out of extensive research in psychophysics examining the relationship 

between phys i ca 1 s t i mu 1 i such as 1 i ght or sound and sensory responses. 

The relationship between physical stimuli and sensory responses consis-

tent ly was found to be a power functi on. The formu 1 a descri bi ng the 

power function is: 

uJ ·n 
7 = cfjJ 

where the magnitude of the sensory response (Lf') increases as a power 

funct i on of the magni tude of the phys i ca 1 st i mu 1 i (vf) with c and n 

as parameters that may be empirically established. The power function 

assumes the production of ratio response scales to ratio level physical 

stimuli based on the power law which states that equal stimulus ratios 

produce equal response ratios (Stevens, 1966). 

The psychophysical scaling model for measuring sensory responses 

was adapted for indexing subjective responses in the social sciences 

by Hamblin (1974) and Lodge (1981) and others (Hinshaw & Murdaugh, 

1986). The power relationship has been supported in the study of social 

stimuli and subjective responses. 

power function may be expressed: 

n R = cS 

The generalized formula for the 

where the magnitude of the subjective response (R) increases as a power 

function of the magnitude of the social stimulus (S) with c and n as 

parameters that may be empirically determined (Hamblin, 1974). Hamblin 

& Smith (1966) have suggested that the bivariate power function may 
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be extended for use in the multivariate situation, in which case: 

n R = cS 1 1 x 

where the magnitude of the response increases as a multiplicative func-

tion of the magnitude of a set of social stimuli. 

Thus, research on psychophysical phenomena have provided critical 

information about the nature of the relationship between stimuli and 

responses that may be app 1 i ed in the study of soci a 1 phenomena in 

nursing. However, assertion of a power function relationship rests 

on the ability to produce ratio level response data. 

Validation of ratio level of measurement is not a difficult 

task when dealing with physical stimuli that may be measured on a ratio 

sca 1 e and have a known metri c or true va 1 ues. Accordi ng to the power 

law, i.e., equal stimulus ratios produce equal response ratios, the 

plot between logarithmically transformed ratio level stimuli and logari-

thmically transformed responses should be linear if the responses are 

at the ratio level (Lodge, 1981). Unlike physical stimuli, social 

st i mu 1 i rare 1 y have a known metri c and thus, requ ire a di fferent proce-

dure for validating the level of measurement. 

A techni que known as cross moda 1 i ty matchi ng or the compari son 

of responses on two or more response modalities has been used to vali-

date the attainment of ratio level measurement of subjective responses. 

Application of cross modality matching rests on first, the validity 

of the power 1 aw and second, on the di scovery of characteri sti c expo-

nents of the power functions relating magnitude of physical stimuli 

with the magnitude of sensation responses. Characteristic or 
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"signature" exponents for several modalities have been established 

through tight 1 y controlled 1 aboratory research (Stevens, 1975; Lodge, 

1981). The exponents for two commonly used response modalities, numeric 

estimation and line production, consistently have been found to be 

1.00. 

I n cross moda 1 ity matchi ng, subjects are asked to respond to 

the same set of stimuli using two or more different response modalities. 

Responses on one modality are plotted on log-log coordinates against 

responses to the other modality. If the data are ratio, the slope 

of the regression line representing the ratio between response modali

ties should approximate the ratio established for the two response 

modalities when matched to physical stimuli (Lodge, 1981). Thus, if 

numeri c est i mat i on and 1 i ne production response moda 1 i ti es are used 

to measure social stimuli, the slope of their plot should approximate 

1.00 since the ratio of their characteristic exponents is 1.00. 

Lodge (1981) has recommended criteria for the selection of 

response modalities to be used in cross modality matching. Each 

moda 1 i ty: 

1. should have a well established exponent 

2. should be capable of being administered by interviewers 

unskilled in psychophysics 

3. should be easily used in a conventional interview schedule. 

Numeric estimation and line production meet each of these criteria 

and were used in this study to validate the production of ratio level 

measurement. 
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Use of magnitude estimation scaling rests on the ability to 

meet its underlying assumptions, namely that a stimulus-response condi

tioning paradigm underlies the relationship between concepts and that 

the power 1 aw best descri bes the re 1 ati onshi p between concepts. Shi nn 

(1969) suggests that the power law may be expected to describe relation

ships in at least two classes of response variables: (1) those 

reflecting cultural conditioning; and (2) those reflecting technical 

expertise or educational conditioning. Magnitude estimation was 

selected for use in this study because of the obvious fit between its 

assumptions and the nature of the relationships posed in the theoretical 

model. The stimulus-response paradigm undergirds social exchange theory 

and was used at the construct level of the model. The stimuli used 

in the study were expected to evoke responses reflective of both educa

tional conditioning and technical expertise. 

The purpose of the magni tude estimati on instrument constructed 

for this study was to allow numbers to be assigned to the nurse practi

tioners' perceptions of patient situations in terms of: (1) the degree 

of complexity represented by the situation; (2) the magnitude of the 

expected benefit-cost ratio of involving the physician; (3) the likeli

hood of i nvo 1 vi ng the phys i ci an in the s itua t ion; and (4) the extent 

of pa rt i ci pa tory deci s i on-mak i ng between nurse pract it i oner and 

physician. 

Description of the Instrument. The magnitude estimation instru

ment is shown in Appendi x B. The instrument cons i sted of operat i ona 1 
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definitions for each of the concepts (Figure B-1), a set of 18 stimuli 

scaled according to the continuum of care complexity (Figure B-2) and 

data sheets for recordi ng the subjects I responses on both numeri c and 

line production modalities (Figures B-3 through B-6). 

The conceptual definitions presented in Table 1 guided the devel

opment of operational definitions for the magnitude estimation 

ins trument. The conceptua 1 defi ni t ions for three concepts, care com

plexity, amount of interaction and participatory decision-making, were 

unchanged. The conceptual definitions for expected benefit and expected 

cost were changed fo 11 owi ng the pi lot study. Expected benefi t and 

expected cost were combined into a single concept, expected benefit-cost 

ratio. The conceptual definition for expected benefit-cost ratio was 

the extent to which an interaction is anticipated to result in value 

or gain for the patient in proportion to its expected aversive outcome 

for the patient. Operational definitions were developed for each of 

the four concepts. 

The set of 18 stimuli in the magnitude estimation instrument 

represent common patient situations encountered by nurse practitioners. 

The major criteria used in selecting the stimuli were that they range 

in intensity along one dimension, i.e., care complexity, that each 

s t i mu 1 us present on 1 y one cue and that the cues wou 1 d be broad enough 

to elicit the common socialization background of the nurse practitioners 

(Hinshaw, 1978). Lodge (1981) notes that a wide range of stimuli have 

been used in past research and that single word as well as multivariate 
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descriptions have performed well and have met the above criteria 

successfully. 

The process of developing the 18 stimuli for the magnitude esti

mation instrument "included item generation, review fer clarity, sorting 

and finally, pretesting. Each of these steps is described briefly. 

An initial set of 42 clinical situations was generated from 

interviews and observations of nurse practitioners, the literature 

on nurse practitioner practice and the investigator's clinical experien

ce. The set of 42 situations is shown in Figure C-1. The majority 

of the 42 situations were derived from pilot interviews with five nurse 

practitioners: 23 of the clinical situations were taken from descrip

tions of clinical experiences provided by these five nurse 

practitioners. Of the remaining 19 situations, 14 were derived from 

observatoj ons and i ntervi ews conducted with fi ve other nurse pract i

tioners in earlier stages of theory development and refinement. The 

remaining five situations were modified from vignettes developed by 

Davidson & Lauver (1984) and Bibb (1982). The vignettes had been used 

by these authors to measure nurse practitioner and physician perceptions 

of role complementarity and processes of care. 

The pilot interviews provided the structure for establishing 

the care complexity continuum underlying the magnitude estimation 

instrument. During 

clinical situations 

the interviews, 

that varied in 

subjects were asked to describe 

nursing and medical complexity. 

The order in which they discussed each component of complexity was 

determined randomly. The semi-structured questions used to guide these 

interviews are shown in Figure C-2. Each of the clinical situations 
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tentatively was placed in one cell of the nine cell complexity matrix 

that integrated nursing and medical complexity. 

The 42 situations were reviewed for clarity by four nurses with 

graduate preparation: three of the four were nurse practitioners. 

The revi ewers recommended mi nor revi s ions in the wordi ng of a sma 11 

number of the items. Suggested changes focused on enhancing flow and 

readability of the situations. There were no substantive changes in 

any of the 42 situations. 

Following the review for clarity, the five nurse practitioners 

who had participated in the pilot, interviews were asked to sort the 

42 situations twice: once into groupings of low, moderate and high 

nurs i ng comp 1 exi ty and alternately, into groupi ngs of low, moderate 

and high medi ca 1 comp 1 ex i ty. The sorting procedure is descri bed in 

Figure C-3 and the rating form is shown in Figure C-4. 

The nurse practitioners' judgments of nursing and medical com

plexity for each situation were combined in order to place each item 

in the nine cell complexity matrix for each subject. The original 

set of 42 situations was reduced to a set of 18 stimuli used in the 

study (Figure C-5). Criteria used for selection of the 18 stimuli 

included: first, three of the five nurse practitioners agreed on the 

placement of the item in the nine cell complexity matrix and second, 

two items were chosen to represent each cell in the matrix. When three 

or more of the nurse practitioners placed more than two situations 

in the same cell, items were selected to allow for variation in content. 

The content of the overall set of 18 stimuli also was compared to 

descriptions of common clinical situations found in large surveys of 
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nurse practitioner practices (Chen, et al., 1982; Draye & Pesznecker, 

1979). The sources of the final set of 18 stimuli used in the magnitude 

estimation instrument were as follows: 10 of the stimuli were developed 

from the pilot interviews: five of the stimuli were derived from 

previous inductive work with nurse practitioners and the remaining 

three were modified from instruments available in the literature 

(Davidson & Lauver, 1984; Bibb, 1982). 

Procedure For Using the 
Instrument and Scoring the Data 

The magnitude estimation instrument was used and scored according 

to the procedure outlined by Hinshaw (1978). Prior to data collection, 

subjects were trained to give proportional judgments numerically and 

by line production. The training procedure is presented'in Appendix 

D. Each subject was asked to select an average stimulus for each con-

cept and to make proportional judgments for each of the other stimuli 

in comparison to the average stimulus. The concepts and stimuli were 

presented in random order to fulfill the control by constancy condition 

of a mathematical correlational deSign. 

The procedure for scori ng data out 1 i ned by Hi nshaw (1978) and 

Lodge (1981) was used. A data set of individual responses was produced 

for each modality. The numeric estimation data set consisted of 684 

judgments for each concept scale (38 subjects X 18 stimuli). Similarly, 

the line production individual data set consisted of 684 lines produced 

for each concept. Individual data sets were aggregated and group 

medians were used as the central tendency statistic. Medians provide 

a more stable estimate when the data contain several zero responses. 
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The aggregation procedure fo 11 ows the genera 1 protocol for ana 1 yz i ng 

data from magnitude estimation scales. Data are aggregated to average 

out random measurement error due to individual variation. It is appro

pri ate to aggregate data since magni tude est i mat ion techni que assumes 

a pattern of consensus underlying individual responses (Shinn, 1969). 

All data sets were logarithmically transformed to a linear function 

prior to being used for any statistical procedures. 

These procedures result in eight data sets available for compari

son. There are four data sets for each response moda 1 i ty: logged and 

unlogged aggregated data and logged and unlogged individual data. 

The logged aggregated data for the numeric estimation modality were 

considered the primary data set for testing the theoretical model. 

The logged individual data for the numeric estimation modality were 

used to check the stability of the regression parameters obtained from 

the aggregated data. The raw or unlogged data for the numeric estima

tion modality were compared to the logged data to evaluate the 

appropriate functional relationship. The line production data sets 

were used for the cross moda 1 i ty matchi ng procedure to va 1 i date the 

attainment of ratio level responses. 

Reliability Assessment. Stability and internal consistency 

reliability were estimated for the magnitude estimation instrument. 

Stabi 1 i ty was assessed us i ng the test-retest techni que. Fi fteen sub

jects were selected randomly to be retested within two weeks of the 

initial interview. Pearson correlation coefficients were computed 

on the test-retest data. The criterion level of r > .70 was used to 

evaluate the stability of each scale (Zeller & Carmines, 1980). Internal 
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cQnsistency of the instrument was estimated by computing a theta coef

ficient for each scale (Armor, 1974; Zeller & Carmines, 1980). The 

criteri on 1 eve 1 of . 70 was used for i nterna 1 cons i stency since the 

instrument was new and was considered immature (Nunnally, 1978). The 

results of the reliability assessment are discussed below. Reliability 

estimates for the individual numeric data and the line production data 

are shown in Appendix E. 

Stability estimates were calculated for both numeric and line 

production modalities. Test-retest Pearson correlation coefficients 

for the aggregated numeric data (n=18) were r=.93 for care complexity, 

r=.96 for expected benefi t-cos t ratio, r=.98 for amount of interaction 

and r=.93 for participatory decision-making (Table 2). All correlations 

met the criteri on of r=.70 and were s i gni fi cant at p < .05. The test

retest correlations for the individual numeric data (n=270) were r=.69 

for care complexity, r=.76 for expected benefit-cost ratio, r=.80 for 

amount of interaction and r=.82 for participatory decision-making (Table 

E-1). As may be expected, the test-retest correlations for the indivi

dual data were lower than the correlations for the aggregated data 

due to greater measurement error in the individual data set. Random 

measurement error due to individual variation is averaged out when 

data sets are aggregated. 

The stability estimates for the aggregated line data (n=18) 

were r=.93 for care complexity, r=.99 for expected benefit-cost ratio, 

r=.99 for amount of interaction and r=.98 for participatory decision

making (Table E-2). Test-retest correlations for the individual line 

data were r=.77 for care comp 1 exi ty, r=.81 for expected benefit-cost 
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Table 2. Reliability Estimates: Test-Retest Pearson Correlation 
Coefficients for Magnitude Estimation Instrument With 
Aggregated Data From Numeric Estimation Modality (N=18) 

Scale 

Care 
Complexity 

Expected 
Benefit-Cost 
Ratio 

Amount of 
Interaction 

Participatory 
Decision
Making 

Care 
Complexity 

* significant at p < .05 

Expected 
Benefit-Cost 
Ratio 

• g6i~ 

Amount of 
Interaction 

. 98~~ 

Participatory 
Decision
Making 
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ratio, r=.76 for amount of interaction and r=.75 for. participatory 

decision-making (Table E-3). Again, the stability estimates for the 

individual data were lower than those for the aggregated data due to 

greater measurement error. 

Each of the stabi 1 ity estimates for the aggregated data sets 

achieved the criterion level of r=.70. In the individual numeric data 

set, the test-retest correlation for care complexity did not meet the 

criterion. The lower stability estimate for this concept is due presu

mably to greater measurement error in the nonaggregated data. 

In~ernal consistency of the magnitude estimation instrument 

was estimated by computing a theta coefficient for each scale from 

principal components factor analysis. The theta coefficient is 

considered a "special case" of Cronbach's alpha, a commonly used esti

mate of internal consistency (Zeller & Carmines, 1980, p. 62). Theta. 

unlike alpha, makes no assumption about the homogeneity of interitem 

correlations in a scale, that is, items are not assumed to be parallel. 

In the calculation of theta, items are weighted unequally based on 

their correlations with other items in the scale. Since the stimuli 

or items in the magnitude estimation instrument are not parallel, theta 

was considered an appropriate estimate of internal consistency for 

the instrument. 

The theta coefficients for the individual numeric data (n=684) 

were .87 for care comp 1 exi ty, .81 for expected benefit-cost ratio, 

.75 for amount of interaction and .80 for participatory decision-making 

(Table 3). Each of the theta coefficients met the criterion of .70 

for internal consistency. 



Table 3. Reliability Estimates: Theta Coefficients for Magnitude 
Estimation Instrument With Logged Individual Data From 
Numeric Estimation Modality (684 Judgments) 

Concept Scale 

Care Complexity 

Expected Benefit-Cost Ratio 

Amount of Interaction 

Participatory Decision-Making 

Theta 

.87 

.81 

.75 

.80 

67 
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Validity Assessment. The magnitude estimation instrument was 

constructed to measure care complexity, expected benefit-cost ratio, 

amount of interation and participatory decision-making. Initial content 

validity of the instrument was assessed by a review of the operational 

definitions and set of stimuli situations by a panel of five expert 

nurse pract it i oners. Construct va 1 i di ty for the concept sca 1 es was 

estimated through predictive modeling and confirmatory factor analysis. 

The results of the factor analysis are presented and discussed below. 

The results of predictive modeling are discussed in Chapter IV. 

Principal components factor analysis was used to estimate the 

construct validity of the four scales of the magnitude estimation 

instrument. Theoretically, each scale was hypothesized to have a unidi

mensional structure. This structure or underlying pattern of 

relationships in the set of stimuli may be confirmed or disconfirmed 

through factor analysis. Indicants of a unidimensional structure 

included: 1) the first extracted component or factor explained over 

40% of the variance in the stimuli (Zeller & Carmines, 1980); 2) subse

quent components explained fairly equal proportions of the remaining 

variance with a gradual decrease (Zeller & Carmines, 1980); 3) all 

or most of the stimuli loaded at > .30 on the first factor (Zeller 

& Carmines, 1980; Thurstone, 1947); 4) all or most of the stimuli loaded 

hi gher on the fi rst factor than on the others with a di fference of 

> .15 in the loadings; and 5) loadings on a single factor followed 

a relatively smooth progression of gradually decreasing increments 

(Thurstone, 1947). The results of factor analysis for each scale were 

examined for these characteristics (Appendix E). 
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Si x factors wi th ei genva 1 ues greater than one were extracted 

for the care complexity scale (Table E-4). The first factor explained 

31.2% of the variance in the stimuli. Together, the six factors 

accounted for 77.5% of the vari ance in the st i mu 1 i . Four of the 18 

stimuli loaded on the first factor. Three stimuli, #3, 4 and 16, did 

not load on any factor. 

The situations loading on the first factor of care complexity 

described patients with multiple chronic problems with psychosocial 

and physical components. The first factor may represent a dimension 

of multiple parts within complexity. Each of the situations in this 

dimension requires the integration of diverse domains of knowledge. 

The situations loading on the second factor of care complexity involved 

young adults with common non-acute health problems requiring health 

education. The factor may represent a dimension of predictability 

or fami 1 i ari ty. Si tuat ions 1 oadi ng on the thi rd factor i nvo 1 ved young 

adults with pain symptoms. The third factor may represent a dimension 

of acuity. 

The sca 1 e, expected benefi t-cost ratio, a 1 so was found to be 

multidimensional (Table E-5). Five factors were extracted. The first 

factor explained 23.3% of the variance in the stimuli. The five factors, 

together, accounted for 63.8% of the vari ance. Four stimul i loaded 

on the first factor and one stimulus, #11, did not load on any factor. 

There was no apparent underlying pattern in the situations 

loading on the first factor of expected benefit-cost ratio. Three 

of the four situations loading on this factor involved young adults 

with self-limited problems. The fourth situation described an elderly 
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woman with unstable chronic problems. Situations loading on the second 

factor involved older adults with chronic problems and vague presenting 

concerns. The second factor of expected benefi t-cost ratio may repre

sent the dimension of clarity. The expected benefit of interaction 

to the patient is a clearer picture of the problem. Situations loading 

on the third factor of expected benefit-cost ratio described patients 

with a change in health status. Fear was associated with the change 

in health status in two of the situations. Fear reduction may be the 

dimension of benefit-cost indexed by the third factor. 

Seven factors were extracted for the amount of interaction scale 

(Table E-6). The first factor explained 19.1% of the variance in the 

stimuli. Seventy-three point one percent of the variance was accounted 

for by the seven factors. Three stimuli loaded on the first factor. 

Four stimuli, #11, 12, 17 and 18, did not load on any factor. The 

pattern of 1 oadi ngs for the fi rst factor of amount of interaction was 

similar to the first factor of care complexity. Each of the stimuli 

loading on the first factor was rated high in amount of interaction. 

These stimuli involved older adults with multiple chronic problems. 

Six factors were extracted 

with the first factor accounting 

E-7) . The cumulative variance was 

the first factor and three stimuli, 

any factor. 

for participatory decision-making 

for 23.1% of the vari ance (Table 

69.2%. Three stimuli loaded on 

#11, 12, and 18 did not load on 

Situations loading on the first factor of participatory decision-

making involved older adults with vague presenting concerns. Two of 

the three s ituat ions on thi s factor a 1 so loaded on the second factor 
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of expected benefit-cost ratio. The first factor may represent a clari-

fying dimension of participatory decision-making. In situations loading 

on the second factor, family problems were coupled with unstable health 

problems. This factor may represent an integrative dimension of parti-

cipatory decision-making. 

The results of the factor analysis did not support the hypothesis 

of a unidimensional structure in any of the scales. Each scale was 

found to have a multidimensional structure with only three to four 

of the 18 stimuli loading on the first factor. The first factor did 

not account for 40% of the variance in any scale. Underlying patterns 

in the stimuli were examined to provide preliminary explanations of 

the factor structure for each scale. 

Validation of Ratio Level 
Data: Cross Modality Matching 

Validation of ratio level data was conducted in three steps. 

First, Pearson correlation coefficients were computed between the 

numeric estimation and line production data. The second step consisted 

of plotting the logarithmically transformed line production data against 

the transformed numeric data on arithmetic coordinates. In the third 

step, the regression coefficient or slope of the plot was computed 

through simple regression. The criteria used to validate the production 

of ratio level data were those proposed by Lodge (1981) and included: 

1) the correlation between the two response modalities should be 

r > .95. The power 1 aw predi cts a high degree of dependence between 

responses on different modalities; 2) the plot of the two response 

modalities should be linear; and 3) the empirical exponents obtained 
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on the response modalities, i.e., the slope of the regression line, 

should approximate the established ratio between the two modalities 

(1.00). The results of the three components of the validation procedure 

are presented below and in Appendix F. 

Pearson correlation coefficients computed between the numeric 

and line production data for the aggregated data set were .982 for 

care comp 1 exi ty, .995 for expected benefi t-cost ratio, .985 for amount 

of interaction and .996 for participatory decision-making (Table 4). 

For the individual data set, the correlations were. 716 for care com

plexity, .802 for expected benefit-cost ratio, .835 for amouryt of 

interaction and .818 for participatory decision-making (Table F-1). 

All of the correlations were significant at p < .05. The correlations 

between modalities in the aggregated data set achieved the criterion 

of .95. Correlations in the individual data were lower, as expected, 

due to greater measurement error. 

In the second validation procedure, the log transformed line 

data were plotted against the transformed numeric data on arithmetic 

coordinates. Plots for each concept are shown in Appendix F. A linear 

relationship between modalities was apparent in the aggregated data 

for each of the concepts. The relationship between modalities for 

the individual data also followed a linear pattern, however, the pattern 

was less distinct than in the aggregated data due to greater variance 

around the regression line. This difference is reflective of greater 

random measurement error in the nonaggregated data. 

Empirical exponents were calculated for each concept in the 

third validation procedure (Table 5). In the aggregated data, the 
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Table 4. Cross Modality Matching: Pearson Correlation Coefficients 
Between Numeric Estimation Data and Line Production Data for 
Aggregated Data Sets (N=18) 

Scale 
Care 
Complexity 

Ca re . 982~~ 
Complexity 

Expected 
Benefit-Cost 
Ratio 

Expected .995* 
Benefit-Cost 
Ratio 

Amount of 
Interaction 

Amount of .985* 
Interaction 

Participatory 
Decision
Making 

Participatory .996* 
Decision-Making 

* significant at p < .05 



Table 5. Cross Modality Matching: Validation of Ratio Level Data 
With Aggregated Data (N=18) 

Predicted Empirical 
Concept Exponent Exponent 

Care 1. 00 .91 
Complexity 

Expected 1.00 .95 
Benefit-Cost 
Ratio 

Amount of 1. 00 .94 
Interaction 

Participatory 1. 00 .98 
Decision-
Making 

74 
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empirical exponent for care complexity was .91, .95 for expected 

benefit-cost ratio, .94 for amount of interaction and .98 for participa

tory decision-making. Discrepancies between predicted and empirical 

exponents fell wi thi n the usua 1 range found in soci a 1 sci ence research 

(Hamb 1 in, 1974; Lodge, 1981). The confidence i nterva 1 around each 

exponent crossed the value of 1.00 indicating that the empirical expo

nents did not differ significantly from the predicted exponents (Hinshaw 

& Murdaugh, 1986). 

In summary, the aggregated data set closely approximated the 

criteria for ratio level data in each of the three validation proce

dures. The numeric aggregated data set was used as the primary data 

set for further analysis. 

Instrumentation Issues. Several issues are relevant to the 

use of magnitude estimation in this study. Issues to be discussed 

include: (1) assumptions regarding functional relationships underlying 

magnitude estimation; (2) production of ratio level response data; 

(3) ambiguity of social stimuli; and (4) differing units of analysis. 

In magnitude estimation scaling, it is assumed that a power 

function best describes the relationships among concepts. Previous 

work by Shi nn (1966) and others has suggested the condi ti ons under 

wh i ch the power 1 aw may be expected to be app 1 i cab 1 e. Theoretical 

justification was made for the use of magnitude estimation in this 

study based on the fit between the conditions described by Shinn and 

the phenomena of interest in this study. In addition, numeric estimates 

of the goodness-of-fit of a power function were obtained through com

parison of regression parameters from the logged and unlogged data 

sets. 
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As noted previously, the production of ratio level response 

data is critical to the application of the magnitude estimation tech

nique. Cross modality matching was used in this study to verify the 

production of ratio level data. 

