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ABSTRACT 

The purpose 6fthis research was the development of an instrument 

to measure the complexity of nursing care requirements in ambulatory care 

settings. Charles Perrow's sociological theory of organizations was 

adapted to nursing in order to define the complexity concept. 

Four research questions were investigated in this study. These 

questions related first, to the construct validity of the instrument's 

activity category system; second, to the criterion validity of the com

plexity weighting system; third, to the equivalent reliability to the 

instrument and fourth, to the instrument's clinical generalizability. 

Construct validity was evaluated through the regression of sub

jective estimations of complexity on the individual categories which 

make up the Ambulatory Care Client Classification Instrument. After 

deletion of 154 ratings that contained measurement error, 641 independent 

client ratings remained for analysis. This data indicated that the 

classification instrument accounted for 52 percent of the total nursing 

care complexity in the ambulatory setting. An 18 variable equation was 

as statistically effective in explaining complexity as was the original 

44 variable equation. 

Criterion validity was examined by comparing empirical complexity 

weights established through the regression of subjective complexity 

estimations on activity categories with theoretical weights determined 

by nurse experts in a Delphi exercise. Kendall's tau, a measure of rank 

xi 



association, was used for analysis. This examination revealed no 

statistically significant direct association between empirical and 

theoretical sets of complexity weights • 

xii 

.... , Equivalent r:eliability was investigated by looking at ·the per

cent agreement among six trained raters using ~he classification 

instrument. The data indicated agreement on ratings was above 90 per

cent which met the criterion pre-established for interrater reliability. 

Finally, by a graphical analysis of residuals from regression 

equations, instrument generalizability across clinical services was 

examined. The Ambulatory CareClient Classification Instrument was not 

found to be generalizable in explaining the complexity of nursing care 

requirements across the clinical services used in this research. 



CHAPTER 1 

INTRODUCTION 

The purpose of this research was the development of an instru

ment to measure the complexity of nursing care requirements in ambulatory 

care settings. Such an instrument could be used to devise a client 

classification system and to determine nurse staffing for hospital 

based ambulatory care settings. The following sections of this intro

ductory chapter ~eview the concepts of ambulatory care and patient 

classification. 

Ambulatory Care and Nursing Services 

Ambulatory care is a broad, comprehensive term that encompasses 

a wide variety of arrangements where clients obtain health care without 

admission in an inpatient facility. Loebs (1978) has considered that the 

continuum of ambulatory care includes individual practitioners in a 

private office setting as well as the multi-specialty group practice 

affiliated with a medical center. He further stated that organized 

ambulatory services represent a specific segment of the ambulatory care 

continuum. Roemer (1975) has noted that organized ambulatory care 

services occur in settings where several health personnel collaborate to 

make decisions in a team manner as part of an organizational framework 

where services are usually financed in a shared manner. Examples of 

organized ambulatory care services are public health clinics, industrial 

1 
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health clinics, private group medical practices, free-standing voluntary 

programs and hospital-based programs. The primary focus of ' this investi

gation was the organized ambulatory care setting, specifically the 

hospital-based program. 

A major social effort has changed the focus of health care from 

the inpatient hospital unit to the care of the client in the ambulatory 

setting. A decade ago Roemer (1971) noted the effort to improve the 

delivery of out-of-hospital service. To date, that effort has continued. 

Oaks (1973) has attributed the shift from hospital care to 

ambulatory care to four factors: ' (1) increase in health costs; (2) gaps 

in insurance protection; (3) shortages in economically depressed areas; 

and, (4) increased demand for service. In addition, recent advances in 

the management of acute medical problems have contributed to reduced 

morbidity and increased need to manage more individuals for chronic 

health problems outside the environment of an inpatient setting (Hines 

and Tanner, 1979). 

Since nurses are employed in all types of ambulatory care 

settings, the increased use of these facilities should have important 

implications for the nursing professional. Roemer (1979) has noted that 

in all aspects of health planning, the numbers, types and functions of 

skilled personnel are highly relevant. If health needs are to be met 

effectively, it is obviously important to have appropriate manpower 

available. Furthermore, if the service is to be efficient and economical, 

personnel should be capable by virtue of education and training to deal 

with client problems that normally occur in the delivery area. 
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More than 20 years ago Osgood (1958) noted that very little 

had then been written about clinic nursing services, even though the role 

of the nurse in such clinics is a significant one since the nurse serves 

as the link between the inpatient unit and the home. She emphasized 

that