Ambiguous social stimuli may introduce substantial measurement 

error into the data. Lodge (1981) and Hi nshaw (1978) descri be the 

problems associated with developing stimuli that present only one cue, 

but at the same time are sufficiently broad enough to elicit common 

socialization backgrounds. The stimuli also must contain adequate 

reference to contextual factors operating in the primary care situation 

to elicit an accurate representation of the nurse's decision-making 

process (Benner, 1984). Multivariate stimuli such as those used in 

thi s instrument have been successfu 11 y used in the past, however, it 

must be noted that they are at greater risk for ambiguity than simple 

social stimuli or physical stimuli. Clarity of the instrument was 

addressed during the stages of development and pilot testing. Following 

Hinshaw's (1978) recommendations, subjects were asked for feedback 

about the c 1 ari ty of the st i mu 1 i and data from the pi lot test were 

examined for similarity of responses. 

The unit of analysis of the data obtained from this instrument 

is the last issue. The data collected in this study have different 

units of analysis. The unit of analysis in the aggregated data set 

is the social stimulus; in the demographic data and practice rules 

information, the subject is the unit of analysis. Since the unit of 

analysis may not be mixed in data analysis, limitations were placed 

on the analyses that could be conducted. For example, demographic 
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variables could not be correlated with variables internal to the theo

retical model. The strategy used for dealing with this issue was to 

subgroup the data according to the central control variable, perception 

of cooperative versus noncooperative practice rules and to analyze 

the data separately for each group. 

Hamblin (1974) and Hinshaw & Murdaugh (1982) have identified 

other potential sources of error relevant to the use of magnitude 

estimation. The issues discussed above were considered those most 

important in this study. 

Practice Rules Instrument 

Description. The Practice Rules Instrument is shown in Figure 

G-1. The instrument, as shown, represents two para 11 e 1 forms of a 

three item index of alternative practice norms. I t was constructed 

by the investigato~ to distinguish among three practice rules that 

may be operati ve in exchange re 1 at i onshi ps between nurse pract it i oners 

and physicians in primary care practices. The results of this instru

ment were used to distinguish nurse practitioners who perceived their 

pract ice re 1 at i onsh i p to be cooperative from nurse pract it i oners who 

perceived non-cooperative norms to predominate in their practices. 

The practice rules indexed by the instrument are cooperation, 

reciprocity and rationality. Each subject was asked to select from 

among three i terns, the one that was most characteri sti c of her worki ng 

relationship with an identified physician. 

The practice rules selected for inclusion in the instrument 

were those that seemed most relevant to nurse practitioner interactions 
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with phys i ci ans based on previ ous i ntervi ews of nurse pract it i oners 

and a review of the literature. Certain norms such as altruism or 

competition were not considered likely to predominate in nurse practi

tioner practices in light of the economic and political factors 

operating in these practices. In addition, the practice rules were 

selected on the basis of operational feasibility. Theoretical differ

ences between exchange norms are often subtle and multifaceted. There 

was no convincing evidence in the literature to suggest that the effort 

to capture subtle nuances between a wide range of norms would be either 

operationally possible or meaningful. Thus, the intent in developing 

the instrument was to generate items that would be relevant to nurse 

practitioner practice and that would be useful in making distinctions 

among some major categories of exchange norms. 

The preliminary form of the instrument consisted of 11 items: 

three to four items were generated for each of the three practice rules. 

The items were derived from the exchange literature and the interviews 

with nurse practitioners. 

Validity Assessment. Content validity of the instrument was 

assessed by a pane 1 of three nurse soci 01 ogi sts and one soci 01 ogi st 

who were asked to sort the items into three groups using the theoretical 

definitions of the three practice rules as a guide. The sorting pro-

cedure is shown in Figure G-2. Soc i 01 og i sts were cons i dered content 

experts for this instrument rather than nurse practitioners since the 

instrument indexed concepts that require interpretation within the 

context of social exchange theory. Practitioners could not be expected 

to interpret practice norms wi thi n the exchange perspective. Percent 
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agreement among panel members was calculated for each item. The criter

ion of 70% agreement was used for content validity. There was 100% 

agreement among the four judges in the sorting of each item. 

I n the fi na 1 form of the instrument, two items were selected 

to index each practice ru 1 e. The judges' comments about item clarity 

were used to guide the selection process. 

Reliability Assessment. Reliability of the Practice Rules 

instrument was estimated using the parallel forms procedure. Two sets 

of three statements representing each of the three practice rules were 

presented to each subject on the same measurement occas i on. The order 

of the statements was randomized. 

Cohen's Kappa was used as an index of reliability. Kappa indexed 

the proportion of nurse practitioners consistently classified in the 

same category of practice rules by both forms with correction for chance 

agreement (Wa ltz, et a 1., 1984). The criteri on of K > • 70 was used 

to eva 1 uate re 1 i abi 1 i ty. The matri x used to compute Kappa is shown 

in Tab 1 e 6. Percent agreement uncorrected for chance agreement was 

.50. Ni neteen of the 38 subjects selected items measuri ng the same 

practice rules on both administrations of the instrument. Kappa, the 

percent agreement corrected for chance, was -.09. The large difference 

between Kappa and the uncorrected percent agreement indicates that 

much of the agreement was attri butab 1 e to chance. The value of Kappa 

may range from -1.00, representing total inconsistency, to +1.00, 

representing total consistency of responses (Waltz, et al., 1984). 

The scale did not meet the criterion for stability and thus, could 

not be considered a reliable index of practice rules. Further analysis 



Table 6. Reliability: Matrix for Computing Kappa for Practice Rules 
Instrument 

First Administration 

Cooperation Reci procity Rationality Total 

Cooperation 18 2 6 26 

Second Reciprocity 5 0 0 5 

Admini-

stration Rationality 5 7 

Total 28 3 7 38 

80 



81 

of this instrument was limited to a discussion of noteworthy patterns 

in the responses and qualitative feedback provided by the subjects. 

Summary of Reliability and Validity 
Estimates for the Instruments 

The four sca 1 es of the magni tude est i mat ion instrument met the 

criteria for stability and internal consistency reliability. The 

Practice Rules Instrument did not meet the criterion for stability. 

Data from this instrument were not used in subsequent analyses. 

Construct validity of the magnitude estimation scales was not 

supported in the factor analysis. None of the four scales was found 

to be unidimensional as predicted. The second estimate of construct 

validity of the magnitude estimation instrument, predictive modeling, 

is discussed in Chapter IV. 

Pilot Study 

A preliminary pilot study was conducted. The purpose of the 

pilot was to: (1) test the instruments for clarity; and (2) time the 

data collection process. 

The same sampling criteria, instruments and data collection 

procedure were fo 11 owed for the pi lot as descri bed for thi s study. 

A sample of five nurse practitioners participated in the pilot. 

Two major issues emerged in the pilot testing of the instruments 

and data collection protocol. First, the data collection procedure 

required more time than anticipated. Subjects took a minimum of 90 

minutes to complete the instruments and typically, described their 

experi ence as "hard work" and "drai ni ng". Second, each of the fi ve 
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subjects who participated in the pilot had difficulty evaluating the 

expected cost of involving an identified physician in each clinical 

situation. In contrast, there were no comments about assigning values 

to the remainder of the concepts including expected benefits. 

Rationales offered for the difficulty with the concept, expected 

costs, varied. One subject explained that although the costs of inter

action were "real" in clinical practice, she had rarely heard them 

discussed. She could not envision assigning numbers to something that 

she considered neither explicit nor acknowledged. Another individual 

vi ewed costs and benefits as oppos ite po 1 es of the same continuum. 

As she responded to expected costs, she could be heard commenting to 

herself, "costs - that's the opposite of benefits". Yet another nurse 

practitioner explained that responding to expected costs of interaction 

was redundant to her since she had taken costs into account in arriving 

at her estimates of benefits. She also suggested that costs do not 

vary with the clinical situation but are a general characteristic of 

the working relationship with a particular physician and of the working 

environment at a given time, e.g., costs would be greater in any clini

cal situation if both the nurse practitioner and physician were running 

late. 

As evident from the preceding discussion, there was no consistent 

theme in the nurse practitioners' comments to use as a guide for making 

changes in the theoretical model and its operationalization. After 

reviewing the subjects' comments and judgments and relevant literature, 

several options were considered. 
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One alternative was to introduce a new concept into the theoreti

cal model, a single term that would capture the balance between benefit 

and cost in ratio terms. Severa 1 concepts found in the 1 i terature 

including goodness (Thibaut & Kelley, 1959) and satisfaction (Gray 

& Tallman, 1984) appeared to emphasize the benefit component of the 

ratio more than the cost component. 

The exchange literature, in general, provided little direction 

for identifying an umbrella term for benefit-cost ratio. The majority 

of theoretical tests employing benefits and costs have been conducted 

using experimental designs in which benefits and costs are fixed 

monetary amounts, thus allowing the exact benefit-cost ratio to be 

calculated. No Single term was found that was considered an acceptable 

substitute for the benefit-cost ratio as conceptualized in the model. 

Another alternative was to delete cost from the theoretical 

model and to ask subjects to estimate only the magnitude of benefits 

of interaction. Since cost is considered to be a pivotal factor in 

exchange decisions (Homans, 1974; Emerson, 1976), this alternative 

did not offer a desirable modification in the model. 

A final alternative, and the one selected, was to maintain the 

concept label, benefit-cost ratio, and to modify its operational 

definition. Subjects were asked to include costs in their estimates 

of benefi ts. They were instructed to cons i der the benefits to the 

patient of involving an identified physician in a clinical situation 

taking into account the realistic costs to the patient. Costs might 

include additional clinical fees, time, frustration and/or confusion. 

This modification provided a relatively clear way to leave cost within 
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the model. Its major drawback was the loss of sensitivity to potential 

variations in the relationship between benefit and cost across clinical 

situations. Situations that combined high benefit with high costs 

could not be differentiated from situations that combined low benefit 

with high cost. In both types of situations, the benefit-cost ratio 

would be evaluated as small or zero. Situations in which the cost 

of interaction outweighed the benefits would be judged uniformly as 

having zero benefit despite potential variation. 

It should be acknowledged that each of the alternatives including 

the one selected were associated with some degree of specification 

error. Comments by the subjects who participated in the pilot indicated 

that the i nterpretat i on of benefits and costs vari ed. Modi fi cat ions 

were made to leave the concept of cost intact in the model. 

In summary, pilot testing indicated problems with the operation

alization of the expected cost component of the benefit-cost ratio. 

Modification was made in the operationalization of benefits and costs 

in that subjects were asked to make judgments about one concept, 

expected benefit-cost ratio, instead of two separate concepts. The 

advantages and disadvantages of this approach were addressed. 

Subsequent testing of the instrument indicated that the changes 

were clear and that subjects were able to respond to the modified 

definition. As a result of the changes, data collection required less 

time. Subjects were able to complete all instruments in 50 to 70 

minutes. 



85 

Data Collection Procedure 

Potential subjects were identified through state and local 

nursing organizations and through the snowball sampling technique. 

Each potential participant was contacted by phone to discuss the study 

and to determi ne whether s he met the study cri teri a. Those who met 

the criteria and were willing to participate in the study were" asked 

to identify a convenient interview time and place. Only one subject 

who met the sampling criteria refused to participate due to time con

straints. 

Prior to the interview, t~e investigator presented the disclaimer 

(Appendix H) to the subject describing the study and assuring anonymity 

and the right to withdraw from the study at any time. The retesting 

procedure was di scussed wi th each subject to prepare those who mi ght 

be requested to complete the interview within a period of two weeks. 

Subjects completed the demographic instrument first, followed 

by the first form of the Practice Rules Instrument, the magnitude 

estimation instrument and lastly, the second form of the Practice Rules 

Instrument. The order of administering the two forms of the Practice 

Rules Instrument and the magnitude estimation instrument was not random

ized to allow for time to elapse between the two administrations of 

the Practice Rules Instrument. The order for administering the number 

and line modalities of the magnitude estimation instrument was predeter

mined through the use of a coin toss. Half of the subjects completed 

the number modality first and the remainder completed the line modality 

fi rst. 
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The training session for each modality of the magnitude estima

tion instrument was conducted prior to administering that form of the 

ins trument. The procedure for admi ni steri ng the magtd tilde est i mat ion 

instrument was followed after each training session. Subjects' numerical 

responses were recorded on a data sheet by the investigator. Line 

production responses were drawn on a separate sheet of paper. 

Arrangements were made at the time of the initial interview 

for the retest interview to be conducted within two weeks. Fifteen 

of the 38 subjects were randomly selected to be retested on the magni

tude estimation instrument and the Practice Rules Instrument. 

Data Analysis Plan 

The data analysis plan consists of three components: (1) analysis 

of instrument re 1 i abi 1 i ty and va 1 i di ty; (2) ana 1 ys is of demographi c 

data; and (3) analysis of the magnitude estimation ilumeric data to 

test the theoretical model. Estimates of instrument reliability and 

validity were presented in the instrumentation section of this chapter. 

Demographic data for the subjects and their practice settings 

were ana 1 yzed us i ng descri pt i ve statistics. Re 1 at i onsh ips among demo

graphic variables that were continuous in nature were examined using 

Pearson correlation coefficients. As noted earlier, it was not possible 

to correlate demographic variables with the variables in the model 

due to differences in the unit of analysis. 

Multiple regression analysis was used to test the theoretical 

model. Graphical and statistical residual analyses were conducted 

to test for violation of the causal modeling assumptions and statistical 
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assumptions underlying the use of multiple regression. Prior to regres

sion analysis, the logged individual and aggregated numeric data sets 

were examined for multicollinearity by computing Pearson correlation 

coefficients between the variables. The criterion for multicollinearity 

was a corre 1 at i on between independent vari ab 1 es greater than or equa 1 

to .65 (Gordon, 1968). Assessment of multicollinearity is important 

since it is a common byproduct of data aggregation used in the analysis 

of magnitude estimation data and may produce unstable regression para

meters. Logged individual (nonaggregated) data were used to check 

the s tabil ity of regres s ion pa rameters obta i ned from aggregated data. 

Multiple regression analysis was used to test the predicted 

relationships in the theoretical model. The regression equations for 

the theoretical model are presented in Figure 6. The theoretical model 

was tested with the logged aggregated and logged individual numeric 

data sets. A significance level of p ~ .10 was used for the regression 

coeffi ci ents and coeffi ci ents of determi nati on for the aggregated data 

because of the small sample size. An alpha of p < .05 was used for 

the regression parameters in the individual data sets. Standardized 

regression coefficients and adjusted coefficients of determination 

were used to permit compari son between mode 1 s. Separate regress i on 

analyses were conducted for two sets of subjects grouped according 

to whether their practices were perceived to be cooperative or non

cooperative. 

Graphic and statistical residual analysis was conducted with 

the logged i ndi vi dua 1 and aggregated data sets to test the causa 1 

modeling assumption that residuals from one equation were not highly 
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STAGE I STAGE II STAGE III 

Care Complexity ____________ } Amount of Interaction 
(CC) 11 (AI) 

Participatory Oecision
Making (POM) 

Structural Equations: 

EBC = (B)CC + e 

Expected 
Benefit-Cost 
Ratio (EBC) 

AI = (B)CC + (B)EBC + e 
POM = (B)CC + (B)EBC + e 

(B) = Standardized regression coefficient 

'l 

Figure 6. Theoretical Model With Regression Equations 
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correlated with residuals from another equation in the model (Ferketich 

& Verran, 1984). Statistical assumptions underlying multiple regression 

that were tested include: (1) the mean of the residuals was equal to 

zero; (2) the residuals were normally distributed; (3) the variance 

of the residuals was constant; and (4) the independent variables had 

a fixed distribution (Verran & Ferketich, 1984). Finally, correlation 

coefficients between variables in the model were unattenuated to assess 

the effects of measurement error on the results of model testing 

(Murdaugh, 1981; Nunnally, 1978; Pedhazur, 1982). 

Protection of Human Subjects 

Participation in the study was voluntary. A disclaimer was 

used to explain the study and to emphasize the conditions of anonymity 

and confidentiality. 

Exemption from Human Subjects Review was sought from the College 

of Nursing Ethical Review subcommittee on the basis o'f the following: 

(1) Data were collected via interview. 

(2) All data were coded: subject names were not recorded on 

data collection forms and appeared on 1 y on a master coded 

sheet which was destroyed after completion of the test

retest procedure. 

(3) Data were reported in aggregated form. 

Limitations of the Study 

The major potential sources of error in this study were in the 

areas of design, measurement and sampling. In a nonexperimental design, 

the conditions of causality are established through theoretical 
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assertions and application of statistical techniques. Extraneous 

factors introduced through samp 1 i ng techni ques, setting, and i nter'vi ew 

effects may influence the relationships among variables in the model. 

Several procedures were undertaken to reduce the amount of error intro

duced into the study due to the lack of control over extraneous 

variables: (1) each of the components of a mathematical correlational 

design were implemented including control by constancy, ratio measure

ment of concepts and data aggregation (2) sampling criteria were 

established to increase sample homogeneity; and (3) potentially 

important extraneous variables were identified and measured either 

as part of the demographic data or as a major conditional variable, 

e.g., practice rules. 

Ideally, theoretical model testing is conducted using instruments 

with known and acceptable psychometric properties. The application 

of causal modeling techniques and regression analysis assumes that 

the concepts are measured wi thout error. Measurement error, indexed 

by low instrument reliability, results in biased estimation of regres

sion parameters (Pedhazur, 1982). The lack of available instruments 

for this study required the development of new instruments whose psycho

metric properties were not established prior to the conduct of the 

study. The instruments were eva 1 uated for clarity in the pil ot test 

and data from the pilot test were examined for similarity of responses. 

Finally, generalizability of the findings was limited by the 

use of numerous sampling criteri a. The fi ndi ngs may be genera li zed 

only to adult and family nurse practitioners. Since the sampling 

criteria were established to meet the assumptions underlying the use 
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of the magnitude estimation technique. limitations on external validity 

were viewed as a necessary compromise for enhancing the internal valid

ity of the study. 

Summary 

The study used a mathematical correlational design with a causal 

modeling methodology to test three stages of a four stage nonrecursive 

mode 1. Major concepts in the theoret i ca 1 mode 1 were measured us i ng 

a four scale magnitude estimation instrument constructed for the study. 

The Practice Rules Instrument was constructed to measure the conditional 

variable. Practice Rules. 

were estimated. 

Psychometri c properties of the instruments 

Specific elements of the research design were addressed including 

sampling criteria. data collections protocols. plans for analysis and 

procedures for the protection of the subjects. Findings of the pilot 

phase and their implications were discussed. 



CHAPTER IV 

RESULTS OF DATA ANALYSIS 

The major purpose of the study was to exami ne the i nfl uence 

of nurse practitioners' perceptions of care complexity and expected 

benefit-cost ratio on two primary care structures, amount of interaction 

and extent of participatory decision-making between nurse practitioners 

and physicians. The theoretical model specifying the relationships 

among these concepts was derived from two alternative and complementary 

theori es, soci a 1 exchange theory and technology theory. These theori es 

were integrated in an attempt to provi de a more comp 1 ete exp 1 anat ion 

of the two care structures. An additional aim of the study was to 

investigate the effect of practice rules on the relationships in the 

theoretical model. The results of theoretical model testing are the 

focus of this chapter. The conditional effects of practice rules on 

the model could not be examined since the instrument measuring practice 

rules did not achieve an acceptable level of stability. 

The results of the data analysis are presented in the following 

sequence: 1) description of the sample; 2) relationships among demo

graphic variables; 3) theoretical model testing; 4) residual analysis 

of the equations for model testing to identify violations of the assump

tions of causal modeling and regression analysis; and 5) description 

of responses to the practice rules instrument. 

92 
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Characteristics of the Sample 

The sample for this study consisted of 38 nurse practitioners 

engaged in clinical practice. Demographic data on the nurse practi

tioners, their practice settings and caseloads and on the identified 

physician with whom they regular'ly consulted were obtained from the 

nurse practitioner subjects. The majority of subjects were interviewed 

in their homes or clinical settings. Twelve subjects who participated 

while attending a national nurse practitioner meeting were interviewed 

in their hotel rooms. Interviews were conducted at varying times during 

the day and evening and scheduled at the convenience of the subjects. 

All interviews were conducted by the investigator. 

Control Variables 

Characteristics of the sample that were controlled through 

sampling criteria are described in this section. 

The majori ty of the subjects were fami 1 y nurse pract it i oners 

(Tab 1 e 7). Twenty-ni ne (76.3%) of the subjects were fami 1 y nurse 

practitioners and nine (23.7%) were adult nurse practitioners. Twenty

two (57.9%) of the subjects had been educated as nurse pract it i oners 

in non-degree granting continuing education programs while the remaining 

16 (42.1%) had been educated in nurse practitioner programs that granted 

the Masters degree or post-Masters speci ali st degree (Tab"1 e 8). Sub

jects had completed their nurse practitioner programs within the 

precedi ng one to 16.4 years wi th a mean of 7.3 years since program 

completion (Table 9). The subjects' years in practice as a nurse 

practitioner ranged from one year to 16.4 years often coinciding with 
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Table 7. Nurse Practitioner Practice Specialty (N=38) 

% of 
Speci a lty N Sample 

Adu It Nurse Practitioner 9 23. 7 

F ami 1 y Nurse Practitioner 29 76.3 

TOTAL 38 100.0 
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Table 8. Type of Nurse Practitioner Program Attended (N=38) 

% of 
Type of Program N Sample 

Continuing Education 22 57.9 

Master's 11 28.9 

Post Master's Specialist 5 13.2 

TOTAL 38 100.0 
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Table 9. Characteristics of the Sample: Control Variables 

Control Standard 
Variables Mean Median Range Deviation 

Years Since 7.3 7.0 1 to 16.4 4.2 
NP Program 
Completion 

Years in 6.9 6.8 1 to 16.4 4.3 
Practice as 
NP 

Years in 5.0 3.3 .6 to 18 4.5 
Current Setting 

Percent Adu It 82.0 90.0 50 to 100 18.0 
Patients in NP 
Caseload 

Months NP 31. 4 24.0 3 to 119 27.9 
Work i ng With 
Identified M.D. 
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the time of completion of the nurse practitioner program (Table 9). 

Mean years of nurse practitioner practice was 6.9 years. 

Subjects had worked in their current settings from seven to 

216 months with a mean of 59.9 months or five years (Table 9). The 

majority of the subjects were employed full time (Table 10). Thirty

two (84.2%) were employed full time while six (15.8%) were employed 

part-time for 20 to 30 hours each week. The percent of adult patients 

in the subjects' case loads ranged from 50% to 100% with a mean of 82% 

(Table 9). 

Subjects were asked to identify one physician whom they used 

regularly for consultation. They were informed that they would be 

asked to consider their working relationship with this identified 

physician while responding to the remaining instruments. The only 

criteria given for the selection of the identified physician were that 

the subject 1) used this physician regularly for consultation and 2) 

had worked with this physician for a minimum of two months. The subjects 

had worked wi th the i dent i fi ed phys i ci an for three to 119 months wi th 

a mean of 31.4 months or 2.6 years (Table 9). 

Additional Demographic Variables 

Addi tiona 1 i dent i fyi ng data were co 11 ected from the subjects. 

While these data were considered relevant to the purpose of the study, 

they were not controlled through sampling criteria. Further description 

of the subjects, thei r practi ce sett i ngs, c 1 i ni ca 1 case loads, consu lta

tion practices and the characteristics of the identified physician 

is presented in this section. Frequency tables and summary statistics 



Table 10. 

Work Status 

Fu 11 Ti me 

Part Time 

TOTAL 

Work Status of Nurse Practitioners (N=38) 

N 

32 

6 

38 

% of 
Sample 

84.2 

15.8 

100.0 

98 
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for these additional demographic characteristics of the sample are 

shown in Appendix I. 

Nurse Practitioner Characteristics. The age of the subjects 

ranged from 28 to 59 years with a mean age of 40.3 years (Table 1-1). 

Only two subjects were under 30 years. The highest academic degree 

for 19 (50%) subjects was the masters degree (Table 1-2). Of the 

remaining half of the sample, 11 (28.9%) reported that their highest 

degree was the baccalaureate degree, two (15.3%) had an associate degree 

and six (15.8%) had completed a diploma program in nursing. 

Setting and Employment Characteristics. The subjects were 

employed in several types of practice settings (Table 1-3). Twenty

ni ne (76.3%) of the subjects were emp 1 oyed in one of three types of 

settings: 11 (28.9%) worked in community clinics; 10 (26.3%) worked 

in prepaid group practices; and eight (21. 1%) were employed in hospital 

based clinics. Of the remaining nine subjects, three (7.9%) worked 

in private practices, one (2.6%) worked in a private group practice, 

two (5.3%) were employed in hospital emergency departments, one (2.6%) 

provided primary care on an inpatient unit and two (5.3%) worked in 

employee health. 

The number of other nurse practitioners employed in these 

settings ranged from 0 to 80 with a mean of 7.07 and a median of 2.0 

(Table 1-4). Fourteen (36.8%) of the subjects worked in settings in 

which no other nurse practitioner was employed. Subjects also were 

asked to estimate the number of other nurse practitioners that worked 

in their immediate practice areas, i.e., in the same clinic or 
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geographic vicinity of the setting. Twenty-two (57.9%) of the subjects 

had no other nurse practitioner in their immediate practice area (Table 

1-4) . 

The number of physicians employed in the settings ranged from 

one to 80 with a mean of 9.4 and a median of 4.0 (Table 1-4). Ten 

(26.3%) subjects were unable to estimate the number of physicians in 

their settings. Half of the subjects worked in settings that employed 

one to five physicians. Subjects were asked to estimate the number 

of physicians practicing in their own work area. Twenty-eight (73.7%) 

of the subjects worked in areas in which one to five physicians also 

were practicing (Table 1-4). 

Subjects were asked to describe any formal or informal guide

lines or regulations for nurse practitioner practice in their settings. 

Twenty (52.6%) of the subjects worked in settings in which no special 

guidelines or regulations for nurse practitioner practice had been 

established (Table 1-5). In these settings, nurse practitioner practice 

was guided by the state rules and regulations for expanded nursing 

practice and by the nurse practitioners· clinical judgment. Ten (26.3%) 

of the subjects worked in settings in which clinical protocols were 

used. Six (15.8%) subjects described formalized triage procedures 

in their settings and five (13.2%) worked in settings in which nurse 

practitioners records were cosigned by physicians. 

Clinical Practice and Caseload Characteristics. The number 

of di rect care hours provi ded by the subjects each week ranged from 

15 to 64 hours with a mean of 34.8 hours (Table 1-6). Only one subject 
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was i nvo 1 ved in di rect care activities for 1 es s than 20 hours each 

week. 

The subjects were asked to estimate the number of patients seen 

by them on a typical day. These estimates were not adjusted for the 

number of direct care hours each day. The number of patients seen 

by the subjects on a typi ca 1 day ranged from fi ve to 30 wi th a mean 

of 14.8 (Table 1-6). 

Consultation Practices. Subjects reported seeking physician 

consultation on 1% to 70% of the patients seen by them each day (Table 

1-7). Consultation was defined as the request for any type of physician 

involvement in the patient's care. The mean daily consultation rate 

was 16.7% meaning that, on the average, the subjects requested physician 

involvement in the care of 16.7% of the patients seen by them each 

day. Half of the subjects consulted with a physician on 10% or less 

of the daily patients. Only two subjects consulted with a physician 

for more than 40% of the patients seen on a typical day. 

The number of physician consultants avai lable to the subjects 

duri ng thei r usua 1 work hours ranged from one to 20 wi th a mean of 

4.5 physicians (Table 1-7). Only five (13.3%) of the subjects were 

limited to one consultant during their usual working hours. Nineteen 

(50%) of the subjects had four or more phys i ci ans ava i 1 ab 1 e to them 

at any given time. Eighteen (47.4%) of the subjects used one physician 

for the majority of consultations (Table 1-8). The remainder of the 

subjects used a vari ety of phys i ci ans. Twe 1 ve (31. 6%) subjects prac

ticed in settings where physicians were aSSigned to provide consultation 

or back-up for the nurse practitioners on a rotating basis while eight 
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(21.1%) subjects wey'e able to select consultants from among available 

physicians. 

Characteristics of the Identified Physician. Thirty-two (84.2%) 

of the identified physicians were males and six (15.8%) were females 

(Table 1-9). The age of the identified physicians ranged from 29 to 

60 years with a mean of 39.7 years (Table 1-1). Twenty-two (57.9%) 

of the physicians specialized in Family Practice (Table 1-10). Eleven 

(28.9%) specialized in Internal Medicine, three (7.9%) of the physicians 

were osteopaths while the remaining two physicians specialized in geri

atric medicine and occupational health. 

Thirty-two (84.2%) of the identified physicians were available 

for on-site consultation (Table 1-11). Six (15.8%) were available 

primarily by telephone although on-site consultation could be arranged. 

In summary, the average subject was a fami ly nurse practitioner 

between the ages of 30 and 50 years, had some form of college education, 

practiced full-time in a clinic setting and provided direct patient 

care for 30 or more hours each week. In addition, the average subject 

had practiced as a nurse practitioner for about seven years, had been 

employed in her current setting for approximately five years, saw about 

15 patients on a typical day, and involved a physician in the care 

of less than one out of five patients seen each day. 

Relationships Among Demogt'aphic Variables 

Bivariate relationships between selected demographic variables 

were examined used Pearson correlation coefficients. The complete 

correlation matrix is shown in Appendix I, Table 1-12. The demographic 
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variables were not correlated with concepts in the theoretical model 

due to the difference in the units of analysis. 

Few of the correlations between demographic variables were signi-

ficant at p ~ .05. The significant correlations are shown in Table 

11. Each of the significant correlations is described. 

There was a small cluster of significant correlations between 

the variables of subject age, nurse practitioner education, practice 

experi ence and 1 ength of time in present setti ng. Subject age was 

negatively correlated with nurse practitioner education (r = -.555) 

and positively correlated with practice experience (r = .523) and length 

of time in current setting (r = .511). Older subjects attended more 

non-degree granting nurse practitioner programs, had more practice 

experience and had been employed in their current settings longer than 

younger subjects. Nurse practitioner education was negatively associ

ated with practice experience (r = -.442) and length of time in current 

setti ng (r = -.497). Subjects attendi ng non-degree granti ng programs 

had more practice experi ence and had been in thei r current settings 

longer than subjects attending degree granting nurse practitioner 

programs. Practice experience also was significantly related to length 

of time in present setting (r = .739). Subjects with more practice 

experience had been employed longer in their present settings indicating 

more employment stability among more experienced subjects. 

The number of nurse practitioners in the practice settings was 

significantly related to the number of nurse practitioners in the 

subjects' immediate practice area (r = .736). Subjects in settings 

wi th a greater number of nurse pract it i oners had more nurse 



Table 11. Significant Pearson Correlation Coefficients Between Demographic Variables~~ 
(N=38) 

Demographic 
Vari ab les 

NP Age 

NP Educati on 

NP Expen ence 

r~onths in 
Setting 

Number NPs 
in Setting 

Number NPs 
in Area 

% Consults 
Per Day 

Number MDs 
in Setting 

Number MDs 
in Area 

Months l~ork i ng 
~Ji th MD 

MD Age 

" 

NP 
Age 

Significant at p < .05 

NP tJP 
Education Experience 

-.555 .523 

-.422 

NonsignIficant correlations are not included 

Months Number Number ~ 
in NPs in NPs in Consults 
Setting Setting Area Per Day 

.511 

-.497 

.739 

.736 

Number 
MDs in 
Setting 

Number 
MDs in 
Area 

.443 

Months 
Working MD 
With MD Age 

.465 

.422 

.320 

.443 

C> 
+::> 
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practitioners practicing in their immediate vicinity. Similarly, the 

number of physicians in the practice settings was associated with the 

number of physicians in the subjects' practice area (r = .443). Sub

jects with a greater number of physicians in their setting had more 

physicians practicing in their immediate vicinity. 

Three demographic variables were significantly related to the 

duration of the working relationship between subjects and identified 

physicians: practice experience (r = .465), length of time in current 

setting (r = .422) and consultation rate (r = .320). Subjects with 

more practice experience and greater longevity in a setting had longer 

practice relationships with the identified physicians. In addition, 

longer practice relationships were associated with higher consultation 

rates. 

Relationships between the demographic variables and the subjects' 

consultation rates were of substantive interest in this study. Both 

of the dependent variables in the theoretical model, amount of inter

action and participatory decision-making, were concerned with frequency 

and pattern of interaction. Only the duration of the practice relation

ship between subjects and identified physician was significantly related 

to consultation rate. None of the subject, setting or physician charac

teristics were significantly related to consultation rate. 

Test of the Theoretical Model 

The major purpose of the study was to test the theoretical model 

explaining the influence of nurse practitioners' perceptions of care 
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comp 1 exi ty and expected benefi t-cost rati 0 on two pri mary care struc

tures, amount of interaction and extent of participatory decision-making 

between nurse practitioners and physicians. The theoretical model 

represents the integration of theoretical predictions about interaction 

and participatory decision-making derived from two theories, social 

exchange theory and technology theory. 

The specific aims of the study were to determine whether: 

1. Care compiexity had a direct positive influence on expected 

benefit-cost ratio, a direct positive influence on amount 

of interaction and participatory decision-making and an 

indirect positive impact on amount of interaction and 

participatory decision-making Nhen mediated by expected 

benefit-cost ratio. 

2. Expected benefit-cost ratio had a direct positive impact 

on amount of interaction and participatory decision-making. 

The specific aims enumerate each of the predicted relationships in 

the theoretical model. Multiple regression analysis was used to test 

these predicted relationships. 

Theoretical model testing was conducted using the aggregated 

(N=18) data set and the individual or non aggregated (N=684 judgments) 

data set from the numeri c esti mati on moda 1 i ty. The aggregated data 

set was considered the primary data set for model testing. The indivi

dual data were used to check the stability of the regression parameters 

obta i ned from the aggregated data. Resu lts from the i ndi vi dua 1 data 

must be used with caution due to the higher level of measurement error 

in these data and the; r vi 01 ati on of the assumpti on of independence. 
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(Each of the 684 judgments for each concept was treated as an indepen-

dent p"iece of data in the analysis of individual data although 18 

judgments for each concept were provided by the same individual.) 

Individual data were used to provide support for findings in the aggre-

gated data. Fi na 11 y. un logged data. sets were compared to logged data 

to evaluate functional relationships among concepts. 

Prior to model testing. the magnitude estimation data were 

exami ned. Responses to the care comp 1 exity continuum underl yi ng the 

magnitude estimation scales were described. The magnitude estimation 

data then were examined for lack of variability and multicollinearity 

since either of these fi ndi ngs cou 1 d i nfl uence the resu lts and i nter-

pretation of regression analysis. 

Characteristics of the 
Magnitude Estimation Data 

Care Complexity Continuum. The magnitude estimation instrument 

consisted of a set of 18 stimuli scaled according to a continuum of 

care complexity. The continuum was generated from the integration 

of nursing complexity and medical complexity portrayed earlier in matrix 

format. Each cell of the nine cell matrix was indexed by two clinical 

situations in the magnitude estimation instrument. Situations that 

indexed cells on the main diagonal of the care complexity matrix were 

considered symmetrical or equivalent in nursing and medical complexity. 

Situations that indexed cells on the off-diagonal were considered asym-

metrical in magnitude of nursing and medical complexity. 

Responses to the care complexity scale were rank ordered by 

median of each stimulus and the fit between theoretical and empirical 
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ordering of the stimuli was examined. Since a number of stimuli had 

equa 1 medi ans, it was necessary to rank order the st imu 1 i twi ce to 

differentiate the pattern of nursing complexity from that of medical 

complexity. Stimuli with equal medians first were ordered by magnitude 

of nursing complexity (Table J-1) and then by magnitude of medical 

complexity (Table J-2). For example, if two stimuli had equal medians, 

the stimulus indexing low nursing/moderate medical complexity would 

precede the stimulus indexing moderate nursing/low medical complexity 

when rank ordered in terms of nursing complexity. The order of the 

two stimuli would be reversed for ranking based on medical complexity. 

The order of symmetrical stimuli situations, those indexing 

similar amounts of nursing and medical complexity, was consistent with 

the placement of the situations in the care complexity matrix. Situ

ations indexing low nursing/low medical complexity had the lowest 

medians on care complexity. Situations indexing moderate nursing/moder

ate medical complexity were ranked in the middle of the continuum and 

situations indexing high nursing/high medical complexity were ranked 

at the upper end of the continuum. The order of asymmetrical situations 

more closely approximated the magnitude of medical complexity in the 

situations than the magnitude of nursing complexity. Situations concep

tualized as high in medical complexity were ranked at the upper end 

of the complexity continuum while situations conceptualized as high 

in nursing complexity were dispersed throughout the continuum. Model 

testing was conducted on the empirical ordering of stimuli. 
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Adequate variability in the data 

is required for the use of inferential statistics such as multiple 

regression. 

examined. 

Vari abil ity of the i ndi vi dua 1 and aggregated data were 

Individual responses on the magnitude estimation scales varied 

from 0 to 1000. Subjects were instructed to ass i gn a zero response 

to stimuli that contained none of the characteristic being judged. 

For example, situations in which there would be no likelihood of physi

cian involvement appropriately were assigned a zero for amount of inter

action. The number of zero responses for each concept ranged from 

four to 185 (Table J-3). Complexity had a total of four (0.5%) zero 

responses. Benefi t-cost ratio had 181 (26%) zero responses and amount 

of interaction and participatory decision-making each had 185 (27%) 

zero responses. The large number of zeros in the data indicated that 

1 ack of va ri abi 1 i ty mi ght be a concern and that further assessment 

was warranted. 

Medi ans were used as an estimate of central tendency for each 

stimulus in the aggregated data set. The range of medians for each 

concept was used as a measure of variability for the aggregated data. 

For care complexity, the range of the medians was 177.5 (Table J-4). 

The lowest of the 18 medians was 22.5 and the highest was 200. The 

range of medians for expected benefit-cost ratio was 160. The lowest 

median was zero and the highest median was 160. The medians for amount 

of interaction ranged from 0 to 175 and the medians for participatory 

decision-making ranged from 0 to 150. Four stimuli had medians of 

zero for expected benefit-cost ratio, amount of interaction and 
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A medi an of zero resu1 ted when most 

of the subjects assigned zero to a stimulus. 

Each of the concepts demonstrated vari abi 1 i ty in thei r range 

of medians. Lack of variability was not considered to be a problem 

in the interpretation of the results of model testing. 

Assessment of Multicollinearity. Multicollinearity or high 

i ntercorre 1 at ions between independent vari ab 1 es often resu lts in 

problems in estimation and interpretation of regression statistics. 

High levels of shared variance between independent variables in the 

same ~egression equation may produce unstable regression parameters, 

which in turn, may mask statistically significant relationships among 

independent and dependent variables (Pedhazur, 1982). The criterion 

for multicollinearity used in this study was correlations between inde

pendent variables of r ~ .65 (Gordon, 1968). 

Correlations between concepts in the theoretical model were 

examined for multicollinearity. In the aggregated data, the correla

tion between the two independent variables, care complexity and expected 

benefit-cost ratio was r = .831 (Table 12), which exceeded the criterion 

for mu It i co 11 i neari ty. Si nce mu It i co 11 i nearity is often a byproduct 

of data aggregation used in the analysis of magnitude estimation data, 

the individual data were examined for multicollinearity. In the indivi

dua 1 data set, the corre 1 at i on between care comp 1 exity and expected 

benefit-cost ratio was r = .586 (Appendix J, Table J-5) which did not 

exceed the criterion for multicollinearity. 
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Table 12. Pearson Correlation Coefficients Between the Concepts in 
the Theoretical Model Using the Aggregated Data Set (N=18) 

Concepts 

Care 
Complexity 

Expected 
Benefit-Cost 
Ratio 

Amount of 
Interaction 

Care 
Complexity 

1.000 

Expected 
Benefit-Cost 
Ratio 

. 831?'l-

1.000 

Participatory 
Amount of Decision-
Interaction Making 

. 887~!- . 869~!-

. 979~!- .989* 

1.000 . 988-l!-

Participatory 1.000 
Decision-
Making 

*significant at p < .05 
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In summary, multicollinearity between independent variables 

was found in the aggregated data set. However, correlations between 

independent variables in the individual data set did not meet the 

criterion for multicollinearity. Results of theoretical model testing 

were compared for the two data sets to eva 1 uate the effect of mu lt i

col linearity in the aggregated data. In the following section, multiple 

regress i on procedures are descri bed and the resu lts of mode 1 testing 

using aggregated and individual data are presented. 

Multiple Regression Analysis 

Multiple regression analysis was used to test the predicted 

relationships in the theoretical model. Regression coefficients were 

computed for each path in the model. The regression coefficients 

indicate the direction and magnitude of the direct effects of one 

variable on another. Standardized regression coefficients (betas) 

were used in the analysis to allow for comparison across models. 

Standardized coefficients provide comparable scales of measurement 

across variables (Pedhazur, 1982). Coefficients of determination (R2s) 

were used as a measure of explained variance. Adjusted R2s were used 

in the analysis since the adjusted parameter controls for the number 

of independent variables in the equation and sample size (Pedhazur, 

1982). A significance level of p < .10 was set for the regression 

coefficients and coefficients of determination for the aggregated data 

because of small sample size. A significance level of p < .05 was 

used for the regression parameters in the individual data set. 
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Structural equations were constructed to guide the regression 

analysis used for model testing (Figure 7). The left side of each 

structural equation specifies a dependent variable. Independent vari-

ables that have a direct impact on the dependent variable are included 

in the right side of the equation. 

The structural equations together with the staging of the con-

cepts in the theoretical model directed the regression analysis. For 

examp 1 e, both care comp 1 exi ty and expected benefi t cost ratio were 

predicted to have a direct influence on amount of interaction. Thus, 

both variables appear in the structural equation in which amount of 

interaction is the dependent variable. Since the effect of care 

complexity was predicted to precede the effect of expected benefit-

cost ratio on amount of interaction, care complexity was entered into 

the regression analysis of amount of interaction prior to expected 

benefit-cost ratio. Regression parameters were computed for each 

equation. 

Theoreti ca 1 Mode 1. Three s tructura 1 equations were constructed 

for the theoretical model. The equations, as shown in Figure 7, were: 

x2 = B,X, + e (4.1) 

X,) = B,X, + B2X2 + e (4.2) 
.) 

X4 = B,X, + B
2
X

2 
+ e (4.3) 

In the first equation (4.1), the Stage I I concept, expected 

benefit-cost ratio was regressed on the Stage I concept, care complex-

ity. The results for the aggregated data are shown in Figure 8. The 

resu lts for the i ndi vi dua 1 data are presented in Appendi x K, Fi gure 

K-l. 
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STAGE I STAGE II STAGE III 

Care + :;;> Amount of 
Complexlty Interaction (AI) 

(CC) ~ 

Xl 
X3 

I 
e 

Participatory 
~ Oeci s i on-Maki ng 

_1 (POM) 

Expected X4 Benefit-Cost 

\ 
Ratio (EBC) 

X2 

r 
e 

e 

Structural Equations: 

X2 = B1X1 + e 

X3 = B1 Xl + B2X2 + e 

X4 = BlX l + B2X2 + e 

Figure 7. Statistical Model for Theoretical Model Testing 
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Care 
Complexity 

(CC) 
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STAGE II STAGE I II 

Amount of 
B = .24 ...... I ( ) ----------·--~--~~---------77 nteraction AI 

11 R2 = .97 

~ Participatory 
Decision-Making (PDM) 

:co y/~ R2 = .98 
I; • 

<Q <o~ 

I/"" 
Expected '/ 
Benefit-Cost 
Ratio (EBC) 

R2 = .69 

// 

Structural Equations: 

E BC = . 83 CC + e 

AI = .24 CC + .78 EBC + e 

PDM = .15 CC + .86 EBC + e 

B = Standardized Regression Coefficient 

Fi gure 8. Theoretical 
Interaction 
Data (N=18) 

Mode 1: Nurse Pract it i oner Judgments About 
and Participatory Decision-Making, Aggregated 
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In the aggregated data, care complexity had a large positive 

influence on expected benefit-cost ratio (B=.83). Care complexity 

explained 69% of the variance in expected benefit-cost ratio. The 

relationship between care complexity and expected benefit-cost ratio 

was moderately positive in the individual data (B=.59) and the am(junt 

of explained variance was 34%. Differences in the estimates between 

the aggregated and i ndi vi dua 1 data were due, in part, to the greater 

amount of measurement error in the individual data. 

In the second equation (4.2), the Stage III concept, amount 

of interaction, was regressed on care comp 1 exi ty and expected benefit

cost ratio. Care complexity had a small to moderately positive influ

ence on amount of interaction (B=.24) while expected benefit-cost ratio 

had a strong positive influence (B=.78). Together, care complexity 

and expected benefit-cost ratio explained 97% of the variance in amount 

of interaction. The calculation of regression parameters for this 

equation was influenced by the high degree of multicollinearity between 

care complexity and expected benefit-cost ratio. Expected benefit

cost ratio was found to have approximately three times the effect on 

amount of interaction as care complexity despite its marginally higher 

zero-order correlation with amount of interaction (Table 12). In 

regression analyses involving multicollinear independent variables, 

a seemingly disproportionate amount of influence may be attributed 

to the independent variable with the higher correlation with the depen

dent variable (Pedhazur, 1982). Since multicollinearity between care 

complexity and expected benefit-cost ratio was not found in the indivi

dual data, the results of the individual data were used for comparison. 
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In the individual data, care complexity had a small to moderate 

positive influence on amount of interaction (B=.18) while expected 

benefit-cost ratio, again. had a strong positive influence (B=.75). 

Together, care complexity and expected benefit-cost ratio explained 

75% of the variance in amount of interaction. While the regression 

parameters are lower in the i ndi vi dua 1 data than in the aggregated 

data, the similarity in the overall pattern of findings between the 

two data sets increased the confidence in the results of the aggregated 

data in spite of the multicollinearity. 

The Stage III concept, participatory deCision-making, was 

regressed on the care complexity and expected benefit-cost ratio in 

the third equation (4.3). In the aggregated data, care complexity 

had a weak positive influence on participatory decision-making (B=.15) 

while expected benefit-cost ratio had a strong positive influence 

(B=.86). Together, care complexity and expected benefit-cost ratio 

explained 98% of the variance in participatory decision-making. Analysis 

of the third equation also was affected by the high intercorrelation 

between care complexity and expected benefit-cost ratio. Although 

both variables were strongly correlated with the dependent variable, 

participatory decision-making, greater influence was attributed to 

expected benefit-cost ratio which had the higher zero order correlation 

with participatory decision-making. Individual data were used for 

comparison. 

In the individual data, care complexity had a weak positive 

influence on participatory decision-making (B=.20) while expected 

benefit-cost ratio had a strong positive influence (B=.73). Together, 
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care complexity and expected benefit-cost ratio explained 75% of the 

variance in participatory decision-making. As in the analysis of 

Equation 4.2, the pattern of results in the aggregated and individual 

data were similar in spite of the multicollinearity in the aggregated 

data. Although multicollinearity often leads to unstable regression 

est i mates, these fi ndi ngs suggested that the resu 1 ts of model testing 

with the aggregated data cou 1 d be interpreted wi th some confi dence. 

The relative impact of care complexity and expected benefit-cost 

ratio on amount of interaction and participatory decision-making was 

examined by comparing their total effects on the two dependent vari

ab 1 es. The tota 1 effect of an independent va ri ab 1 e on a dependent 

variable is the sum of its direct and indirect effects. Pedhazur (1982) 

descri bes the tot a 1 effect as the expected change in the dependent 

variable that is associated with a unit change in the independent vari

able. 

In the aggregated data, care complexity had a total effect of 

.89 on amount of interaction while expected benefit-cost ratio had 

a total effect of .78 on amount of interaction (Table 13). Comparison 

of the total effects indicates that care complexity had a greater impact 

on amount of interaction than expected benefit-cost ratio. The total 

effects of care complexity and expected benefit-cost ratio on participa

tory decision-making were equal at .86 (Table 14). Care complexity 

and expected benefit-cost ratio had an equal impact on participatory 

decision-making. 

Summary of Theoretical Model Testing. Each of the predi cted 

relationships in the theoretical model was supported in the regression 
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Table 13. Effects of Care Complexity and Expected Benefit-Cost Ratio 
on Amount of Interaction Using Aggregated Data CN=18) 

Concept 

Care Complexity 

Expected 
Benefit-Cost 
Ratio 

Effect on Amount of Interaction 

Direct Effect Indirect Effect Total Effect 

.24 .65 .89 

.78 .78 
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Table 14. Effect of Care Complexity and Expected Benefit-Cost Ratio 
on Participatory Decision-Making With Aggregated Data (N=18) 

Effect on Participatory Decisior.-Making 

Concept Direct Effect Indirect Effect Total Effect 

Care Complexity 

Expected 
Benefit-Cost 
Ratio 

. 15 

.86 

. 71 .86 

.86 
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ana 1 ys is. However, the regress i on parameters in the aggregated data 

may have been i nfl uenced by mu lt i co lli nearity between the independent 

variables. Since multicollinearity was not found in the individual 

data, results of model testing were compared for both data sets. The 

similar pattern of results for the aggregated and individual data indi

cated that the regression analysis of the primary data set, the 

aggregated data, could be interpreted. 

In terms of the specific aims of the study, the regression analy

sis demonstrated: 

1. Care complexity did have a direct positive influence on 

expected benefit-cost ratio, a direct positive influence 

on amount of interaction and participatory decision-making 

and an indirect positive impact on amount of interaction 

and participatory decision-making when mediated by expected 

benefit-cost ratio. 

2. Expected benefit-cost ratio did have a direct positive 

impact on amount of interaction and participatory decision

maki ng. 

Care complexity had both a direct and indirect influence on 

nurse practitioners' judgments about interaction and participatory 

decision-making. Greater care complexity directly led to greater 

likelihood of interaction between nurse practitioner and physician 

and more participatory decision-making. Greater complexity also resulted 

in a higher benefit-cost ratio for physician involvement which, in 

turn, led to more interaction and participatory decision-making. 
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Construct va 1 idi ty of the magni tude estimati on instrument was 

estimated through predictive modeling. Construct validity was supported 

when the di rect i on and magni tude of the re 1 at i onshi ps between concepts 

were as predicted in the theoretical model. For both the aggregated 

and individual data, each of the relationships between concepts was 

found to be statistically significant and in the direction predicted 

by the theoret i ca 1 mode 1. Thus, initial construct validity was 

established for each of the four scales of the magnitude estimation 

instrument. 

Residual Analysis 

Accurate interpretation of the results of model testing rely 

on satisfying the assumptions underlying the use of causal modeling 

and regression analysis. Violations of these assumptions may lead 

to misspecifications in the theoretical model and biased estimation 

of regression parameters (Pedhazur, 1982). Residual analysis was 

conducted to identify violations of the assumptions of causal modeling 

and regression analysis. 

Causa 1 Mode li ng Assumptions. The assumpt ions underl yi ng causa 1 

modeling include: 1) all major variables influencing the dependent 

variable are in the model; 2) functional relationships between concepts 

are correctly specified; and 3) residuals or error terms from one 

equation are not correlated with residuals from any other equation 

in the model (Asher, 1983; Ferketich & Verran, 1984). 
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These assumptions are concet"ned with correct specifi cat i on of 

the theoretical model. Errors in model specification create substantial 

problems for the interpretation of causal models. The specification 

errors addressed in these assumptions include omission of major vari

ables, incorrect specification of the functional relationship between 

variables and inclusion of redundant variables in the model. 

The first assumption was addressed by examining the coefficients 

of determi nat ion (R2s) for each of the equations. Three percent of 

the variance in amount of interaction and 2% of the variance in parti

cipatory decision-making were left unexplained. While the amount of 

unexplained variance for both dependent variables was small, these 

results indicated that one or more variables contributing to the expla

nation of amount of interaction and participatory decision-making was 

omi tted from the mode 1. Thi rty one percent of the vari ance in expected 

benefi t-cost ratio was 1 eft unexp 1 a i ned suggesting moderate specifi ca

tion error due to missing variables preceding expected benefit-cost 

ratio in the model. 

The second assumption of causal modeling is concerned with 

correct specification of the functional relationship between concepts. 

In magnitude estimation scaling, the relationship between concepts 

is assumed to exponent i a 1 or best descri bed by a power function. The 

assumpt i on of a power function was eva 1 uated by compari ng regress i on 

parameters from logged or un logged data sets. Coeffi ci ents of deter

mination should have been greater in the logged data if a power function 

more accurately described the relationship among variables than a linear 

function. 
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The coefficients of determination (R2s) for amount of interaction 

and participatory decision-making were higher in the logged than raw 

data (Table L-1). The R2 for expected benefit-cost ratio was higher 

in the raw data. The results of the compari sons of coeffi ci ents of 

determination between logged and unlogged individual data were similar 

to the results for the aggregated data (Table L-2). 

These results suggest the majority of relationships among 

variables were specified by a power function. However, the relationship 

i nvo 1 vi ng expected benefi t-cost ratio may have been better speci fi ed 

by ali near model. Further investigation would be required before 

any conclusions about appropriate functional relationships could be 

reached. 

The third assumption about uncorrelated resid'Jals was evaluated 

by examining the data for multicollinearity. The independent variables 

were high 1 y correlated wi th each other in the aggregated data set. 

Since multicollinearity was not found in the individual data, results 

of model testing were compared for both data sets. The similar pattern 

of results for the aggregated and individual data indicated that the 

analysis of the aggregated data could be interpreted. 

In summary, the model was closely specified for the two dependent 

variables, amount of interaction and participatory decision-making. 

A moderate proportion of the variance in expected benefit-cost ratio 

was left unexplained. The majority of relationships in the model were 

specified better by the predicted power function than a linear function. 

Multicollinearity presents a problem for the interpretation of the 

aggregated data. This problem was addressed in an earlier section. 
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Statistical Assumptions of Multiple Regression. The assumptions 

underlYing regression analysis include: 1) the mean of the residuals 

or error terms is zero; 2) the residuals are normally distributed; 

3) the variance of the residuals is equal to all points of the predicted 

dependent variable (homoscedasticity); 4) the independent variables 

have a fixed distribution; 5) the residuals are not autocorrelated; 

and 6) the independent variables are measured without error (Asher, 

1983; Pedhazur, 1982; Verran & Ferketich, 1987). 

The first four assumptions, zero mean, normal distribution, 

homoscedast i city and fi xed di stri but i on of independent vari ab 1 es were 

assessed through graphic residual analysis. Graphi c techni ques used 

for testing the normality assumption included histograms and normal 

probability plots. Homoscedasticity was evaluated by plotting residuals 

versus the predi cted dependent vari ab 1 e for each equation. Variance 

of residuals was considered equal when there was a random scatter around 

the zero line of the residuals (Verran & Ferketich, 1987). The assump

tion of fixed independent variables was examined by plotting the 

residual for each equation against the values of the independent vari

ables in the equation. A fixed distribution was indicated by a band 

of res i dua 1 s equa 11 y spaced around the zero res i dua 1 1 i ne (Verran & 

Ferketich, 1984). The fifth assumption that the residuals were not 

autocorrelated was not examined. Demographic variables could not be 

plotted against the residuals of the magnitude estimation data due 

to the differences in the units of analysis. The sixth assumption 

of no measurement error in the independent variables was evaluated 

on the basis of the reliability estimates for the magnitude estimation 
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scales. The reliability estimates were used to calculate unattenuated 

correlation coefficients between concepts in the model. 

Tests of the fi rst four assumptions are presented separately 

for each structural equation. Results are presented for both aggregated 

and individual data. Estimates of measurement error follows the discus

sion of the results of graphic residual analysis. 

Analysis of Equation 4.1. In equation 4.1, expected benefit-

cost ratio was regressed on care complexity. In the aggregated data, 

the mean of the residuals was zero. The distributional characteristics 

of a sma 11 number of cases were di ffi cu 1t to assess. However, the 

distribution of the residuals appeared to be symmetrical and to approxi

mate a normal curve in the histogram (Figure M-1) and normal probability 

plot (Figure M-2). The scatterplot of residuals versus predicted 

benefit-cost ratio showed a funnel shape distribution (Figure M-3), 

a common pattern of deviation from homoscedasticity. Thi s pattern 

indicated that the variance of residuals was greater at the lower values 

of predicted expected benefit-cost ratio than at the higher values. 

The assumption of fixed independent variable was tested by plotting 

the values for care complexity against the residuals (Figure M-4). 

The funne 1 shaped pattern i ndi cated that the va ri ance of the res i dua 1 s 

was greater at lower values of care complexity than at higher values. 

The di stri but ions of the res i dua 1 sin the 1 atter two scatterp lots may 

have resulted from the limited number of data points in the aggregated 

data and were not necessarily indicative of assumption violations. 

In the individual data, the mean of the residuals was zero. 

The histogram showed an asymmetrical distribution of residuals with 
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a positive skew and several peaks (Figure M-5). This pattern, which 

is typical of magnitude estimation data, also was demonstrated in the 

normal probability plot (Figure M-6). The scatterplot of residuals 

versus predi cted expected benefi t-cost ratio showed a departure from 

homoscedasticity (Figure M-7). Residuals were positive at lower values 

of expected benefit-cost ratio and negative at higher values indicating 

a linear dependence between residuals and predicted benefit-cost ratio. 

The scatterplot of care complexity against the residuals indicated 

slightly less variance in the residuals at higher values of care com

plexity (Figure M-8). The assumption of fixed independent variables 

was not violated. 

In summary, graphic residual analysis of equation 4.1 indicated 

that the assumptions of homoscedasticity and fixed independent variable 

may have been vi 01 ated in the aggregated data. However, these resu lts 

were probably more a reflection of small sample size than the violation 

of statistical assumptions. The assumptions of normal distribution 

and homoscedasticity had been violated in the individual data. There 

was linear dependence between the residuals and predicted expected 

benefi t-cos t ratio. The pattern of 1 i near dependence suggested that 

equat ion 4. 1 may have over-estimated predi ct ions for expected benefit

cost ratio at lower va 1 ues of observed benefi t-cost ratio and under

estimated predictions at higher values. 

Analysis of Equation 4.2. In equation 4.2, amount of interaction 

was regressed on care comp 1 exi ty and expected benefit-cost ratio. In 

the aggregated data, the mean of the residuals was zero. The distri

bution approximated a normal curve as shown in the histogram (Figure 
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M-9) and normal probability plot (Figure M-10). Excluding one outlier, 

the residuals were scattered fairly equally along the range of predicted 

amount of interaction, an indication of homoscedasticity (Figure 

M-ll). The scatterplots of residuals versus care complexity (Figure 

M-12) and expected benefit-cost ratio (Figure M-13) showed a fairly 

even spread of residuals around the zero line. These results indicated 

that the assumpti on of fi xed independent vari ab 1 es had been met for 

the equation. 

In the individual data, the mean of the residuals was zero. 

The distribution of the residuals was fairly symmetrical with sharp 

peaks and long tails (Figure M-14 and Figure M-1S). The scatterplot 

of the residuals against predicted amount of interaction indicated 

linear dependence between residuals and predicted amount of interaction 

(Figure M-16). The scatterplot of residuals versus care complexity 

showed a fairly even spread around the' zero line (Figure M-l7). The 

scatterplot of residuals versus expected benefit-cost ratio showed 

a problem with linear dependence indicating that expected benefit-cost 

ratio was responsible for the assumption violation in the individual 

data (Figure M-18). 

In summary, each of the assumptions of zero mean, normal distri

bution, homoscedasticity and fixed independent variables was met in 

the aggregated data. Graphic residual analysis indicated a problem 

with linear dependence between residuals and predicted amount of inter

action in the individual data caused by expected benefit-cost ratio. 

The results suggested that predictions for amount of interaction may 
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have been bi ased at low and high va 1 ues of observed amount of i nter

action. 

Analysis of Equation 4.3. In equation 4.3, participatory 

decision-making was regressed on care complexity and expected benefit

cost ratio. In the aggregated data, the mean of the residuals was 

zero. The distribution of the residuals was symmetrical as shown in 

the histogram (Figure M-19) and normal probability plot (Figure M-ZO). 

The spread of the residuals around the zero residual line was fairly 

even indicating homoscedasticity (Figure M-21). Scatterplots of the 

residuals against care complexity (Figure M-22) and expected benefit

cost ratio (Figure M-Z3) showed equal variance around the zero residual 

line indicating that the assumption of fixed independent variables 

had been met. 

In the individual data, the mean of the residuals was zero. 

The histogram (Figure M-Z4) and normal probability plot (Figure M-25) 

showed a slight positive skew with outliers at both tails of the distri-

bution of residuals. The scatterp 1 ot of res i dua 1 s versus predi cted 

participatory decision-making indicated linear dependence between resi

duals and predicted participatory decision-making (Figure M-26). In 

the scatterplot of the residuals versus care complexity, there was 

slightly greater variance in the residuals at lower values of care 

complexity than at higher values (Figure M-27). The scatterplot of 

residuals versus expected benefit-cost ratio showed a problem with 

linear dependence indicating that expected benefit-cost ratio was 

responsible for the assumption violation (Figure M-28). 
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I n summary, a 11 of the assumptions were met for equation 4.3 

with the aggregated data. There was a slight violation of normal 

distribution in the individual data. In addition, the pattern of linear 

dependence between residuals and predicted participatory decision-making 

indicated that predictions for participatory decision-making may have 

been biased at low and high values for observed participatory decision

mak i ng. 

Measurement Error. The sixth and final assumption of regression 

ana 1 ys is is that the independent vari ab 1 es are measured without error. 

Measurement error was evaluated on the basis of reliability estimates 

for the magnitude estimation scales. The reliability estimates presen

ted in Chapter III indicated that measurement error was present. Since 

the scales met the criteria for reliability, it was likely that there 

had been minimal violation of the assumption. Further assessment of 

measurement error was conducted to support this conclusion. 

One of the resu 1 ts of measurement error is the attenuation or 

reduction of zero-order correlation coefficients between variables 

(Pedhazur, 1982). The Spearman correction formula for attenuation 

estimates what the correlations between variables would have been if 

the variables had been measured without error (Murdaugh, 1981; Nunnally, 

1978). The stabi 1 i ty estimates for the magnitude est i mat ion sca 1 es 

were used to ca 1 cu 1 ate unattenuated corre 1 at ion coeffi ci ents between 

vari ab 1 es in the model. The unattenuated coeffi ci ents are presented 

in Table M-1 for the aggregated data and in Table M-2 for the individual 

data. 
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Unattenuated correlations in the aggregated data ranged from 

r = .879 to r = 1.035 and from r = .809 to r = 1.098 in the individual 

data. As may be noted, use of the Spearman correction formu 1 a may 

result in unattenuated correlations greater than 1.00. The differences 

between the attenuated and unattenuated coeffi ci ents ranged from .03-

to .07 in the aggregated data and fl~om .20 to .24 in the individual 

data. Differences between attenuated and unattenuated correlations 

were substantially greater in the individual data than in the aggregated 

data due to the lower reliability estimates in the individual data 

set. Corrections for attenuation in the aggregated data resulted in 

minimal changes in the zero-order correlation coefficients. This was 

expected since the test-retest coeffi ci ents for the aggregated data 

were well above the recommended criterion for stability. These results 

supported the earlier conclusion of minimal measurement error in the 

aggregated data and indicated that measurement error should not play 

a major role in the interpretation of the results of model testing. 

Summary of Residual Analysis 
and Testing of Assumptions 

Graphic residual analysis indicated that the assumption of homo-

scedast i ci ty may have been vi 01 ated in equation 4.1 for the aggregated 

data although the findings were probably due to small sample size. 

Each of the other assumptions were met in the aggregated data. In 

the individual data, the assumption of independence between residuals 

and predicted dependent variable were violated in each equation. Viola-

tion of this assumption may result in biased predictions. Results 

of graphic residual analysis indicated that expected benefit-cost ratio 
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was responsible for the violation. The effects of expected 

benefit-cost ratio on amount of interaction and participatory decision

making should be interpreted with caution in the individual data. 

Although it is likely that the large number of zeros in the distribution 

of expected benefi t-cost ratio was the source of the problem, further 

analysis of the distributional characteristics of expected benefit

cost ratio would be needed to explain its effect on the regression 

parameters in the i ndi vi dua 1 data. Exami nat i on of the unattenuated 

corre 1 at ion coeffi ci ents i ndi cated that measurement error di d not have 

a substantial effect on the correlation coefficients in the aggregated 

data. 

Practice Rules 

Pract ice ru 1 es were defi ned as norms that speci fy how benefits 

and costs should be distributed between nurse practitioners and physi

cians. It was hypothesized that practice rules acted as a conditional 

variable and influenced the relationships in the theoretical model 

under 1 yi ng the study. The Practice Ru 1 es I nstrument was constructed 

to measure three norms, cooperation, reci proci ty and rat i ona li ty. Sub

jects were asked to select one normative statement that was most 

characteristic of their working relationship with an identified physi

cian. The instrument did not achieve the established criterion for 

stability which precluded its analysis as a conditional variable. 

However, the nurse pract it i oners I comments about the instrument were 

quite informative. 
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A majority of the nurse practitioners selected cooperation on 

both administrations of the instrument as the dominant practice rule 

in their working relationship with the identiied physician. Twenty

ei ght (73. 7%) of the subjects se 1 ected the cooperation statement on 

the fi rst admi ni strati on of the instrument (Tab 1 e N-l) and 26 (68.4%) 

selected cooperation on the second administration (Table N-2). 

Items on the Practice Rules Instrument often elicited extensive 

spontaneous descriptions of the nurse practitioner's practice relation

ship with the identified physician. The subjects talked about numerous 

aspects of their working relationships including their satisfaction 

with the relationships, the importance of mutual trust and competence 

and problems that arise when mutual expectations are neither acknow

ledged nor met. Comparisons of the identified physician to other 

physicians in the setting or in the nurse practitioner's practice 

experience were common. 

The nurse practitioners often found it difficult to limit their 

selection of statements on the Practice Rules Instrument to one charac-

teristic statement. Many suggested that each of the items on the 

instrument described their practice relationship to some extent. General 

reactions to the rationality statements were particularly interesting. 

The two statements often elicited smiles, stories in which physician 

support or backup was not offered, or comments 1 i ke "Boy, i sn I t that 

the truth! ". However, fewer than 20% of the subjects selected rat i on

ality on either administration of the instrument. Only one subject 

selected a rationality statement on both administrations of the Practice 

Rules Instrument (Chapter III, Table 6). This individual offered the 
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following description of her practice 'relationship, "I'm expected to 

do much more than my share. I have to watch out for myself - no one 

else will." 

I n summary, the majority of nurse pract it i oners characteri zed 

their working relationship with the identified physician as positive. 

Spontaneous comments eli ci ted duri ng the admi ni strat i on of the i nstru

ment indicated that several norms might be operative in varying degrees. 

Summary 

The major purpose of the study was to exami ne the i nfl uence 

of nurse pract it i oners ' perceptions of care comp 1 ex i ty and expected 

benefit-cost ratio on amount of interaction and participatory decision

making between nurse practitioners and physicians. The results of 

the data analysis were presented in this chapter. 

The chapter included a description of the sample used for model 

testing. Results of model testing were described for both aggregated 

and individual data. Tests for the violation of the assumptions under

lying causal modeling and regression analysis were presented. Finally, 

qualitative responses to the Practice Rules Instrument were summarized. 



CHAPTER V 

INTERPRETATION, IMPLICATIONS, RECOMMENDATIONS 

This chapter includes the interpretation of the findings, limita-

tions, conceptual and methodological issues and implications for theory 

cons truct i on and nurs i ng practice. Recommendat ions for fu rther study 

are addressed. 

Interpretation of the 
Findings and Limitations 

The major purpose of the study was to exami ne the i nfl uence 

of nurse practitioner perceptions of care complexity and expected 

benefit-cost ratio on two structures, amount of interaction and partici-

patory decision-making. To achieve this purpose, a theoretical model 

was constructed, operat i ona 1 i zed and tested. Thi s section addresses 

what has been learned in the study and the factors that may have influ-

enced the results. 

Theoretical Model Testing 

Each of the pred i cted re 1 at i onsh ips in the theoret i ca 1 model 

was supported in model testing. In terms of the specific aims of the 

study, the test of the theoretical model demonstrated: 

1. Care complexity did have a positive influence on expected 

benefit-cost ratio (B = .83, R2 = .69), a direct positive 

influence on amount of interaction (B = .24) and participa-

tory decision-making (B = .15), and an indirect positive 
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impact on amount of interaction and participatory decision

mdk i ng when medi ated by expected benefit-cost ratio. The 

standa rdi zed regress ion coeffi ci ents for the i ndi rect path 

from care complexity to amount of interaction were 

B = .83 between care comp 1 exi ty and expected benefit-cost 

rat i 0 and B = . 78 between expected benefit- cost ratio and 

amount of interaction. The standardized regression coef

ficients for the indirect path between care complexity 

and participatory decision-making were B = .83 between 

care comp 1 exi ty and expected benefit-cost ratio and 

B = .86 between expected benefit-cost ratio and participa

tory decision-making. 

2. Expected benefit-cost ratio did have a direct positive 

impact on amount of interaction (B = .78) and participatory 

decision-making (B = .86). 

The amount of variance explained by care complexity and expected 

benefit-cost ratio in amount of interaction was 97% and 98% in partici

patory decision-making. 

Care complexity had both a direct and indirect influence on 

nurse practitioners' judgments about interaction and participatory 

decision-making. Greater care complexity directly led to greater 

likelihood of interaction between nurse practitioner and physician 

and more participatory decision-making. Greater complexity also 

resulted in a higher benefit-cost ratio for physician involvement which, 

in turn, led to more interaction and participatory decision-making. 
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Predictions derived from both technology theory and social 

exchange theory were supported. As predicted by technology theory, 

care complexity did have a direct impact on the two care structures, 

amount of interaction and participatory decision-making. Care complexity 

also influenced amount of interaction and participatory decision-making 

through an indirect path mediated by expected benefit-cost ratio as 

predi cted by soci a 1 exchange theory. Compari son of the di rect and 

indirect effects of complexity on amount of interaction and partici

patory deci s i on-maki ng i ndi cated that the i ndi rect path predi cted by 

social exchange theory contributed more to the explanation of the two 

care structures than the di rect path predi cted by techno logy theory. 

The results of model testing suggested that nurse practitioner 

decisions about amount of interaction and participatory decision-making 

with physicians were influenced by the technological requirements of 

primary care and the dynamics of social exchange with physician consul

tants. Judgments about interaction and part i ci patory deci s i on-mak i ng 

incorporated assessment of the patient's current care needs and expecta

t ions of the outcomes of interaction based on past experi ence wi th 

a specific physician. 

Factors Influencing Model Testing 

Several factors may have influenced the results of model testing 

and provide alternative explanations for the findings. The factors 

that wi 11 be addressed inc 1 ude: 1) conceptua 1 and methodo 1 ogi ca 1 issues 

cons i dered integra 1 to the i nterpretat i on of the resu lts of model tes

ting; 2) characteristics of the sample; and 3) the research context. 
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Key conceptual and methodological issues. The major issues 

considered integral to the interpretation of the results of model 

testing include: 1) the performance of the concept, expected benefit

cost ratio; 2) the general level of abstraction of the concepts in 

the model; 3) measurement sensitivity; and lastly 4) perceived practice 

relationships. 

The concept, . expected benefi t-cost ratio, was a source of numer

ous problems throughout the study. In the pi lot phase, subjects found 

it difficult to respond to the expected cost component of the expected 

benefit-cost ratio. As a result, modifications were made in the concep

tual and operational definitions of the concept. 

In the study, expected benefit-cost ratio was responsible for 

the ·violation of key assumptions of causal modeling and regression 

analysis. In the evaluation of functional relationships in the model, 

the coeffi ci ent of determi nat i on for expected benefi t-cost ratio was 

higher in the unlogged data than in the logged data. This finding 

suggested that the relationship between complexity and expected benefit

cost ratio was better described by a linear rather than a power 

function, contrary to the prediction of the power law. In addition, 

the resu 1 ts of res i dua 1 ana 1 ys i s i ndi cated that expected benefi t-cost 

ratio was the source of the violation of the assumption of independence 

between residuals and predicted dependent variables in the individual 

data. 

There may be severa 1 conceptua 1 and methodo 1 ogi ca 1 exp 1 anati ons 

for the performance of expected benefi t-cost ratio wi thi n the mode 1. 

It is possible that the concept was too abstract for the subjects or 
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that the judgment task was too difficult. Comments from subjects in 

the pi lot phase suggested that there may have been numerous i nterpre

tations of the cost component of the definition. It may have been 

too di ffi cu 1 t for the subjects to formu 1 ate a clear pi cture of the 

concept. The judgment task required the integration of numerous pieces 

of information. The subjects were presented with long and multifaceted 

stimuli and then asked to weigh benefits and costs of interaction in 

relation to each other. It is possible that the numerous zeros in 

the di stri buti on of expected benefi t-cost ratio refl ect an i nabi 1 i ty 

to respond to the judgment task rather than the true absence of the 

concept. 

The narrow definition of expected benefit-cost ratio may provide 

an alternative explanation for the findings. In this study, subjects 

were asked to consider only the benefits and costs to the patient. 

Thei r responses to expected benefi t-cost rati 0 may have incorporated 

other benefits and costs of interaction. Previous qualitative research 

wi th nurse pract it i oners had i ndi cated interaction entail ed numerous 

benefits and costs to the nurse practitioner (Lamb, 1985). 

Although subjects were reminded to focus on benefits to the 

patient, their comments suggested that they also were considering the 

benefits and costs to themselves. One subject stated: "I really love 

working with (X), but he takes so long. You tell him about a sore 

finger and he'll think of all the possibilities. An hour later, you've 

still got someone with a sore finger and now you're way behind." Other 

costs that were mentioned included feelings of incompetence and inade

quacy. Disagreeing with a physician in front of a patient made one 
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subject "feel like a jerk". Several benefits were identified including 

learning about new topics and greater confidence and security with 

clinical decisions. Incorporation of the benefits and costs to self 

in the estimation of benefit-cost ratio may have influenced the 

findings. Further work would be needed to identify the contribution 

of di fferent benefi ts and costs to judgments about interaction and 

participatory decision-making. 

A second factor that may have i nfl uenced the results of model 

testing was the level of abstraction of the operational definitions. 

This issue was addressed in the previous discussion of expected benefit

cost ratio and may be generalized to each of the concepts in the model. 

Multicollinearity and high coefficients of determination (R2) found 

in the study may have been a refl ecti on of concepts that were ei ther 

too abstract or too di ffi cu lt for the subjects to di fferent i ate from 

one another. Subjects commented that they rarely examined their 

decision-making process about amount of interaction and participatory 

decision-making with physicians. They believed that they did consider 

care complexity and expected benefit-cost ratio in their decisions, 

but not with the degree of specificity required in this study. Antece

dents of decisions often merged with the actual decision. Thus, it 

was not unusual to hear comments during data collection indicating 

that subjects thought thei r judgments about benefi t-cost and amount 

of interaction were redundant. Subjects expressed: "I wouldn't get 

him involved if I didn't think it would be beneficial to the patient." 

Qualitative research findings on decision-making of expert nurses 

suggest that expert practitioners often are unable to make their 
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decision processes explicit (Benner, 1984; Brykczynski, 1985). The 

stages of decision-making and cues to clinical judgment tend to be 

integrated. The component parts often are indistinguishable. In this 

study, subjects may have been responding to each concept in the context 

of an integrated decision-making process despite the instructions to 

consider each concept separately. 

The thi rd major issue that may have i nfl uenced the resu 1 ts of 

model testing was that of measurement sensitivity. 

distribution of responses indicated that subjects 

Patterns in the 

may have limited 

their response options. Subjects wete trained to give proportional 

responses to the stimuli. The results of cross modality matching indi

cated that subjects had made their judgments in proportion to the 

standard stimulus as required for ratio level measurement. However, 

it was noted that subjects often limited their response options to 

some multiple of the standard despite numerous reminders that they 

cou 1 d choose any number. The di stri buti ons of each of the concepts 

had gaps between commonly selected values. The effect of this tendency 

to li mit response options is reduced measurement sens it i vity (Stevens, 

1966) . 

The perceived practice relationship with the identified physician 

also was considered an important factor in the interpretation of 

findings. Qualitative data collected during the study indicated that 

the majority of the subjects perceived their working relationships 

with the identified physician as positive. They clearly enjoyed working 

in these relationships and felt comfortable in interactions with the 



142 

identified physician. The presence of positive practice relationships 

may have i nfl uenced the nurse pract it i oners' ana 1 ys is of the benefit

cost ratio in predictable ways. Benefits of physician involvement 

may have remained responsive to the clinical situation. However, 

variability in the assessment of costs may have been constrained or 

minimized. Positive working relationships may have been associated 

with fewer costs. 

Perceptions of a positive practice relationship may have permit

ted judgments that were sensitive to the benefits of interaction but 

comparatively insensitive to fluctuations in cost. Thus, cost may 

have been unavailable to influence the results of model testing. 

Relationships in the model may have been supported only under the 

condition of stabilized cost. Comments made by several of the subjects 

indicated that their judgments about benefit-cost ratio, amount of 

interaction and participatory decision-making would have changed sub

stantially if they had selected another identified physician. Typically, 

the subject's working relationship with the alternative physician was 

not perceived to be as positive as the relationship with the identified 

physician. The costs of involving the alternative physician appeared 

to be apparent to the subject and substantial. Changes in predicted 

behavior with the alternative physician consistently were in the direc

tion of less interaction and less participatory decision-making than 

with the identified physician for the same clinical situations. These 

comments provide some indication that the explanatory power of the 

model may be greatest under conditions of a positive working relation

ship and, possibly, stabilized costs of interaction. 
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The relationship between a positive working relationship as 

described by the subjects and the concepts of cooperation and recipro

city as indexed in the Practice Rules Instrument remains uncertain. 

Whil e subjects often used the adjective "cooperat i veil to descri be thei r 

practices, the lack of stability in the Practice Rules Instrument 

precludes drawing any conclusions about the relationship between their 

descriptions and the conceptual definitions used in the study. 

Four major factors were identified that may have had an immediate 

and important i nfl uence on the i nterpretat i on of the resu lts. Each 

of these factors was addressed. Additional factors that may have 

i nfl uenced the fi ndi ngs inc 1 udi ng characteri st i cs of the samp 1 e and 

the research context are discussed in the following sections. 

Characteristics of the Sample. Sampling criteria were imposed 

to control for extraneous variables in the study and to increase sample 

homogeneity. Other characteristics of the sample that were not control

led may have influence the subjects' responses and, therefore, the 

results of model testing. 

Guidelines for Nurse Practitioner Practice. Judgments about 

amount of interaction and participatory decision-making between nurse 

practitioners and physicians may be influenced by formal and informal 

regu 1 at ions for nurse pract it i oner practice. The presence of speci fi c 

guidelines for interaction might constrain decision-making. In the 

United States, each state is responsible for developing legislation 

to provide for the expanded practice of nursing in that state (LeBar, 

1983; Trandel-Korenchuk & Trandel-Korenchuk, 1978). In some states, 

this legislation includes specific requirements for collaboration 
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and supervision between nurse practitioners and physicians (Siefel 

& Tagliaferro, 1983). 

In this study, 26 (68%) of the subjects practiced in a state 

in which the standards for extended nursing practice are established 

by the State Board of Nursing. State regulations require that adult 

and family nurse practitioners work in collaboration with and under 

the direction of a licensed physician (Arizona State Board of Nursing, 

1982). Written guidelines and standardized protocols for collaboration 

and supervision are not required. The state regulations for collabora

tion and supervision are fairly broad and their interpretation may 

vary among practices. 

Additional guidelines for nurse practitioner practice may be 

established in individual settings. Twenty (52.6%) of the subjects 

worked in settings in which there were no additional guidelines for 

nurse practitioner practice. Ten (26.3%) worked in settings in which 

clinical protocols were used. The degree of formalization of the 

protocols varied. Several of the subjects indicated that the protocols 

in thei r settings had been developed by the nurse pract it i oners in 

the setting to insure physician backup for specific patient problems. 

These protoco 1 s were vi ewed as a means of protection for the nurse 

practitioners rather than as a method for constraining their practice 

decisions. 

I n summary, the majori ty of subjects in thi s study were not 

working under rigid prescriptions for the amount and type of inter

actions with physicians. It may be concluded that their decisions 

about interaction and participatory decision-making were not constrained 
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by external regulations and were, for the most part, guided by clinical 

judgment. 

Practice Setting. Type of practice setting has been found to 

influence nurse practitioner functions and practice patterns (Moscovice, 

1978; Mendenha 11, et a 1., 1980; Wi 11 i ams, 1979). Bueh 1 er (1982) found 

distinctly different patterns of interaction between nurse practitioners 

and physicians in private practice and group practice settings. Group 

practice settings seemed more conducive to the development of collegial 

relationships between nurses and physicians than private practice 

settings. Buehler (1982) attributed the finding of greater collegiality 

to certain characteristics of group practice settings: 1) Group practice 

sett i ngs tended to employ more nurse pract it i oners than pri vate prac

tices; and 2) the majority of physicians in the group practice settings 

were salaried rather than self-employed. 

In this study, 29 (76.3%) of the subjects worked in group prac

tice settings including health maintenance organizations and community 

clinics. Only three subjects worked in private practices. Twenty

four (63%) worked in settings that emp 1 oyed one or more other nurse 

practitioners. Twenty-seven (71%) of the identified physicians were 

salaried. These findings suggest that the group practice setti~gs 

in which the majority of the subjects were employed may have been more 

conducive to the development of collegial relationships between nurse 

practitioners and physicians than alternative settings. 

Gender. All of the subjects in the study were women. Gender 

of the subjects was controlled to increase sample homogeneity. However, 

the gender of the identified physicians was allowed to vary. 
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Thirty-two (84.2%) of the identified physicians were males. Thus, 

the majority of nurse practitioner-identified physician dyads were 

female nurse-male physician pairs. 

There has been considerable discussion of the effect of gender 

issues on nurse practitioner practice (Simmons & Rosenthal, 1981; 

Bueh 1 er, 1982). Interaction dynami cs between nurse pract it i oners and 

physicians may be particularly sensitive to gender effects. Fishman 

(1981) suggests that interaction patterns between individuals often 

reflect gender relationships at a broader social level. The nurse 

practitioners' judgments about interaction and participatory decision

making with physicians may have been influenced by gender differences. 

Consultation Rates. The frequency with which nurse practitioners 

usua 11 y consu 1 t wi th phys i ci ans may i nfl uence thei r judgments about 

interaction and participatory decision-making. In this study, 19 (50%) 

of the subjects consulted with a physician on 10% or less of their 

daily patients. Only two subjects consulted with a physician for more 

than 40% of their patients. In the literature, consultation rates 

reported for nurse practitioners vary from 10% to 30% of nurse-patient 

encounters (LeRoy, 1981; Record, 1981). The consultation rates for 

the subjects in this study were consistent with the rates found for 

national samples of nurse practitioners and should not have biased 

the findings. 

Number of Available Consultants. The majority of subjects in 

this study had several physician consultants available to them during 

their usual working hours. Only five (13.3%) were limited to one physi

cian consultant at any time. Subjects working in group settings where 
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there was one des i gnated phys i ci an consu 1 tant often ci rcumvented the 

consultation schedule by seeking out a nondesignated physician. 

The potentia 1 i nfl uence of the number of ava i 1 ab 1 e consu 1 tants 

on nurse practitioner decisions about interaction and participatory 

deci s i on-maki ng may be exami ned wi thi n the context of soci a 1 exchange 

theory. Each ava i 1 ab 1 e consu ltant represented an a lternat i ve source 

of a needed commodity, i.e., consultation, and was associated with 

a specific benefit-cost ratio. Social exchange theory predicts that 

when presented with alternative sources of reward, individuals wi 11 

select the alternative that offers the greatest benefit in relation 

to cost (Homans, 1974; Cook & Emerson, 1978). It is possible that 

nurse pract it i oners with numerous a lternat i ve sources of consu ltat ion 

were exposed to a greater range of benefi t-cost ratios in phys i ci an 

consu 1 tants than nurse pract it i oners wi th fewer a 1 tern at i ves. Cons i s

tent selection of the identified physician from the upper end of the 

distribution would constrain the predictive accuracy of the model. 

Selection of Identified Physician. The only criteria given 

for the selection of the identified physician were that the subject 

used the physician regularly for consultation and had worked with the 

physician for a minimum of two months. Si nce most of the subjects 

had several physician consultants available to them, their comments 

were examined for additional criteria that may have been used in the 

selection process. 

The reasons offered by the subjects for selecting the identified 

physician centered around positive regard, 

confidence in the physician's expertise. 

mutua 1 respect, trust and 

On subject commented, "1 
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picked (X) because I like working with him. We think alike." Another 

stated, "I admire (X) and trust his opinion". One subject listed several 

reasons for selecting a particular physician: "She keeps up with current 

thinking. She explains things on an equal basis and gives you credit 

for 'equal knowledge. She'll give you options and not just one. You 

want to go to someone 1 i ke her that you can trust." Comments by the 

subjects indicated that selection of the identified physician was biased 

toward the physician that the subject liked and trusted. It is possible 

that the combination of alternative sources of consultation and informal 

selection criteria may have contributed to the pattern of positive 

perceptions of practice relationships discussed in the previous section. 

Exami nati on of the demographi c data and qua 1 itati ve responses 

suggested several factors that may have influenced the findings of 

the study. These factors may speci fy the condi ti ons under whi ch the 

resu lts of model testing may be interpreted. The model may exp 1 a in 

nurse practitioner judgments about interaction and participatory 

decision-making only for those nurse practitioners who: 1) practice 

in states and settings with flexible regulations for collaboration 

and supervision; and 2) have several physician consultants available 

to them. The resu 1 ts cannot be general i zed to other groups of nurse 

practitioners without further study. 

The Research Context. This study, like all scientific endeavors, 

was conducted within diverse personal, interpersonal, social and histor

ical contexts. The research context, while commonly considered a threat 

to the causal interpretation or internal validity of a study (Cook 

& Campbell. 1979), was considered an important descriptive piece of 
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this research. Identification of the central features of the broader 

research envi ronment was cons i dered integral to i nterpretat i on of the 

findings and subsequent replication. 

In discussing personal contexts for research, Oakley (1986) 

writes: "Whatever research is done, the peop 1 e who do it have thei r 

own personal-historical reasons for engaging in that particular research 

at that particular time, and they do it the way that they do it because 

of the people that they are" (p. 209). The investigator in this study 

is an adult nurse practitioner who has participated in the education 

of other r:1Urse practitioners and who holds an ideological commitment 

to the expanded ro 1 e of nurs i ng in pri mary care and to ega 1 itari an 

relationships among health professionals. 

Subjects in the study were aware of the investigator's profes

sional background and often asked questions about her practice 

experi ences. Data co 11 ect ion i ntervi ews were used as an opportunity 

to gather qualitative information about nurse practitioner practice 

relationships with physicians. These data were incorporated in the 

analysis and frequently were used to illustrate major themes in the 

quantitative findings. 

Social and historical context is a particularly important element 

of research on nurse practitioners. Nurse practitioners have been 

in the forefront of social and political change in nursing practice. 

Throughout their brief history, nurse practitioners have faced numerous 

challenges. The period of data collection for this study was no excep

tion. Two important political events occurred during the months of 

instrument development and data co 11 ecti on. Fi rst, the major insurer 
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of nurse practitioners in the United States discontinued malpractice 

coverage for nurse pract it i oners. Numerous meetings were he 1 d among 

nurse practitioners at national, state and local levels to formulate 

alternative strategies. Second, in the state where the majori ty of 

subjects practiced, the authority of nurse practitioners to engage 

in expanded practi ce was cha 11 enged. requi ri ng re-exami nati on of the 

state rules and reulations for expanded nursing practice. This latter 

issue had not been resolved at the time of data analysis. 

In summary, numerous factors that may have influenced the results 

of model testing were identified. The initial discussion focused on 

the immediate issues integral to the interpretation of the findings. 

FollOWing this discussion, characteristics of the sample that may have 

affected the results were addressed. Finally, identification of the 

persona 1, i nterpersona 1 and soci a 1 context for the study estab 1 i shed 

a broader background for the research. Additional conceptual and 

methodological issues related to each concept in the study are addressed 

in the following section. 

Additional Conceptual and 
Methodological Issues 

In this section, conceptual and methodological issues related 

to each concept in the theoretical model are addressed. 

Practice Rules. The Practice Rules Instrument was developed 

to measure three norms in the working relationships between nurse 

practitioners and physicians. There was limited variability in the 

responses and the stability of the instrument was not supported. 
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Several subjects selected different practice rules on the two admini

strations of the instrument. 

There are a number of possible explanations for the lack of 

reliability in the instrument. Reliability is directly related to 

the number of items in an instrument (Nunnally, 1978; Zeller & Carmines, 

1980). Since each practice rule was indexed by only one statement 

in each administration of the instrument, low reliability may have 

been an expected outcome. Low reliability also would have resulted 

if more than one practice rule was operative in the nurse practitioners' 

practice with the identified physician. If two rules were dominant 

in a practice, forced selection of one characteristic rule may have 

placed an overemphasis on the specific wording of anyone statement. 

Overl appi ng content between cooperat i on and reci proci ty may have been 

another reason for the lack of reliability in the instrument. Concept

ually, cooperation and reciprocity are distinct norms. Cooperation 

emphasizes mutual gain while reciprocity is concerned with fairness 

or equity between participants. It is possible that the subjects con

sidered reciprocity as a component of cooperation. 

Care Complexity. The stimuli in the magnitude estimation instru

ment were scaled according to the continuum of care complexity. The 

continuum was generated from an integration of nursing complexity and 

medical complexity. Subjects indicated that the stimuli situations 

were common in their practices. Comments like "I saw a patient just 

like this one yesterday" were typical. Examination of the distribution 

of care complexity indicated that adequate variability had been achie

ved. 
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Two of the findings related to care complexity r~quire further 

discussion: 1) the rank ordering of the situations on care complexity 

more closely approximated the conceptual ordering of medical complexity 

than the conceptual ordering of nursing complexity; and 2) construct 

validity of care complexity was supported in model testing. However, 

results of factor analysis indicated that the scale was multidimen

sional. 

Situations conceptualized as high in medical complexity were 

ranked at the upper end of the complexity continuum, while situations 

conceptualized as high in nursing complexity were dispersed throughout 

the cont i nuum. It is possible that the underlying continuum did not 

accurately represent the range of nursing complexity in primary care. 

However, judgments on nursing complexity were based on agreements among 

expert nurse practitioners. Situations that theoretically indexed 

high nursing complexity contained patient care requirements that are 

emphasized in primary care nursing. There is general agreement in 

the nurse practitioner literature that the domain of primary care 

nursing includes health teaching, health promotion, disease prevention 

and counseling (Bibb, 1982; Davidson & Lauver, 1984). In this study, 

the situations requiring these kinds of interventions in the absence 

of acute or unstable medical problems were judged relatively low in 

complexity. 

The ranking of the situations on the care complexity continuum 

may also reflect the confounding of care complexity with familiarity 

or the frequency with which a particular patient problem is seen in 

the nurse practitioner's practice. Subjects may have disregarded the 
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operational definition of complexity presented to them and instead, 

made thei I'~ judgments on the basi s of the amount of experi ence they 

had had with a particular problem. As a result, common situations 

like patients requesting assistance with lifestyle change may have 

been judged low in comp 1 exi ty even though they requi re a cons i derab 1 e 

amount of knowledge to provide effective care. Complexity also may 

have been confounded with the time requirements for patient care. 

Subjects may have rated situations that required less time to provide 

care lower in complexity than situations requiring more of their time. 

It is also possible, however, that the subjects believed that situations 

requiring primarily health education or counseling required little 

knowledge, skill or experience. 

The results of factor analysis indicated that care complexity 

scale was multidimensional. There was some indication of this in the 

pilot interviews used to develop the stimuli. After subjects provided 

examples of common clinical situations that varied in complexity, they 

were asked to describe key characteristics that made the situations 

more or less complex. Numerous components of complexity were identified 

including their comfort or experience with a problem or situation, 

pat i ent characteri st i cs such as age, number of presenting problems, 

the clarity and acuity of the presenting problem, the extent to which 

multiple diverse pieces of information have to be integrated, and the 

extent and type of family involvement. 

Many of the characteristics of complex patient situations enumer

ated by the subjects in the pilot were considered antecedents to 

complexity in Perrow's (1967) technology model. The subjects had 
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recreated the stage prior to complexity in Perrow's schema. In the 

development of the stimuli for the magnitude estimation instrument, 

no attempt was made to incorporate each component of camp 1 exi ty in 

each stimulus. In addition, each piece of information in the stimuli 

was assumed to have an equal effect on judgment of complexity. Whi le 

each situation did include information about patient age, sex and 

presenting concern, there was a great deal of variability in the remain

ing information. It is possible that the subjects' responses to care 

camp 1 exity refl ected di fferent i a 1 wei ght i ng of severa 1 components of 

complexity. 

Expected Benefit-Cost Ratio. Conceptual and methodological 

issues related to expected benefi t-cost ratio were cons i dered integra 1 

to the interpretation of the results of model testing. These issues 

were discussed in an earlier section of this chapter. 

Amount of Interaction. This scale of the magnitude estimation 

instrument was found to be reliable and valid. Cross modality matching 

supported the achievement of ratio level measurement. 

Responses to thi s instrument may have been i nfl uenced by the 

di screpancy between the conceptua 1 1 abe 1 and operati ana 1 defi niti on. 

The conceptual label, amount of interaction, may have focused attention 

on the quantity of interaction. In contrast, the operational definition 

presented to subjects requested judgments of percei ved 1 i ke 1 i hood of 

involving the identified physician in a clinical situation. The con

ceptual label, likelihood of interaction, is more consistent with the 

operational definition than the label used in this study. The concept 

should be relabeled in future work. 
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Results of the study indicate 

that there is variance in the amount of participatory decision-making 

between nurse practitioners and physicians. The potential for variation 

in participatory styles has received limited attention in health care 

research. 

Responses to part i ci patory deci s i on-mak i ng may have been con

founded with duration of the interaction. A few subjects indicated 

that they considered longer interactions to be more participatory. 

It is possible that shared decision-making may take longer than other 

participatory styles, but these concepts cannot be considered identical. 

Participatory decision-making indexes the amount of shared problem

so 1 vi ng and dec; s i on-maki ng. There is no convi nci ng support for the 

assumption that duration of interaction acts as an indicator of process. 

In summary, the major fi ndi ng of the study was the support for 

each of the predicted relationships in the theoretical model. The 

i ntegrat i on of soci a 1 exchange theory and techno logy theory provi ded 

an effective explanation of the two structures, amount of interaction 

and participatory decision-making. Examination of the assumptions 

of causal modeling, magnitude estimation techniques and regression 

analysis indicated that the results could be interpreted with accuracy. 

The magnitude estimation instrument used to measure the concepts in 

the theoretical model was found to be reliable and valid. Cross modality 

matching supported the achievement of ratio level measurement. Compari

son of aggregated and i ndi vi dua 1 data sets i ndi cated that the resu 1 ts 

of the aggregated data could be interpreted despite multicollinearity 

between independent vari ab 1 es in the mode 1. Each of these fi ndi ngs 
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support the interpretation of the model performing as predicted. Concep

tua 1 and methodo 1 ogi ca 1 issues that may have i nfl uenced thi s 

interpretation were discussed. 

Implications 

The results of this study have several implications for the 

expansion of knowledge of nursing practice and more tentatively, for 

the daily clinical practice of nurse practitioners. 

This study extended the scope of previous knowledge about nurse 

practitioner decision-making about two practice structures, amount 

of interaction and participatory decision-making. The results indicated 

tha t nurse pract it i oner judgments about interaction and part i ci patory 

decision-making were influenced by their assessment of care complexity 

and the expected benefit-cost ratio of involving a specific physician 

in various clinical situations. More broadly, findings suggested that 

nurse practitioner decisions were influenced by the nursing and medical 

technological requirements of patient care and by the dynamics of social 

exchange with physicians. These findings challenge the pervasive 

assumption that interactive decisions of nurse practitioners are based 

solely on patients' medical problems. 

The results of this study provided support for the existence 

of variation in participatory decision-making in nurse practitioner

physician interactions. While the potential for variation in partici

patory style has been recognized for some time in the organizational 

literature, it has not been reported in the nurse practitioner litera

ture. 
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In this study, nurse practitioner judgments about participatory 

decision-making were influenced by care complexity and expected benefit

cost ratio. Documentation of variation in participatory decision

making and identification of its antecedents are necessary precursors 

to subsequent research on selective activation of participatory styles 

and the relationship between participatory decision-making and patient 

outcomes. 

The nurse practitioners' judgments about care complexity in 

this study may have profound implications for practice and policy 

decisions. Care complexity was defined as the amount of knowledge, 

skill and experience required to provide care. Subjects gave relatively 

low complexity scores to situations that theoretically indexed high 

nursing complexity. These wet'e situations requiring primarily health 

education and counseling in the absence of acute or unstable medical 

problems. Several explanations were offered for these findings. One 

possible explanation is a cause for concern: it is possible that the 

subjects believed that situations requiring primari ly health promotion 

or counseling demand little knowledge, skill or experience. This inter

pretat i on of the comp 1 exi ty ratings suggests a systematic deva 1 uat ion 

of nursing's unique contribution to primary care. Carried into the 

health care policy arena, this interpretation could have critical 

implications for reimbursement of nurse practitioner services. 

This study also has implications for understanding the processes 

by which nurse practitioners manage their practice environments to 

achieve patient goals. Coordination of services may be viewed as a 

type of resource management. It requi res knowl edge of when and how 
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to integrate other professionals in the care process and an ability 

to manage interprofessional issues such as power and dependence. 

As the major initiators of interactions with physicians, nurse 

practitioners are dependent on physicians to: 1) respond to their 

request for assistance; and 2) to provide the desired response. Within 

social exchange theory, the amount of dependence of one individual 

on another is a function of the value placed on the resource the other 

individual has to offer and the number of alternative sources of the 

resource (Cook & Emerson, 1978). The more the nurse practitioner values 

the resource the physician has to offer and the fewer sources of the 

resource available to her, the greater her dependence on the physician. 

Dependence may be prob 1 emat i c for nurse pract it i oners to the extent 

that it constrains their ability to achieve nursing goals for their 

patients. 

Results of this study indicated that the subjects managed their 

practice environments to control their amount of dependence on the 

physician. Nurse practitioners were able to assign relative value 

to physician input. Expectations of high benefit were reserved for 

situations of high care complexity. Qualitative results suggested 

that the subjects used numerous informal criteria to select the identi

fied physician from among available alternatives. Further research 

is needed to document strategies used by nurse practitioners to manage 

their practice environments and to enhance their' ability to achieve 

patient goals. 

Finally, documentation of decision-making about interaction 

and participation must precede efforts to implement changes in these 
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Subjects expressed that they had had little opportunity 

to scrutinize their own judgments about interaction and participatory 

decision-making. For expert practitioners, elements of decision-making 

often are embedded in practice (Benner, 1984; Brykczynski, 1985). This 

study uncovered two factors that significantly influenced nurse practi

tioner judgments about interaction and participatory decision-making. 

Initial interventions designed to modify care structures may focus 

on changing nurse practitioners' perceptions of care complexity and 

expected benefi t-cost rat i o. Strategi es may be developed to enhance 

systematic evaluation of care complexity and the benefits and costs 

of phys i ci an i nvo 1 vement. Methods that encourage nurse pract it i oners 

to consider both nursing and medical components of care complexity 

need to be devised. With further research, it should be possible to 

design interventions that enhance the fit between structures, such 

as amount of interaction and participatory decision-making, and patient 

outcomes. 

Recommendations 

The theoretical model tested in this study, nurse practitioner 

judgments about interaction and participatory decision-making, encom

passed the first three stages of a four-stage nonrecursive model 

relating interaction and participatory decision-making to patient out

comes. Findings in this study indicated areas in need of further 

research prior to more extensive model testing. In particular, further 

research is needed to refi ne the instruments used in thi s study and 



160 

to examine the effect of alternative practice relationships on the 

relationships in the model. 

In general, the magnitude estimation instrument performed well 

in this study. Two scales of the instrument, care complexity and 

expected benefit-cost ratio, require further refinement. Issues related 

to the performance of these two sca 1 es were di scussed in detail in 

previous sections of this chapter. Specific recommendations for further 

research on these two scales are addressed here. 

Further research is needed to understand the empi ri ca 1 orderi ng 

of stimuli on the care complexity sca,le. Qualitative research with 

nurse practitioners may contribute to an explanation of what makes 

clinical situations more or less complex. Additional stimuli that 

index high nursing complexity need to be developed. Further examination 

f the results of factor analysis of this scale may be particularly 

fruitful. The implications of reconceptualing complexity as multi

dimensional should be considered. The stimuli may need to be modified 

to incorporate each of the major dimensions of complexity. Indices 

of vari ab 1 es such as fami 1 i ari ty and time that may be confounded wi th 

complexity also should be incorporated in future research. 

The expected benefit-cost scale was a source of numerous problems 

throughout the study. Refinement of this scale is critical to future 

testing of the predictions of social exchange theory. Re-examination 

of the literature and interviews with nurse practitioners should be 

undertaken to improve the conceptua 1 c 1 ari ty of expected benefit-cost 

ratio. Further research is needed to identify the components of benefit 
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and cost that are central to making judgments about primary care 

structures. 

Alternative scaling methodologies should be examined in future 

research. The major appeal of the magnitude estimation technique lies 

in its ability to produce ratio level measurement. The magnitude estima

tion technique also provides an elegant method for estimating numerous 

sources of error in field data. However. the methodology can be exces

sively time consuming and tiring for both researchers and subjects. 

The stimuli used in this study should be rescaled using an alternative 

sca 1 i ng strategy. such as the Likert or vi sua 1 ana 1 ogue format. Com

parisons of the precision of magnitude estimation scaling versus an 

alternative scaling method should be conducted. 

The research questions about the effect of practice relationships 

and norms on the relationships in the model remain unanswered. The 

qualitative data collected in this study indicated the importance of 

further testing of the model under alternative practice relationships. 

The majority of the subjects perceived their practice relationship 

to be positive. There were no comparative data to evaluate the results 

of model testing in situations of less positive relationships. In 

future study. subjects should be asked to respond to the concepts in 

terms of their working relationships with two identified physicians, 

one with whom they have a positive working relationship and the other 

with whom they have a less positive relationship. 

Further research is needed to improve the psychometric properties 

of the Practice Rules Instrument. Additional items indexing each of 
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the practice norms need to be developed. The scaling methodology should 

be changed from forced choi ce to aLi kert or vi sua 1 ana 1 og format. 

Achievement of acceptable reliability and validity estimates will permit 

examination of the influence of cooperative and non-cooperative practice 

rules on judgments about the concepts in the model and their relation

ships. 

Summary 

The major purpose of the study was to investigate the influence 

of nurse practitioner perceptions of care complexity and expected 

benefit-cost ratio on two structures, amount of interaction and partici

patory decision-making. Care complexity and expected benefit-cost 

ratio were found to have a significant impact on amount of interaction 

and participatory decision-making, thereby supporting the predictions 

of soci a 1 exchange theory and techno logy theory. The resu lts of the 

study were interpreted in this chapter. Major factors that may have 

influenced the findings were discussed. Conceptual and methodological 

issues emerging from the study were addressed. The chapter concludes 

with a discussion of implications for nursing practice and recommenda

tions for future research. 
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DEMOGRAPHIC DATA FORM 

Nurse Practitioner Preparation: 

1. What is your practice specialty? 

1) adult nurse practitioner 
2) family nurse practitioner 

ID 
Date 

2. What type of nurse practitioner educational program did you 
complete? 

1) continuing education program 
2) master's program 
3) other (specify) ____________________________________ _ 

3. What month and year did you complete your educational program 
preparing you as a nurse practitioner? 

4. How long have you practiced as a nurse practitioner? 

Current Employment: 

5. What is your current employment setting? 

1) private group practice 
2) prepaid group practice 
3) hospital clinic 
4) community clinic 
5) other (specify) 

6. How long have you been employed in your current setting? 

7. Are you employed: 

1} full-time 
2} part-time 

If part-time: number of hours per week 
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8. In your position, do you receive: 

1) a salary 
2) a share of the profits made in the practice 
3) other (specify) 

9. How many hours per week do you provide direct patient care as a 
nurse practitioner? 

10. How many other nurse practitioners are employed in your 
setting? In your area? ________ _ 

11. Are there any formal or informal regulations in your employment 
setting affecting your practice as a nurse practitioner? 

Specifically, are there any of the following regulations in 
your setting? 

1 ) Patient protocols are used 
2) There are certain types of patient problems for 

which NP patients must see a physician. 
3) There are certain types of patient problems that 

are triaged only to physicians. 
4) Patients must see a physician prior to referral 

a specialist. 
5) Physicians must co-sign all NP records. 

Caseload Characteristics: 

to 

12. How many patients do you see each day? ______________________ __ 

13. Approximately, what percent of your patients are adults? (over 
the age of 18) 

14. Of the patients you see each doy, for how many do you seek 
physician consultation? 

Physician Characteristics: 

15. How many physicians work in your current setting? 
In your area? 

16. Do you use the same physician for the majority of patient 
consultations? 

1) yes 
2) no 
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If no, please specify the prosent arrangement for consultotions 

How many physicians are available to you for consultation? 

17. Can you identify one physician that you use regularly for 
consultations? 

1) yes (Initials or Code Name ) 
2) no 

How long have you worked with this physician? 

The sox of th1s phys1cian 1s: 

1) male 
2) female 

Th1s physician's age is: 

The physician's specialty is: 

1) 1nternal medicine 
2) family medicine 
3) other (specify) __________________________________ __ 

Is this physician available for on-site consultations? 

1) yes 
2) no 

Does this physician receive: 

1) a salary 
_____ 2) a share of the profits made in the practice 

3) other 

Subject Information: 

18. What Is your age? 

19. What 1s the highest love\ of 0ducation that you have completed? 

1) diploma 
2) associate degr0e 
3) baccalauroate degree 

_____ 4) mast0r's degree 
_____ 5) doctorate 
__ G) othor (epeci fy) 
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MAGNITUDE ESTIMATION INSTRUMENT 

Operational Definitions of the Concepts 

Care Complexity. Some clinical situations are more complex and require 
more profess i ona 1 knowl edge, ski 11 and experi ence to provi de care than 
others. Others are relatively simple. 

Among these clinical situations, which would you consider average 
in complexity? 

Expected Benefit-Cost Ratio. You expect that i nvo 1 vi ng a phys i ci an 
in some clinical situations would be more beneficial or helpful to 
the patient than in other situations. Involving the physician in other 
situations would be less beneficial. In making your judgments, weigh 
the benefits and costs to arrive at what you consider to be a realistic 
estimate of the benefit of involving Dr. 

Among these clinical situations, which would you expect to be 
average in the amount of benefit of involving Dr. 

Amount of Interaction. You are more likely to involve a physician 
in some clinical situations than in others. In other situations, you 
may be less likely to involve a physician. 

Among these situations, which would you consider 
likelihood that you would involve Dr. 
how likely you would be to involve Dr. -------------------
clinical situations in comparison to your standard. 

average in 
? Consider 

in these 

Participatory Decision-Making. You problem-solve together with a 
physician more in some clinical situations than in others. There are 
situations in which there may be a lot of give and take in which you 
analyze the problem together and decide on a mutually agreeable plan. 
In other situations, the amount of joint problem-solving and decision
making is limited. 

Among these clinical situations, which would you consider average 
in the amount of mutual decision-making that would go on between you 
and Dr. 

Figure B-1. Operational Definitions of the Concepts 



MAGNITUDE ESTIMATION INSTRUMENT 

SET OF STIMULI SITUATIONS 

Clinical Situations Commonly Encountered by Nurse 
Practitioners in Primary Care Settings 

1. A 45 year old woman complains of low back pain that has 
gradually increased over the past week. This morning she had 
difficulty getting out of bed and was extremely uncomfortable 
driving to work. 

2. A 20 year old woman seeks care for intermittent urinary 
symptoms of a few days duration. She is sexually active and 
was treated for a urinory tract infection once in the past two 
years. 

3. 

4. 

A 90 year old 
his upcoming 
before. Until 
seen a heolth 

man is scheduled for a preoperative physical for 
prostate surgery. He has not been hospitalized 
seeking care for urinary symptoms, he has not 

care provider in more than a decade. 

A 65 year old woman is 
discharge and comments, 
control." She hasn't 
following her diet and 
again. 

concerned about vaginal itching and 
"I'm sure my diabetes is way out of 

been seen in six months, is not 
notes that her husband is drinking 

5. A frail 81 year aId man, recently discharged from the 
hospital, is brought in by his daughter. His daughter is 
concer~ned that he is not doing well and feels strongly that he 
should be readmitted. 

6. A 57 year old man with a history of multiple chronic problems 
including diabetes, hypertension and peripheral vascular 
disease presents with a chief complaint of "I just don't feel 
good." 

7. An 18 year old woman complains of 
accompanied by nausea and vomiting. 
increased over the past 24 hours. 

sharp 
Her 

abdominal pain 
discomfort has 

8. An 86 year old deaf man with a long history of rheumatoid 
arthritis comes in with his wife. He has multiple systemic 
complications of arthritis and prolonged steroid use. 

Figure 8-2. Set of Stimuli Situations 
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9. A 64 year old woman without health insurance seeks care 
primarily for hypertension. She wonders about the effect of a 
stressful marital situation on her blood pressure. She states 
that she also is concerned about pain in her legs and neck and 
about being overweight. 

10. A 32 year old man complains of gradually increasing pain in 
his right shoulder. He is a member of a local tennis club and 
lifts weights regularly. 

11. A 30 year old woman executive with a long history of tension 
headaches complains of an increased frequency of headaches. 
She was divorced recently. 

12. A 62 year old man is in for a revisit for monitoring of his 
diabetes. He has lost weight and has increased his exercise 
aver the last few visits. His blood sugar is within normal 
limits. 

13. A 26 year old overweight man comes in for a physical. He 
comments "I \</ant to do more things to I(eep me heal thy. n 

14. A 38 year old man is concerned with a change in a mole on his 
arm. He thinks he may have cancer. 

15. A 35 year old man is concerned about the onset of several new 
symptoms. He is afraid that he m~y have AIDS. Although he has 
one male nexual partner now, he has had multiple sexual 
encounters with male partners in the past. 

16. A 70 year old woman comes in for a follow-up visit to evaluate 
numerous ongoing problems including: a cardiac arrhythmia, 
abdominal pain and shortness of breath. She has missed her 
lost two appo1ntments. As usual, her information is vague and 
inconsistent. She focuses an a recent disagreement with her 
son. 

17. A 24 year old 
abdominal pain. 
Gmokes heavily 
mutually agreed 

waman, a single parent, has a long history of 
Numerous work-ups have been negative. She 

and 1s inconsistent 1n her attempts to follow 
upon treatment plans. 

18. A 25 year old man comes 1n with a two day history of nasal 
congestion, Gore throat and muscle aches. He is anxiaus to 
foel better and get back to work. 

Figure B-2. Continued 
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10 ___ _ 

Date (Test) 
Date (Retest) __ 
r.lodality Order __ _ 

MAGNITUDE ESTIMATION DATA FORM 

STIMULI CONCEPTS 

Amount of 
Com- 8ene- Interac-

Clinical Situation ploxity fits tion 

1. 45 yr \~oman bacl( pain 

2. 20 VI'" woman UTI 

3. 90 VI'" man proop PE 

4. 65 VI'" "'loman diabetes 

5. a, VI'" man frail 

6. 57 VI'" man foels bad 

7. 18 Vr woman abd pain 

8. 86 vr man RA 

9. 64 VI'" \--;loman BP 

10. 32 Vr man choulder 

11. 30 VI'" \<-/oman headache 

12. 62 VI'" man diabetes 

13. 26 VI'" man Mr" 

14. 38 Vr man mole 

15. 35 VI'" man AIDS 

'Hi. 70 VI'" \;Joman many prab 

17. 24 VI'" t~arnan cingle 

18. 25 VI'" man URI 

Figure B-3. Numeric Data Collection Form: Magnitude Estimation 
Instrument 

PDM 
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ID _~_---:
Date (Test) 
Dote (Retest) ___ _ 
Modality Order 

RANDOM ORDER OF CONCEPTS AND STIMULI 
FOR MAGNITUDE ESTIMATION DATA FORM 

---

STIMULI CONCEPTS 

Amount of 
Com- 8ene- Interac-

Clinical Situation plexity fits tion PDM 

1. 45 yr woman bach pain 

2. 20 yr woman UTI 

3. 90 yr man preop PE 

4. 65 yr woman diabetes 

5. 81 yr man frail 

6. 57 yr man feels bad 

7. 18 yr woman abd pain 

8. 86 yr man RA 

9. 64 yr woman 8P 

10. 32 yr man shoulder 

11 . 30 yr woman headache 

12. 62 yr man diabetes 

13. 26 yr man Hr·, 

14. 38 yr man mole 

15. 35 yr man AIDS 

16. 70 yr woman many prob 

17. 24 yr woman Single 

18. 25 yr man URI 

Figure 8-4. Data Form for Random Order of Numeric Estimation 
Magnitude Estimation Instrument 
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1D 
Dote (Test) 
Dote (Retest) 
r.1odal1 ty Order 

LINE PRODUCTION DATA FORM 

STIMULI CONCEPTS 

Amount of 
Com- Bene- Interac-

Clinical Situation ple~ity fits tion PDM 

1. 45 yr women bacl( pain 

2. 20 yr women UTI 

3. 90 yr man preop PE 

4. 65 yr women diabetes 

5. a1 yr man frail 

6. 57 yr man foels bad 

7. 18 yr ~Jomen abd pain 

8. 86 yr man RA 

9. 64 yr women BP 

10. 32 yr man shoulder 

1,. SO yr women headache 

12. 62 yr man diabetes 

13. 26 yr man HM 

14. 38 yr man mole 

15. 35 yr man AIDS 

16. 70 yr t;fOmon many prob 

17. 24 yr t';emon o1n91e --
1B. 25 Vr mon URI -

Fi gure 8-5. Line Production Data Form: Magnitude Estimation Instrument 
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Date (Test) __ _ 
Data (Retost) _____ 
Modality Order _____ _ 

RANDOM ORDER OF CONCEPTS AND STIMULI 
FOR LINE PRODUCTION DATA FORM 

STII't1ULI CONCEPTS 

Clinical 

1. 45 vr 

2. 20 yr 

5. 90 Vr 

4. 65 Vr 

5. 81 vr 

6. 57 vr 

7. 18 yr 

B. 86 yr 

9. 64 Vr 

10. 32 Vr 

, , . 30 Vr 

12. 62 vr-

'3. 26 Vr 

14. 38 yr-

15. 35 yr-

16. 70 Vr 

17. 24 vr-

1B. 25 Vr-

Situation 

\'.Ioman bacl< pain 

woman UTI 

man preop PE 

\-Joman diabetes 

man fraU 

man feels bad 

\.'\Ioman abd pain 

man RA 

woman BP 

man shoulder 

woman headache 

ilion diabotes 

man Hr·1 

man molo 

man AIDS 

woman many prob 

t-Joman single 

Iilan URI 

Com
ple)(ity 

Bene
fits 

Amount of 
Interac
tion PDM 

Figure 8-6. Data Form for Random Order of Line Production Data: 
Magnitude Estmation Instrument 
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MAGNITUDE ESTIMATION INSTRUMENT 
CAf(E COMPLEXITY 

GRID PLACEMENT FOR 42 STIMULI SITUATIONS 

Cell 1: Low Nursing Complexity/Low Medical Complexity 
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1. A 25 year old man comes in with a two day history of nasal conges
tion, sore throat and muscle aches. He is anxious to feel better and 
get back to work • 

. 2. A 50 year old woman requests a refi 11 of her prescription for 
antihypertensive medication that she has been taking for several months. 
She is active and asymptomatic. (Pilot interviews) 

3. An 18 year old man is concerned with a change in a mole on his 
arm. He thinks he may have cancer. (Pilot interview) 

4. A 62 year old man is in for a revisit for monitoring of his 
diabetes. He has lost weight and has increased his exercise over the 
last few visits. His blood sugar is within normal limits. 

Cell 2: Moderate Nursing CompleXity/Low Medical Complexity 

5. This is a first visit for a 46 year old man recently found to 
have elevated blood pressure during a community screening program. 
His blood pressure is 140/88 and he is asymptomatic. He says he knows 
little about high blood pressure. (Modified from Davidson & Lauver, 
1984) . 

6. A 20 year old woman seeks care for intermittent uri nary symptoms 
of a few days duration. She is sexua 11 y active and was treated for 
a urinary tract infection once in the past two years. (Pilot interview; 
modified from Davidson & Lauver, 1984; modified from Bibb, 1982). 

7. A 55 year old woman ca 11 s for the resu 1 t of a mammogram you 
requested after detecting a sma 11 1 ump in her 1 eft breast. The mammo-
gram is positive. (Pilot interview) 

8. A 40 year old employed man complains of a cough and sore throat 
he has had for three days. He has a history of bronchitis and smokes 
1 and 1/2 packs per day. (Pilot interviews) 

9. A 28 year old marri ed woman mi ssed her 1 ast peri od and requests 
a pregnancy test. Whi le she and her partner did not plan a pregnancy, 
neither "would mind" if she were pregnant. (Pilot interviews) 

10. A 21 year old recently engaged woman comes in for fo 11 ow-up of 
vaginal symptoms. Her test for chlamydia is positive. She does not 
plan to tell her fiance about the infection. (Pilot interviews) 

Figure C-1. Set of 42 Stimuli Situations Grouped According to 
Placement on Care Complexity Grid 



Cell 3: High Nursing Complexity/Low Medical Complexity 
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11. A 30 year old man who is well known in your setting seeks care 
for chroni c headaches and requests medi cati on to control the pai n. 
Hi s headaches have been eva 1 uated extens i ve 1 yin the past and have 
been treated with a variety of narcotic analgesics. (Pilot interviews) 

12. A 16 year old adolescent comes in accompanied by her mother. Her 
major comp 1 ai nt is an earache. The mother relates that her daughter 
has been gaining weight and has been sleeping more than usual. (Pilot 
interviews) 

13. A 26 year old overweight man comes in for a physical. He comments 
"I want to do more things to keep me healthy". 

14. A 72 year old woman comes in for an annual check-up. She feels 
fine. She becomes very irritated with herself for crying as she relates 
that her husband of 50 years died five months ago. (Pilot interviews) 

15. A 90 year old man is scheduled for a preoperative physical for 
hi s upcomi ng prostate surgery. He has not been hospi ta 1 i zed before. 
Unti 1 seeki ng care for uri nary symptoms, he has not seen a health care 
provider in more than a decade. (Pilot interviews) 

Cell 4: Low Nursing Complexity/Moderate Medical Complexity 

16. A 32 year old man complains of gradually increasing pain in his 
right shoulder. He is a member of a local tennis club and lifts weights 
regularly. (Pilot interviews) 

17. A 29 year old Asian woman comes in with a two day history of left 
lower quadrant pain. She has some difficulty describing her symptoms 
and appears to be in a moderate amount of discomfort. (Pilot interviews) 

18. A 55 year old man requires screening bloodwork for his annual 
work physical. The CBC comes back abnormal: the hematocrit is low 
and the red blood cells are small. 

Cell 5: Moderate Nursing Complexity/Moderate Medical Complexity 

19. A 45 year old woman complains of low back pain that has gradually 
increased over the past week. This morning she had difficulty getting 
out of bed and was extremely uncomfortable driving to work. (Pilot 
interviews) 

20. A 64 year old woman without health insurance seeks care primarily 
for hypertension. She wonders about the effect of a stressful marital 
s ituat i on on her blood pressure. As an as i de, she states that she 
also is concerned about pain in her legs and neck and about being over
weight. (Pilot interviews) 

21. A newly sexually active 19 year old woman requests a prescription 
for birth control pills. She has not had a pelvic examination or Pap 
test in the past. (Pilot interviews) 

Figure C-l. Continued 
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22. A 69 year old man has worseni ng 1 eg ulcers with edema due to 
chronic vascular problems. He has had a problem with leg ulcers in 
the past. He refuses to consider bedrest or any other intervention 
that would require prolonged elevation of his limb. (Pilot interviews) 

23. A 30 year old woman executive with a long history of tension 
headaches comp 1 a ins of an increased frequency of headaches. She was 
divorced recently. (Modified from Bibb, 1982). 

24. A 36 year old woman comes in for an annua 1 check-up. She has 
a strong family history of breast cancer. 

Cell 6: High Nursing Complexity/Moderate Medical Complexity 

25. A 23 year old I ndi an man with along hi story of asthma comes in 
for a revisit following an episode of wheezing and shortness of breath. 
He is feeling somewhat better. He uses several drugs for asthma brought 
from India and is reluctant to consider changing medications despite 
the availability of more effective treatments. (Pilot interviews) 

26. An 80 year old woman, who has had two heart attacks a few years 
ago, comes in to have a physical. This is her first visit to your 
setting. She reports being active and feeling wonderful. A history 
uncovers increasing episodes of angina in recent months and minimal 
attention to health maintenance for some time. (Pilot interviews) 

27. A 19 year old woman comes in to talk about birth control pills. 
She vomi ts da i 1 y as a method of we i ght control and is concerned about 
the effect of this practice on the effectiveness of the pills. (Pilot 
interviews) 

28. A 70 year old woman comes in for a follow-up visit to evaluate 
numerous ongoing problems including: a cardiac arrhythmia, abdominal 
pain and shortness of breath. She has missed her last two appointments. 
As usua 19 her i nformat ion is va 1 ue and i ncons i stent. She focuses on 
a recent disagreement with her son. (Pilot interviews) 

Cell 7: Low Nursing Complexity/High Medical Complexity 

29. A 57 year old man with a history of multiple chronic 
including diabetes, hypertension and peripheral vascular 
presents with a' chief complaint of "I just don't feel good". 
interviews) 

problems 
disease 
(Pilot 

30. A 60 year old woman, who has been in good health, is concerned 
about the recent onset of chest pain. Although she has a history of 
a mildly elevated blood sugar, this has been well controlled with diet. 
(Modified from Davidson & Lauver, 1984) 

31. A 71 year old man reports a two day history of intermittent chest 
pain and dizziness. His past history includes a heart attack and 
emphysema. His level of function is markedly diminished since the 
last visit. (Pilot interviews) 

Figure C-1. Continued 



179 

32. An 18 year old woman complains of sharp abdominal pain accompanied 
by nausea and vomiting. Her di scomfort has increased over the past 
24 hours. (Pilot interviews) 

Cell 8: Moderate Nursing Complexity/High Medical Complexity 

33. A 38 year old woman has had i ntermi ttent chest pa in and a cough 
for a few days. She talks rapidly and has difficulty describing her 
symptoms. She has been seen in the past for asthma and weight control. 
(Pilot interviews) 

34. A 65 year old woman is concerned about vaginal itching and dis
charge and comments, "I'm sure my diabetes is way out of control". 
She hasn't been seen in six months, is not following her diet and notes 
that her husband is drinking again. (Pilot interviews) 

35. A 22 year old man is concerned about coughing, fever and acute 
chest pain that he has had for two days. He has no insurance and states 
that he has been 1 i vi ng on the street for severa 1 months. (Pi lot 
interviews) 

Cell 9: High Nursing Complexity/High Medical Complexity 

36. A 70 year old woman has been 1 i vi ng a lone is brought in by her 
fami ly. She has been found confused on several occasions and has been 
seen wandering around the neighborhood. She refuses to consider hospit
alization. 

37. A 45 year old woman continues to have uncontrolled diabetes despite 
rigorous treatment and previous teaching about diet and exercise. 
Her blood glucose is 300+ and she is beginning to show signs of compli
cations. She is concerned about several things going on in her family 
and would rather discuss her financial concerns than her diabetes. 

38. A frail 81 year old man, recently di scharged from the hospi ta 1, 
is brought in by his daughter. His daughter is concerned that he is 
not doing well and feels strongly that he should be readmitted. (Pilot 
interviews) 

39. A 67 year old man wi th COPD comes in us i ng a wa 1 ker and portab 1 e 
oxygen. Hi s shortness of breath has increased and he is fi ndi ng it 
harder to manage alone at home. 

40. An 86 year old deaf man with a long history of rheumatoid arthritis 
comes in with his wife. He has multiple systemic complications of 
arthritis and prolonged steroid use. (Pilot interviews) 

41. A 35 year old man is concerned about the onset of severa 1 new 
symptoms. He is afraid that he may have AIDS. Although he has one 
ma 1 e sexua 1 partner now, he has had mu lt i P 1 e sexua 1 encounters with 
male partners in the past. 

Figure C-l. Continued 
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42. A 24 year old woman, a single parent, has a long history of 
abdominal pain. Numerous work-ups have been negative. She smokes 
heavily and is inconsistent in her attempts to follow mutually agreed 
upon treatment plans. (Modified from Davidson & Lauver, 1984) 

Figure C-1. Continued 
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INTERVIEW GUIDE FOR DEVELOPING 
THE SET OF STIMULI SITUATIONS 
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The following narrative serves as an introduction for a semi
structured interview used to identify common primary care patient 
situations that vary in the amount of nursing and medical care 
complexity. 

As a nurse practitioner, the care you provide to patient demands 
that you use both nursing and medical knowledge and skill. Some patient 
situations require more or less nursing knowledge and skill: some 
require more or less medical knowledge and skill. I would like for 
you to think about these two components of care separately as we talk. 
I realize that separating care into these two parts may seem artificial 
to you, but please try. 

Interview Questions: 

1. Describe a usual day at work. 

2. Think of some patient situations that you've been involved in 
during the past week. Describe a visit that comes to mind. 

3. What kinds of things did you do during the visit? 

4. What kinds of nursing things did you do during the visit? 

5. How much nursing knowledge and skill do you think you used in 
this encounter? 

6. Describe a situation that demanded more nursing knowledge and 
skill on your part. 

7. What was it about this situation that demanded more nursing know
ledge and skill? 

8. Describe another situation that called for even more nursing 
knowledge and skill. 
(Keep going until subject cannot describe a situation requiring 
more care complexity) 

9. Let's go back to initial encounter that you described. Now describe 
a situation that called for less nursing knowledge and skill. 
(Follow same sequence) 

10. In the same initial encounter, what kinds of medical things did 
you do during the visit? 

Figure C-2. Pilot Interview Guide 
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11. How much medical knowledge and skill do you think you used in 
the encounter? 

12. Descri be a s i tua t i on that demanded more medi ca 1 knowl edge and 
skill on your part. 

13. What was it about this situation that demanded more medical know
ledge and skill? 

14. Describe another situation that called for even more medical 
knowledge and skill. 
(Keep going until subject cannot describe a situation requiring 
more medical care complexity) 

15. Goi ng back to the i ni ti a 1 encounter you descri bed, descri be a 
situation that called for less medical knowledge and skill. 
(Follow same sequence) 

16. Do you have anything you'd like to add to our discussion? 

Note: Proceed directly into descriptions of patient situations rather 
than theoretical discussions of nursing versus medical care. It is 
easier to discuss the components of care in the context of actual 
si-l:uations. 

Figure C-2. Continued 
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MAGNITUDE ESTIMATION INSTRUMENT 

Procedure For Sorting Stimuli 

Materials Needed: 

1. 2 Sets of Cards with Stimuli (42 cards in each set) 
2. Cards With Definitions of Nursing and Medical Complexity 
3. Cards With Words: Lo, Med, Hi 
4. 6 Envelopes (3 for Nursing Complexity; 3 for Medical Complexity) 
5. Form for Comments and Results of Sorting 

Procedure: 

1. Randomly select one of two definitions of nursing or medical 
complexity through coin toss. This will determine the order of sorting 
for the fi rst subject. Alternate the order of the two concepts for 
the rest of the subjects. 

2. Review definition selected (read) 

3. Ask subject to sort deck of 42 cards into three pi 1 es accordi ng 
to whether the situation reflects 10, mod or hi complexity following 
the definition provided in the previous step. May introduce with: 
"Some situations are 'nore complex and require more nursing (medical) 
knowledge and skill than others -- others are relatively simple. Place 
these situations into three pi les according to whether you think they 
reflect low, medium or high nursing (medical) complexity. 

4. Note any difficulty with sorting any of the cards (ask what the 
difficulty is - may be lack of clarity, insufficient information to 
make a decision about level of complexity). 

5. Ask subject if any of the situations in the Low pile reflect the 
lowest level of nursing or ~edical complexity they can think of - i.e., 
identify the situation that is really the lowest almost to be non
complex; if not, ask for an example of lower complexity. 

6. Ask subject if any of the situations that they placed in the High 
pile reflects the highest level of nursing or medical complexity they 
can think of; if not ask for an example of higher complexity. 

7. Repeat Steps 2 to 6 for alternative type of complexity. 

8. Ask if situations reflect common clinical situations in their 
experience. 

9. Ask if they had any problems with clarity of the cards. 

Figure C-3. Sorting Procedure For Stimuli Situations 



MAGNITUDE ESTIMATION INSTRUMENT 

DATA FORM FOR· SORTING 

ITEM 

1. A 25 year old man 
Nasal congestion 

2. A 50 year old woman 
Requests a refill 

3. An 18 year old man 
Change in a mole 

4. A 62 year old man 
Monitoring diabetes 

5. A 46 year old man 
Elevated BP 
Knows little 

6. A 20 year old woman 
Urinary symptoms 

7. A 55 year old woman 
Result of mammogram 

8. A 40 year old emp man 
Cough and sore 
throat, bronchitis 
and smokes 

9. A 28 year old mar woman 
Missed last period 

10. A 21 year eng woman 
Chlamydia 

11. A 30 year old man 
Chronic headaches 
requests medication 

12. A 16 year old teenager 
Earache 

13. A 26 year old man 
Overweight, PC: 

14. A 72 year old woman 
Annual check-up 
husband died 

NURSING COMPLEXITY 
LO MOD HI 

Figure C-4. Care Complexity Rating Form for Stimuli 
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15. A 90 year old man 
Preoperative physical 

16. A 32 year 0 old man 
Pain right shoulder 

17. A 29 year Asian woman 
Left quadrant pain 

18. A 55 year old man 
CBC abnormal 

19. A 45 year old woman 
Low back pain 

20. A 64 year old woman 
Primarily hypertension 

21. A 19 year old woman 
Requests BCPs/ 
no Pap 

22. A 69 year old man 
Leg ulcers with 
edema 

23. A 30 year old woman 
Tension headaches 
divorced recently 

24. A 36 year old woman 
Family history CA 

25. A 23 year Indian man 
Asthma 

26. An 80 year old woman 
Increasing angina 

27. A 19 year old woman 
Vomits daily 

28. A 70 year old woman 
Numerous problems 

29. A 57 year old man 
Chronic problems 
"don't feel good" 

30. A 60 year old woman 
Recent chest pain 

31. A 71 year old man 
Chest pain/dizziness 

Figure C-4. Continued 
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MEDICAL COMPLEXITY 
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32. An 18 year old woman 
Sharp abd pain 

33. A 38 year old woman 
Chest pain/cough 

34. A 65 year old woman 
Vagi na 1 i tchi ng 
diabetes uncontrolled 

35. A 22 year old man 
Coughi ng, fever 
living on street 

36. A 70 year old woman 
Confused/wandering 

37. A 45 year old woman 
Uncontrolled diabetes 
financial concerns 

38. A frail 81 year man 
Recently discharged 

39. A 67 year old man 
COPD, wa lker 

40. An 86 year deaf man 
Rheumatoid arthritis 

41. A 35 year old man 
Fears AIDS 

42. A 24 year old woman 
Hx abdominal pain 
smokes heavily 

Figure C-4. Continued 
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MEDICAL COMPLEXITY 
LO MOD HI 
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ID --------

1. Comments about clarity of items. 

2. Item representing Lowest Nursing Complexity (or alternative 
example). 

3. Item representing Highest Nursing Complexity (or alternative 
example). 

4. Item representing Lowest Medical Complexity (or alternative 
example). 

5. Item representing Highest Medical Complexity (or alternative 
example). 

6. Comments about whether items are typical of usual situations seen 
in nurse practitioner practice. 



MAGNITUDE ESTIMATION INSTRUMENT 
CARE COMPLEXITY 

GRID PLACEMENT FOR 18 STIMULI SITUATIONS* 

Cell 1: Low Nursing Complexity/Low Medical Complexity 
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10. A 32 year old man complains of gradually increasing pain in his 
right shoulder. He is a member of a local tennis club and lifts 
wei9hts regularly. 

18. A 25 year old man comes in with a two day history of nasal conges
tion, sore throat and muscle aches. He is anxious to feel better 
and get back to work. 

Cell 2: Moderate Nursing Complexity/Low Medical Complexity 

2. A 20 year old woman seeks care for i ntermi ttent uri nary symptoms 
of a few days duration. She is sexually active and was treated 
for a urinary tract infection once in the past two years. 

13. A 26 year old overweight man comes in for a physical. He comments 
"I want to do more things to keep me healthy". 

Cell 3: High Nursing Complexity/Low Medical Complexity 

3. A 90 year old man is scheduled for a preoperative physical for 
his upcoming prostate surgery. He has not been hospitalized 
before. Until seeki ng care for urinary symptoms, he has not seen 
a health care provider in more than a decade. 

17. A 24 year old woman, a single parent, has a long history of 
abdomi na 1 pa in. Numerous work-ups have been negative. She smokes 
heavily and is inconsistent in her attempts to follow mutually 
agreed upon treatment plans. 

Cell 4: Low Nursing Complexity/Moderate Medical Complexity 

12. A 62 year old man is in for a revisit for monitoring of his 
diabetes. He has lost weight and has increased his exercise over 
the last few visits. His blood sugar is within normal limits. 

14. A 38 year old man is concerned with a change in a mole on his 
arm. He thinks he may have cancer. 

Cell 5: Moderate Nursing Complexity/Moderate Medical Complexity 

1. A 45 year old woman complains of low back pain that has 
gradua lly increased over the past week. Thi s morni ng she had 
difficulty getting out of bed and was extremely uncomfortable 
dri vi ng to work. 

Figure C-5. Care Complexity Grouping for Set of 18 Stimuli Situations 
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9. A 64 year old woman without health insurance seeks care primarily 
for hypertension. She wonders about the effect of a stressful 
marital situation on her blood pressure. She states that she 
also is concerned about pain in her legs and neck and about being 
overweight. 

Cell 6: High Nursing Complexity/Moderate Medical Complexity 

4. A 65 year old woman is concerned about vaginal itching and dis
charge and comments. "I'm sure my diabetes is way out of control". 
She hasn't been seen in six months, is not following her diet 
and notes that her husband is drinking again. 

11. A 30 year old woman executive with a long history of tension 
headaches comp 1 a ins of an increased frequency of headaches. She 
was divorced recently. 

Cell 7: Low Nursing Complexity/High Medical Complexity 

7. An 18 year old woman complains of sharp abdominal pain 
accompani ed by nausea and vomi t i ng. Her di scomfort has increased 
over the past 24 hours. 

8. An 86 year old deaf man with a long history of rheumatoid arthritis 
comes in with his wife. He has multiple systemic complications 
of arthritis and prolonged steroid use. 

Cell 8: Moderate Nursing Complexity/High Medical Complexity 

5. A frail 81 year old man, recently discharged from the hospital, 
is brought in by hi s daughter. Hi s daughter is concerned that 
he is not doing well and feels strongly that he should be 
readmitted. 

6. A 57 year old man with a history of multiple chronic problems 
including diabetes, hypertension and peripheral vascular disease 
presents with a chief complaint of "I just don't feel good". 

Cell 9: High Nursing Complexity/High Medical Complexity 

15. A 35 year old man is concerned about the onset of severa 1 new 
symptoms. He is afraid that he may have AIDS. Although he has 
one male sexual partner now, he has had multiple sexual encounters 
with male partners in the past. 

Fi gure C-5. Continued 
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16. A 70 year old woman comes in for a fo 11 ow-up vi s it to eva 1 uate 
numerous ongoing problems including: a cardiac arrhythmia, abdomi
nal pain and shortness of breath. She has missed her last two 
appointments. As usual, her information is vague and inconsistent. 
She focuses on a recent disagreement with her son~ 

* Numbers correspond to randomized order of 18 situations used in 
instrument. 

Fi gure C-5. Continued 
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Training Sessian: Introduction';(-

For the next instrument, you will be asked to give numbers 

and draw lines for responses. 

Let's work for a while on the method by which you will be 

giving your responses. For these responses I would like you to be 

thinlting in proportional terms. Now, this may sound simple and 

rather silly, but to be sure we are together in our thinking, let's 

practice with a few numbers: 

Given the number 100--I'd like for you to give me a number which is 

5 times as large (500) 

1/2 as large (50) 

2 times as large (200) 

2/3 as large (66) 

10 times as large (1000) 

3/4 as large (75) 

1/3 as large (33) 

Now, note what you have done. You have given all these 

numbers in proportion to the first number--100; i.e., 500 is 5 

times as large and 50 is 1/2 as large. 

* This training session was developed by Hinshaw & Field (1974). Where 
one asterick appears, it is a reference to this note. 

Fi gure 0-1. Magni tude Esti mati on Instrument: 
Session 

Introductory Training 
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Magnitude Estimation Training Session * 

Let's take another practice run thinking in proportional 

terms. I will show you several lines of different lengths. The 

first line 1s your standard reference and has been assigned the 

number 100. Please look at the other sheets and observe that some 

of the lines are longer than the first line and some of the lines 

are shorter than the first line. 

Your task is to judge how much longer or shorter each line 

is compared to the first line. USing the number 100, assigned to 

the first line as your reference or standard, assign a number to 

each subsequent line in the series. The longer a line appears to be 

compared to the standard 11ne, the larger the number compared to 

100 you would tell me. If a line appears two times as long as the 

standard 11ne, you would state the number 200. If a line appears 

ten times as long, you state 1000. The shorter a line appears to be 

compared to the standard line, the smaller the number compared to 

100 you would tell me. If a l1ne were 1/2 as long, you would state 

50; one half of 100. A line about one-third as long would be given 

the number 33. 

Give each line a number, whatever number seems appropriate 

to you. Once you begin, please do not turn bock to check your 

numbers. Your first impression is the best (don't agonize). 

Figure 0-2. Magnitude Estimation 
Numeric Responses 

Instrument: Training Session for 



LINE 

1 

2 

4 

5 

6 

7 

8 

DATA COLLECTION FORM 

ID ___ ~ 
Date (Test) 
Date (Retest) 

Magnitude Estimation Training Session 

NUMERIC ESTIMATE 
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Figure 0-3. Data Collection Form for Training Session for Numeric 
Responses 



PROCEDURE FOR ADMINISTERING THE MAGNITUDE 
ESTIMATION INSTRUMENT** 

Instructions to Subjects: 

You have learned to give proportiono1 judgments by using 
numbers. I would like you to use this some technique to estimate 
the placement of a set of clinical situations on four 
characteristics. I will present you with a set of (18) cards, each 
one containing a description of a clinical situation. You will be 
asked to judge the situations according to four characteristics. 
You are asked to consider these situations from your perspective as 
a nurse practitioner actively engaged in clinical practice. 

Here is the list of 18 clinical situations. Take a minute 
to read through them before we start. (Pause) 

With each characteristic, you will be asked to select one 
of the clinical situations as a standard or average. It will be 
assigned 100 units, just like in the training session. Then you 
will be asked to judge the other clinical situations in proportion 
to the average situation. For e~amp1e, if you think a clinical 
situation has twice as much of the characteristic as the average 
situation, then assign it 200 units. If you think it has one fifth 
as much of the characteristic, give it a 20. If the situation has 
none of the characteristic, give it a zero. Remember, you may use 
any numbers or fractions in your estimates. 

The first characteristic on which you will judge the 
clinical situations is: (Place a card with the concept definition 
in front of the subject--Read the definition out loud). 

Among these clinical situations which . 

(Read statement from "Operational Definitions of the Concepts") 
Investigator has the subject select the standard stimulus. (Note 
standard stimulus selected on data sheet and place card with 
standard clinical situation in front of subject). This situation 
has an average or standard of the number (100). I want you to 
judge each of the remaining situations against the standard. One
by-one tell me each of the numbers you choose to represent the 
situations. 
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This procedure was developed by Hinshaw & Murdaugh (1986). 
two asteri cks appear, it is a reference to thi s note. 

Where 

Figure 0-4. Procedure for Administering the Magnitude Estimation 
Instrument: Numeric Responses 



The second 
paragraph). 

Reminders: 

characteristic (read the previous 

1. The subject should have three cards in front of her: the 
average or standard situation, the concept definition and 
the number 100. 

2. Remind the subject every three or four situations to judge 
each situation in relation to the standard or average item. 

3. Remind the subject every three or four situations to make 
her estimates using 100 units as the standard. 

4. Cards with stimuli should be turned over as soon as an 
estimate is made. 

5. Wotch for subject locking in to multiples of 100; Remind 
may use any number--Zero is appropriate if the situation 
has none of the characteristics. 

Figure 0-4. Continued 
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LINE PRODUCTION TRAINING SESSION* 

Let's toke another practice run thinking in proportional 

terms. I will show you a series of pages with several different 

numbers. The first number is 100 and is your reference. A standard 

line has been drown for the number 100. Please look at the other 

sheets and observe that some of the numbers are larger than the 

first number and some of the numbers are smaller than the first 

number. 

Your task is to judge how much larger or smaller each 

number is compared to the first number. Using the line drawn for 

the number 100 as your reference, simply draw a line for each 

subsequent number in the series. The larger the number compared to 

100, the longer the line you should draw. If a number is two times 

as large as the number 100, you draw a line two times as long as 

the standard line. The smaller the number compared to 100, the 

shorter the line you should draw. If a number were 1/2 as large, 

you would draw a line one-half as long as the standard. 

Draw a line for each number; whatever length seems 

appropriate to you. Draw as short or long 0 line as you need. If 

the paper is not wide enough for your line, curve the line and 

double bock (provide example). Once you begin, please do not turn 

bock to check your lines. Your first impression is the best. 

Figure 0-5. Magnitude Estimation 
Line Production 

Instrument: Training Session for 



NUMBER 

1. 200 

2. 25 

3. 500 

4. 50 

5. 33 

6. 300 

7. 120 

8. 450 

ID ___ _ 
Date (Test) 
Date (Retest) __ 

DATA COLLECTION FORM 

Line Production Training Session 

LINE LENGTH 
(mm) 

Figure 0-6. Data Collection Form for Training Session for Line 
Production 
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PROCEDURE FOR ADMINISTERING THE LINE 
PRODUCTION INSTRUMENT~~ 

Instructions to Subjects: 

You have learned to give proportional judgments by drawing 
lines. I would like you to use this same technique to estimate the 
placement of a set of c11n1cal situat10ns on four characteristics. 
I will present you w1th a set of (18) cards, each one containing a 
description of a c11nical s1tuat10n. You will be asked to judge the 
s1tuations according to four characteristics. You are asked to 
consider these situat10ns from your perspective as a nurse 
practitioner act1vely engaged 1n c11n1cal practice. 

Here is the 11st of 18 clin1cal s1tuatians. Take a minute 
to read through them before we start. (Pause) 

With each character1st1c, you w11l be asked to select one 
of the clinical s1tuations as a standard or average. It will be 
represented by this I1ne. (Show 100 mm l1ne on car'd). This will be 
the standard line. Then you will be asked to judge the other 
c11nical situat10ns in proport10n to the average Situation. For 
e~ample, 1f you think a clinical s1tuat10n has twice as much of the 
characterist1c as the average Situation, then draw a line twice as 
long as the standard. If you think it has one fifth as much of the 
characterist1c, draw a line one fifth as long as the standard. If 
the s1tuation has none of the character1stic, do not draw a line. 
You may draw a line of any length. If the paper is not wide enough, 
curve the line and double baclt. (Provide e~ample) 

The first characteristic on which you will judge the 
clinical situations 1s: (Place a card with the concept 
defin1t1on 1n front of the subject--Read the definition out loud). 

Among these c11n1cal s1tuat10ns which . . 

(Read statement from "Operational Def1n1t10ns of the Concepts") 
Invest1gator has the subject select the standard st1mulus. (Note 
standard st1mulus selected on data sheet and place card with 
standard c11nical s1tuation 1n front of subject). 

Th1s Situation has an average or standard length of line. 
Here 1s the average line. (Place the card with the 100 mm line in 
front of the subject). I want you to judge each of the remaining 
s1tuat10ns aga1nst the standard. Please use a separate sheet of 
paper for each of your judgments. Wr1te the number of the clin1cal 
s1tuat10n at the top of each sheet of paper. 

Figure 0-7. Procedure for Administering the Magnitude Estimation 
Instrument: Line Production 
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The second characteristic ... (read the previous paragraph) 

Reminders: 

1. The subject should have 
average situation, the 
line. 

three cards in front of her: the 
concept definition and the 100mm 

2. Remind the Subject every three or four situations to judge 
each situation in relation to the standard or average item. 

3. Remind the subject to focus on drawing lines in relation to 
the standard and not to worry about numbers. 

4. Cards with stimuli should be turned over as soon as an 
estimate is made. 

Figure 0-7. Continued 
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APPENDIX E 

MAGNITUDE ESTIMATION INSTRUMENT: 

RELIABILITY AND VALIDITY ASSESSMENT 
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Table E-l. Reliability Estimates: Test-Retest Pearson Correlation 
Coefficients for Magnitude Estimation Instrument With 
Individual Data From Numeric Estimation Modality 
(N=270 Judgments) 

Scale 
Care 
Complexity 

Ca re . 69~~ 
Complexity 

Expected 
Benefit 
Cost 
Ratio 

Expected . 76~~ 
Benefit 
Cost 
Ratio 

Amount of 
Interaction 

Amount of .80* 
Interaction 

Participatory 
Decision
Making 

Participatory .82* 
Decision-
Making 

* significant at p < .05 
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Table E-2. Reliability Estimates: Test-Retest Pearson Correlation 
Coefficients for Magnitude Estimation Instrument With 
Aggregated Data From Line Production Modality (N=18) 

Scale 
Care 
Complexity 

Care .93* 
Complexity 

Expected 
Benefit 
Cost 
Ratio 

Expected . 99~~ 
Benefit 
Cost 
Ratio 

Amount of 
Interaction 

Amount of .99* 
Interaction 

Participatory 
Decision
Making 

Participatory .98~~ 
Decision 
Making 

* significant at p < .05 
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Table E-3. Reliability Estimates: Test-Retest Pearson Correlation 
Coefficients for Magnitude Estimation Instrument With 
Individual Data From Line Production Modality 

Scale 

(N=270 Judgments) 

Care 
Complexity 

Expected 
Benefit 
Cost 
Ratio 

Care .77* 
Complexity 

Expected .81* 
Benefit 
Cost 
Ratio 

Amount of 
Interaction 

Amount of . 76* 
Intel"action 

Participatory 
Decision
Making 

Participatory .75* 
Decision-
Making 

* significant at p < .05 
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Table E-4. Factor Analysis of the Scale for Complexity (684 JUdgments) 

Factor Loadings* 

Item #1 Factor Factor Factor Factor Factor Factor 
(N=18) 1 2 3 4 5 6 

1 .54 
2 .76 
3 
4 
5 .70 
6 .80 
7 .67 
8 .83 
9 .70 
10 .85 
11 .67 
12 .85 
13 .90 
14 . 74 
15 .84 
16 
17 .66 
18 -- , .62 

Eigen- 5.62 2.27 2.23 l. 52 l. 17 l. 11 
value 
(~ 1.00) 

Explained 3l. 20 12.60 12.40 8.50 6.50 6.20 
Variance 
(%) 

Cumulative 31. 20 43.80 56.20 64. 70 71. 30 77.50 
Variance 
(%) 

*Factor Loading ~ .30; > .15 difference between loadings on other -factors 
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Table E-5. Factor Analysis of the Scale for Expected Benefit-Cost 
Ratio (684 Judgments) 

Factor Loadings* 

Item # Factor Factor Factor Factor Factor 
(N=18) 1 2 3 4 5 

1 .51 
2 .80 
3 .63 
4 .73 
5 .75 
6 .69 
7 . 78 
8 . 74 
9 .54 
10 .62 
11 
12 .77 
13 .49 
14 .67 
15 .58 
16 .91 
17 .66 
18 .69 

Eigenvalue 4. 19 2.25 2. 12 l. 76 l. 16 
(:: l. 00) 

Explained 23.30 12.50 11.80 9.80 6.50 
Variance 

Cumulative 23.30 35.80 47.60 57.30 63.80 
Variance 

~~Factor Loadi ng > .30; > .15 difference between loadings on other - -factors 



Table E-6. Factor Analysis of the Scale for Amount of Interaction 
(684 Judgments) 

Factor Loadi ngs~~ 

Item # Factor Factor Factor Factor Factor Factor Factor 
( N=18) 1 2 3 4 5 6 7 

1 .54 
2 .61 
3 .81 
4 .81 
5 . 78 
6 .69 
7 .82 
8 .79 
9 .86 
10 .76 
11 
12 
13 .72 
14 .62 
15 .88 
16 .86 
17 
18 

Eigenvalue 3.44 2.47 1.92 1.64 1. 43 1. 16 1.09 
(~ 1. 00) 

Explained 19.10 13.70 10. 70 9.10 7.90 6.50 6.10 
Variance 

Cumulative 19.10 32.80 43.50 52.70 60.60 67.10 73.10 
Variance 

*Factor Loadings > .30; > .15 difference between loadings on other - -factors 
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Table E-7. Factor Analysis of the Scale for Participatory Decision
Making (68 Judgments) 

Factor Loadings* 

Item # Factor Factor Factor Factor Factor Factor 
(N=18) 1 2 3 4 5 6 

1 .73 
2 .58 
3 .79 
4 .81 
5 .89 
6 .88 
7 .75 
8 
9 .75 
10 .67 
11 
12 
13 .57 
14 -.68 
15 . 78 
16 .75 
17 .73 
18 

Eigenvalue 4. 16 2.92 1. 59 1.47 1. 24 1. 08 
(~ 1.00) 

Explained 23.10 16.20 8.90 8.10 6.90 6.00 
Variance 

Cumulative 23.10 39.30 48.20 56.30 63.20 69.20 
Variance 

*Factor Loadings > .30; > .15 difference between loadings on other - -factors 

208 



APPENDIX F 

MAGNITUDE ESTIMATION INSTRUMENT: 

VALIDATION OF RATIO LEVEL OF MEASUREMENT 
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Table F-1. Cross Modality Matching: Pearson Correlation Coefficients 
Between Numeric Estimation Data and Line Production Data 
for Individual Data Sets (N=684 Judgments) 

Scale 
Care 
Complexity 

Care .716* 
Complexity 

Expected 
Benefit 
Cost 
Ratio 

Expected . 802-l~ 
Benefit 
Cost 
Ratio 

Amount of 
Interaction 

Amount of .835* 
Interaction 

Participatory 
Decision
Making 

Participatory .818* 
Decision-
Making 

* significant at p < .05 
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Figure F-l. Cross Modality Matching Plot for Care Complexity With 
Aggregated Data (N=18) 
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Fi gure F-2. Cross Modality Matching Plot for Expected Benefit-Cost 
Ratio With Aggregated Data (N=18) 
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Figure F-3. Cross Modality Matching Plot for Amount of Interaction 
With Aggregated Data (N=18) 
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Figure F-4. Cross Modality Matching Plot for Participatory Decision
Making With Aggregated Data (N=18) 
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Figure F-5. Cross Modality Matching Plot for Care Complexity With 
Individual Data (N=684 JUdgments) 
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Fi gure F-6. Cross Modality Matching Plot for Expected Benefit-Cost 
Ratio With Individual Data (N=684 JUdgments) 



L 
I 
N 
E 

P 
R 
o 
o 
U 
C 
T 
I 
o 
N 

R 
E 
S 
P 
o 
N 
S 
E 
S 

FREQUENCIES AND SYMBOLS USED 
1 1 7 - 7 13 - D 19 - J 25 - P 31 - V 
2 2 8 - 8 14 - E 20 - K 26 - Q 32 - W 
3 3 9 - 9 15 F 21 - L 27 - R 33 - X 
4 4 10 A 16 G 22 - 14 28 - S 34 - Y 
5 5 11 B 17 H 23 - N 29 - T 35 - Z 
6 6 12 C 18 I 24 - 0 30 - U 36 - * 

CROSS MOOALITV ~ATCHING FOR INTERACTION INO 
++----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~----+: 

3+ 
I 
I 
I 
I 

2.625. 
I 
I 
I 
I 

2.25+ 
I 
I 
12 
I 

1.675+ 1 
15 
12 
11 
13 

1.5"2 
11 
11 
I 
11 

1 . 125+ 1 
12 
11 
14 
I 

.75. 
11 
I 
I 
I 

1 
1 
3 
3 
2 
2 
1 
2 

2 2 
1 

1 
1 2 1 1 1 

4 1 
2 5 1 
1 9 1 
1 115 1 
4 3 
1 1 2 
5 3 4 

2 
1 
& 

3 3 2 
1 1 

1 1 
1 

2 2 
1 1 4 

1 5 3 3 
11 5 425 
3 5271C 

1212 0 36 6 
313A14 2 
22 13 3 
1 6 1 1 
4 1 1 1 
12 4 2 

12 4 1 
1 

1 
21 

1 1 
1 2 1 5 

4 3 4 
3 6 2 1 
3 o 1 2 
1 A 
2 6 2 
1 6 3 

2 2 

1 
1 1 

11 

11 
1 

11 1 
2 2 

4 
1 

I 
R 

I 
I . 
I 
I 
I 
I 
+ 
I 
I 
I 
I 
+ 
I 
I 
I 
I 
+ 
I 
I 
I 
I 

+ 

I 
I 
I 
I 

.375+ I 
I I 
I I 
R I 
I. 5 A 3 2 9 2 5 2 13 1 2 1 • 0: .. ____ • ____ + ____ + ____ + ____ + ____ + ____ + ____ + ____ + ____ .. ____ + ____ + ____ • ____ + ____ ; ____ ++ 

.2 .6 1 1.4 I.B 2.2 2.6
2

•
6 

3.2 
.4 .0 1.2 1.6 2 2.4 o 

NUMERIC RESPONSES 

217 

Figure F-7. Cross Modality Matching Plot for Amount of Interaction 
With Individual Data (N=684 JUdgments) 
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Fi gure F-8. Cross Modality Matching Plot for Participatory Decision
Making With Indvidual Data (N=684 JUdgments) 
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PRACTICE RULES INSTRUMENT 

Instructions: 

ID 
Date (Test) 
Date (Retest) 

Individuals often develop informal rules about how to work 
together. Which of the following three statements do you think 
BEST describes your working relationship with Dr. ? 

KEY: 

Practice Rule 

1. You try as much as you can to 
help each other while trying 
to get your own work done. 

2. You are expected to do your 
fair share. 

3. You focus on getting your own 
goals accomplished. 

4. You watch out for yourself. 

5. If you ask for assistance, you 
are expected to give something 
in return. 

6. You try to practice in ways 
that will benefit both of you. 

PRACTICE RULE 

Cooperation 

Reciprocity 

Rationality 

ITEMS 

1, 6 

2, 5 

3, 4 

Figure G-l. Practice Rules Instrument 

Response 
Time 1 Time 2 
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PRACTICE RULES INSTRUMENT 

SORTING PROCEDURE 
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The Practice Rules Instrument is being developed to distinguish 
among three practice rules that may be operative in exchange relation
ships between nurse practitioners and physicians in primary care 
practices. 

A PRACTICE RULE is defined as: A norm that specifies how benefits 
and costs should be distributed between nurse practitioners and physi
cians. It defines the desirable outcome of an exchange of benefits 
between professionals. 

The three practi ce ru 1 es intended to be measured by the items 
in the instrument are cooperation, rationality and reciprocity. Items 
measuring each of the three practice rules will be presented to nurse 
practitioner subjects. Each subject will be asked to select the item 
that is most representative of her working relationship with an identi
fi ed phys i ci an. 

Us i ng the fo 11 owi ng defi ni ti ons, i ndi cate on the attached sheet 
the practice rule best indexed by each item. 

COOPERATION: Participants in the exchange should act to 
maximize joint or mutual gain. 

RA TI ONAL! TY: Participants in the exchange should act to 
maximize their own gain. 

RECIPROCITY: Participants in the exchange should act to 
maximize fairness or balance in the distribution 
of benefits. 

Any comments that you have about the items would be received with 
appreciation. Thank you for your help. 

Figure G-2. Sorting Procedure for Practice Rules Instrument 



Item 

1. You are expected to do 
your fair share. 

2. You do whatever is 
necessary to get what you 
need to care for 
your patients. 

3. You watch out for yourself. 

4. You try as much as you can to 
help each other while trying 
to get your own work done. 

5. If you ask for assistance, you 
are expected to give something 
in return. 

6. You focus on getting your 
own goals accomplished. 

7. You try to make sure that you 
give as much help as you get. 

8. You try to work on common 
goals so you can both benefit. 

9. You try to be fair in how 
much help you ask from each 
other. 

10. You try to make sure that 
both your own and Dr. 's 
practice goals are met. 

11. You try to practice in ways that 
will benefit both of you. 

Figure G-2. Continued 

Cooperation Rationality Reciprocity 
None of 
These Comments 

N 
N 
N 
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SUBJECT DISCLAIMER 

Title of Project: Factors Influencing Nurse Practitioner Decisions 
Abaut Interaction and Participation in Primary 
Care Delivery Systems 

You are being asked to participate in a study aimed at 
learning more about nurse practitioner decision-making about 
interacting and coordinating care with physicians. Little is known 
about the factors that nurse practitioners consider in making 
decisions to seek physician participation in patient care. 

Participation involves completing three questionnaires. The 
questionnaires will take approximately 60 minutes to complete. You 
may be asked to respond a second time to two of the questionnaires 
at a later date. The second interview will take approximately 30 
minutes. 

The interview will be scheduled at a time and place that is 
convenient for you. Although there may not be any direct benefit 
to you, there are no known risks to you. The information you 
provide will be used to increase the understanding of nurse 
practitioner decision processes and ultimately, to understand how 
these decisions affect the outcomes of care that nurse 
practitioners provide. 

Your participation is voluntary. Please feel free to ask 
questions about the study at any time. You may withdraw from the 
study at any time. All data will be treated with confidentiality. 
8y responding to the questionnaires, you will be giving your 
consent to participate in the study. 

If you choose to participate in the study, your assistance 
is greatly appreciated. Your sharing of your ideas and experiences 
is extremely valuable and will help to add to the knowledge about 
nurse practitioner practice. 

Gerri S. Lamb, M.S., R.N. ,C. 
Doctoral Student 
College of Nursing 
University of Arizona 
Tucson, Arizona 85721 
626-6154 or 323-3096 
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Table 1-1. Age of Nurse Practitioners and Identified Physicians (N=38) 

Standard 
Characteristic Mean Median Range Deviation 

Age of NP 40.3 37.0 28-59 8.4 
in Years 

Age of Identified 39. 7 37.0 29-60 8.5 
MD in Years 
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Table 1-2. Education of Nurse Practitioners (N=38) 

% of 
Highest Degree Obtained N Sample 

Diploma 6 15.8 

Associate Degree 2 5.3 

Baccalaureate Degree 11 28.9 

Master's Degree 19 50.0 

TOTAL 38 100.0 
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Table I-3. Practice Setting for Nurse Practitioners (N=38) 

% of 
Practice Setting N Sample 

Private Practice 3 7.9 

Private Group Practice 1 2.6 

Prepaid Group Pt'acti ce 10 26.3 

Hospital Clinic 8 2l.1 

Community Clinic 11 28.9 

Hospital Emergency Department 2 5.3 

Inpatient Unit 2.6 

Employee Hea lth 2 5.3 

TOTAL 38 100.0 
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Table 1-4. Setting and Employment Characteristics (N=38) 

Setting/Employment Standard 
Characteristics Mean Median Range Deviation 

Number of Other 7. 1 2.0 0 to 80 13.4 
NPs in Setting 

Number of Other 2.6 0.0 0 to 21 0.0 
NPs in Work Area 

Nij'mber of MDs in 9.4 4.0 to 80 16.4 
Setting (N=28) 

Number of MDs in 3.6 2.0 0 to 25 4.3 
Work Area 



Tab le 1-5. Guidelines in Employment Setting Nurse 
Practitioner Practice CN=38) 

Guideline N 

No formal/informal guidelines 20 

Protocols used 10 

Emergency protocols used 

Specific problems triaged 6 
to physician 

NP records co-signed 5 
by physician 

NP specialist referrals 2 
signed by physician 

TOTALi~ 44 
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% of 
Sample 

52.6 

26.3 

2.6 

15.8 

13.2 

5.3 

i~ Tota 1 greater than 38 since subjects cou 1 d respond to more than one 
category 
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Table 1-6. Clinical Practice and Caseload Characteristics (N=38) 

Clinical Practice and Standard 
Caseload Characteristics Mean Median Range Deviation 

Number of NP Direct 34.8 36.0 15 to 64 9.8 
Care Hours per Week 

Number of Patients 14.8 15.0 5 to 30 5.8 
Seen Daily by NP 
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Table 1-7. Nurse Practitioner Consultation Practices (N=38) 

Standard 
Consultation Practice Mean Median Range Deviation 

Percent of Daily 16. 7 11.0 1 to 70 15.6 
Patients NP Consults 
With MD 

Number of MD Consu ltants 4.5 3.5 1 to 20 4. 1 
Available to NPs During 
Usual Work Hours 
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Table I-8. Consulting Procedures Used by the Nurse Practitioners 
(N=38) 

% of 
Consulting Procedure N Sample 

Consistent MD Consultant 18 47.4 

Rotating MD Consultant 12 31. 6 

Several MDs Consulted Equally 6 15.8 

Patient's Primary MD Consulted 2 5.2 

TOTAL 38 100.0 



Table 1-9. 

Sex 

Female 

Male 

TOTAL 

Sex of Identified Physician (N=38) 

N 

6 

32 

38 

% of 
Sample 

15.8 

84.2 

100.0 
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Table 1-10. Practice Specialty of Identified Physician (N=38) 

% of 
Speci a lty N Sample 

Internal Medicine 11 28.9 

Family Practice 22 57.9 

Osteopathy 3 7.9 

Geriatric Medicine 2.6 

Occupational Hea lth 2.6 

TOTAL 38 100.0 
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Table 1-11. Primary Consultation Site With Identified Physician (N=38) 

Consultation Site 

Onsite Consultation 

Rare Onsite Consultation 

TOTAL 

N 

32 

6 

38 

% of 
Sample 

84.2 

15.8 

100.0 



Table 1-12. Pertrson C0rrel~tion Coefficients netween Demographic Varictbles (N=38) 

Number 
Weekly !lOs 

Months Number Number Direct tlumber tlumber Number Avatl-
Demographic IlP tlP NP in UPs In NPs in Contact Patients % Consults HDs in MDs in able to 
Variables Age Education Experience Setting Setting Area Hours Per Day Per Day Setting Area Consult 

tiP Age 1.000 -.555" .523" • 511" -.240 -.133 -.068 .057 -.098 .014 -.006 -.138 
UP Education 1.000 -.442" -.497" .196 .079 -.073 .119 -.119 -.006 -.074 -.052 

UP Experience 1.000 .739" -.248 -.139 .252 .023 -.059 -.007 .016 -.045 

Months in Setting 1.000 -.107 .037 .124 .028 .151 -.012 .070 .086 

Number liPs in 1.000 .736" .098 -.004 .183 .368 .079 -.053 
Setting 
Number UPs 1.000 .082 -.156 .272 -.012 .131 -.083 
in Area 

Weekly Di rect 1.000 .176 -.169 .212 .073 -.157 
Contact Hours 

!lumber Patients 1.000 .048 -.066 -.135 .027 
Per Day 
% Consults Per Oay 1.000 -.013 .121 .240 
Number MDs 1.000 .443" .119 
in Setting 
Nu ... ber I{os 1.000 .138 
in Area 

Number ~Ms Available 1.000 
to Consult 
Months Working 
With HD 
MD Age 

" significant at p ~ .05 

Months 
Harking 
With 
tiD 

.309 
-.219 

.465" 

.422* 

-.091 

-.002 

-.134 

-.077 

.320" 
-.100 

-.116 

-.122 

1.000 

MD 
Age 

.153 
-.112 

.220 

.082 

-.177 

.025 

.067 

-.302 

.243 
-.218 

-.011 

-.121 

.443" 

1.000 

N 
LV 
-....J 
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Tab le J-1. Rank Order of Stimuli for Care Complexity With Equal 
Medians Ordered by Magnitude of Nursing Complexity 

Placement on 
Rank Care Complexity Stimulus Number and Brief 
Order Grid Median Description 

1 Lo Nsg-Lo Med 22.5 18. 25 yr man URI 

2 Lo Nsg-Lo Med 50.0 10. 32 yr man shoulder 

3 Lo Nsg-Mod Med 50.0 12. 62 yr man diabetes 

4 Lo Nsg-Mod Med 50.0 14. 38 yr man mole 

5 Mod Nsg-Lo Med 50.0 2. 20 yr woman UTI 

6 Mod Nsg-Lo Med 50.0 13. 26 yr man HM 

7 Hi Nsg-Mod Med 80.0 11. 30 yr woman headache 

8 Mod Nsg-Mod Med 95.0 1. 45 yr woman back pain 

9 Mod Nsg-Mod Med 100.0 9. 64 yr woman BP 

10 Hi Nsg-Lo Med 100.0 3. 90 yr man pre-op PE 

11 Hi' Nsg-Lo Med 120.0 17. 24 yr woman single 

12 Hi Nsg-Mod Med 120.0 4. 65 yr woman diabe::es 

13 Lo Nsg-Hi Med 125.0 7. 18 yr woman abd pain 

14 Hi Nsg-Hi Med 125.0 15. 35 yr man AIDS 

15 Lo Nsg-Hi Med 177.5 8. 86 yr man RA 

16 Mod Nsg-Hi Med 200.0 5. 81 yr man frail 

17 Mod Nsg-Hi Med 200.0 6. 57 yr man feels bad 

18 Hi Nsg-Hi Med 200.0 16. 70 yr woman many prob 
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Table J-2. Rank Order of Stimuli for Care Complexity With Equal 
Medians Ordered by Magnitude of Medical Complexity 

Placement on 
Rank Care Complexity Stimulus Number and Brief 
Order Grid Median Description 

1 Lo Nsg-Lo Med 22.5 18. 25 yr man URI 

2 Lo Nsg-Lo Med 50.0 10. 32 yr man shoulder 

3 Mod Nsg-Lo Med 50.0 2. 20 yr woman UTI 

4 Mod Nsg-Lo Med 50.0 13. 26 yr man HM 

5 Lo Nsg-Mod Med 50.0 12. 62 yr man diabetes 

6 Lo Nsg-Mod Med 50.0 14. 38 yr man mole 

7 Hi Nsg-Mod Med 80.0 11 . 30 yr woman headache 

8 Mod Nsg-Mod Med 95.0 1. 45 yr woman backpain 

9 Hi Nsg-Lo Med 100.0 3. 90 yr man pre-op PE 

10 Mod Nsg-Mod Med 100.0 9. 64 yr woman BP 

11 Hi Nsg-Lo Med 120.0 17. 24 yr woman single 

12 Hi Nsg-Mod Med 120.0 4. 65 yr woman diabetes 

13 Lo Nsg-Hi Med 125.0 7. 18 yr woman abd pain 

14 Hi Nsg-Hi Med 125.0 15. 35 yr man AIDS 

15 Lo Nsg-Hi Med 177.5 8. 86 yr man RA 

16 Mod Nsg-Hi Med 200.0 5. 81 yr man frail 

17 Mod Nsg-Hi Med 200.0 6. 57 yr man feels bad 

18 Hi Nsg-Hi Med 200.0 16. 70 yr woman many prob 
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Table J-3. Magnitude Estimation Data: Number of Zero Responses for 
Each Concept Using Numeric Data Set (N=684) 

% of 
Concept N Responses 

Complexity 4 0.5 

Benefit-Cost Ratio 181 26.0 

Interaction 185 27.0 

Participatory 185 27.0 
Decision-Making 
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Table J-4. Magnitude Estimation Data: Range of Medians for Each Concept 
Using Numeric Data Set (N=684) 

Lowest Highest 
Concept Median Median Range 

Ca re Complex ity 22.5 200.0 177.5 

Benefit-Cost Ratio 0.0 160.0 160'.0 

Interaction 0.0 175.0 175.0 

Participatory 0.0 150.0 150.0 
Decision-Making 



243 

Table J~5. Pearson Correlation Coefficients Between Concepts in the 
Theoretical Model Using the Individual Data Set 
(N=684 Judgments) 

Care 
Concepts Complexity 

Care 1.000 
Complexity 

Expected 
Benefit
Cost 
Ratio 

Amount of 
Interaction 

Expected 
Benefit
Cost 
Ratio 

. 586~(-

1.000 

Participatory 
Amount of Decision-
Interaction Making 

.620* .627* 

. 849~~ 

1.000 . 845~'<-

Participatory 1.000 
Decision-Making 

* significant at p < .05 
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STAGE I STAGE II STAGE II I 

Care B=;18 '-. Amount of 
ComplexTt-,..,.y-_----------------/' Interaction 

(CC) ~ 2 
R =.75 (AI) 

Structural Equations: 

EBC = .59 CC + e 

AI =.18 CC + .75 EBC + e 

PDM = .20 CC + .73 EBC + e 

Expected 
Benefit-Cost 
Ratio (EBC) 

R2 = .34 

B = Standardized Regression Coefficient 

>- Participatory 
Decision-Making 

(PDM) 

R2 = .75 
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Figure K-1. Theoretical Model: Nurse Practitioner Judgments About 
Interaction and Participatory Decision-Making. Individual 
Data (N=684) 
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Table L-1. Functional Relationships Among Concepts: Comparison of 

R2 Between Logged and Raw Aggregated Data 

Concept 

Expected Benefit-Cost Ratio 

Amount of Interaction 

Participatory Decision
Making 

R2 
Logged Aggregated 
Data 
(N=18) 

.69 

.97 

.98 

R2 
Raw Aggregated 
Data 
(N=18) 

.81 

.95 

.95 



248 

Table L-2. Functional Relationships Among Concepts: Comparison of 

R2 Between Logged and Raw Individual Data 

Concept 

Expected Benefit-Cost 
Ratio 

Amount of Interaction 

Participatory Decision
Making 

R2 
Logged Individual 
Data 
(N=684) 

.34 

.75 

.75 

R2 
Raw Individual 
Data 
(N=684) 

.43 

.65 

.65 
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Figure M-1. 
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Histogram of Standardized Residuals With Aggregated Data 
(N=18): Expected Benefit-Cost Ratio (Equation 4.1) 
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E.poctoO 

Fi gure M-2. Normal Probability Plot of Observed Standardized Residuals 
by Expected Residuals With Aggregated Data (N=18): Expected 
Benefit-Cost Ratio (Equation 4.1) 
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Figure M~3. Scatterplot of Predicted Expected Benefit-Cost Ratio by 
the Standardized Residuals of Expected Benefit-Cost Ratio 
With Aggregated Data (N=18) (Equation 4.1) 



Standardized Scatterplot 
Across - AGMI Down - *ZRESID 
Out ++-----+-----+-----+-----+-----+-----++ 

3 + 

2 + 
I 
I 

I + 
I 
I 

o + 

-I + 

-2 + 

-3 + 

• 

+ 
I 
I 
+ 
I 
I 
+ 

I 
I 
+ 

I 
I 
+ 

I 
I 
+ 

I 
I 
+ 

Out ++-----+-----+-----+-----+-----+-----++ 
-3 -2 -I 0 2 3 Out 

Symbols: 

Max N 

1.0 
2.0 

* 3.0 

Figure M-4. Scatterplot of Complexity by Standardized Residuals for 
Expected Benefit-Cost Ratio With Aggregated Data (N=18) 
(Equation 4.1) 

253 



HistoQram 
N E.p N 

- StanOarOizeo RosiOual 
(0 = I Callos. Normal Curl/o) 

o .75 
o .38 
o .55 
o .78 
o 1.09 
o 1.50 
o 2.04 
o 2.72 
2 3.58 
2 4.63 
2 5.89 
5 7.39 
2 9.12 

10 11.08 
6 13.26 

11 15.62 
16 18.12 
14 20.69 
29 23.26 
47 25.74 
72 2a.05 
72 30.09 
60 31. 78 
45 33.04 
38 33.82 
20 34.09 
19 33.B2 
24 33.04 

5 31. 7B 
13 30.09 
13 2a.05 

7 25.74 
3 23.26 

25 20.69 
10 18.12 

1 15.62 
4 13.26 

30 11.0a 
o 9.12 

26 7.39 
a 5.89 

29 4.63 
3 3.58 
o 2.72 
5 2.04 
3 1.50 
o 1.09 
1 .78 
2 .55 
o .38 
o .75 

Fi gure ~~-5. 

Out 
3.00 
2.BB 
2.75 
2.63 
2.50 
2.3B 
2.25 
2.13 •• 
2.00 •• 
1.88 .0 

1.75 ••••• 
1.63 00 

1.50 .00 ••••••• 

1.38 e.o ••• 
1.25 ••••••••••• 
1.13 •••••••••••••••• 
1.00 •••••••••••••• 

.88 •••••••••••••••• 0 ••••• : •••••• 

. 75 ••• G ••••••••••••••••••••• : ••••••••••••••••••••• 

.63 ••••••••••••••••••••••••••• : •••••••••••••••••••••••••••••••••••••••••••• 

.50 ••••••••••••••••••••••••••••• : •••••••••••••••••••••••••••••••••••••••••• 

.38 •••••••••••• 00 ••••••••••••••••• : •••••••••••••••••••••••••••• 

.25 •••• o •••••••••••••••••••••••• o •• :.o.~ •• oo •• o. 

.13 ••••••••••••••••••••••••••••••••• : •••• 

.00 •••••••••••••••••••• 
-.13 ••••••••••••••••••• 
-.25 •••••••••••••••• 0 ••••••• 

-.38 ••••• 
-.50 •••••• 0 •••••• 

-.63 ••••• 0 ••••••• 

-.75 ••••••• 
-.88 ••• 

-1.00 ••••••••••••• 0 ••••• 0: •••• 

-1.13·········· 
-1.25 • -1.38 •••• 
-1.50 •••••••••• : ••• 000 ••••••• 0 ••••• 

-1.63 
-1.75 •••••• : ••••••••••••••••••• 
- 1 .88 ••••• : •• 
-2.00 •••• : ••••• 00 ••••••••••••••••• 

-2.13 0 •• 

-2.25 
-2.38 .:0 •• 
-2.50 .,. 
-2.63 
-2.75 
-2.BB :. 
-3.00 

Out 

Histogram of Standardized Residuals With Individual Data 
(N=684): Exp€cted Benefit-Cost Ratio (Equation 4.1) 
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Figure M-6. Normal Probability Plot of Observed Standardized Residuals 
by Expected Residual With Individual Data (N=684): Expected 
Benefit-Cost Ratio (Equation 4.1) 
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Figure M-7. Scatterplot of Predicted Expected Benefit-Cost Ratio by 
the Standardized Residuals of Expected Benefit-Cost Ratio 
With Individual Data (N=684) (Equation 4.1) 
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Figure M-8. Scatterplot of Complexity by Standardized Residuals for 
Expected Benefit-Cost Ratio With Individual Data (N=684) 
(Equation 4.1) 
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Figure M-14. Histogram of Standardized Residuals With Individual Data 
(N=684): Amount of Interaction (Equation 4.2) 
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Figure M-15. Normal Probability Plot of Observed Standardized Residuals by Expected Residuals 
With Individual Data (N=684) Amount of Interaction (Equation 4.2) 
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Figure M-16. Scatterplot of Predicted Amount of Interaction by the 
Standardized Residuals of Amount of Interaction With 
Individual Data (N=684) (Equation 4.2) 
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Figure M-17. Scatterplot of Complexity by Standardized Residuals for 
Amount of Interaction With Individual Data (N=684) 
(Equation 4.2) 
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Figure M-19. Histogram of Standardized Residuals With Aggregated Data 
(N=18): Participatory Decision-Making (Equation 4.3) 
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Figure M-20. Normal Probability Plot of Observed Standardized Residuals by Expected 
Residuals With Aggregated Data (N=18): Participatory Decision-Making 
(Equation 4.3) 
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Figure M~21. Scatterplot of Predicted Participatory Decision-Making 
by the Standardized Residual of Participatory Decision
Making With Aggregated Data (N=18) (Equation 4.3) 
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Figure M-22. Scatterplot of Complexity by Standardized Residuals for 
Participatory Decision-Making With Aggregated Data 
(N=18) (Equation 4.3) 
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Figure M-23. Scatterplot of Expected Benefit-Cost Ratio by 
Standardized Residuals for Participatory Decision-Making 
With Aggregated Data (N=18) (Equation 4.3) 
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Figure M':-24. Histogram of Standardized Residuals With Individual Data 
(N=684): Participatory Decision-Making (Equation 4.3) 
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Figu~eM-25. Normal Probability Plot of Observed Standardized Residuals by Expected 
Residuals With Individual Data (N=684): Participatory Decision-Making 
(Equation 4.3) N 
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Figure M-26. Scatterplot of Predicted Participatory D~cision-Making 
by the Standardized Residual of Participatory Decision
Making With Individual Data (N=684) (Equation 4.3) 
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Figure M~27. Scatterplot of Complexity by Standardized Residuals for 
Participatory Decision-Making With Individual Data (N=684) 
(Equation 4.3) 
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Figure M-28. Scatterplot of Expected Benefit-Cost Ratio by Standardized 
Residuals for Participatory Decision-Making With Individual 
Data (N=684) (Equation 4.3) 
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Table M-1. Unattenuated Pearson Correlation Coefficients Between the 
Concepts in the Theoretical Model Using Stability Estimates 
on Aggregated Data (N=18) 

Concepts 

Care 
Complexity 

Expected 
Benefit-Cost 
Ratio 

Amount of 
Interaction 

Participatory 
Decision-Making 

Care 
Complexity 

Expected 
Benefit
Cost 
Ratio 

.879 

Amount of 
Interaction 

.929 

1.009 

Participatory 
Decision
Making 

.934 

1.047 

1. 035 
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Table M-2. Unattenuated Pearson Correlation Coefficients Between the 
Concepts in the Theoretical Model Using Stability Estimates 
on Individual Data (N=684) 

Concepts 

Care 
Complexity 

Expected 
Benefit-Cost 
Ratio 

Amount of 
Interaction 

Participatory 
Decision-Making 

Care 
Complexity 

Expected 
Benefit
Cost 
Ratio 

.809 

Amount of 
Interaction 

.834 

1.098 

Participatory 
Decision
Making 

.834 

1.076 

1.043 
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Table N-l. Practice Rules Instrument: First Administration CN=38) 

% of 
Practice Rule N Sample 

Cooperation 28 73. 7 

Reci procity 3 7.9 

Rati ona 1 ity 7 18.4 

TOTAL 38 100.0 
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Table N-2. Practice Rules Instrument: Second Administration (N=38) 

% of 
Practice Rule N Sample 

Cooperation 26 68.4 

Reci procity 5 13.2 

Rationality 7 18.4 

TOTAL 38 100.0 
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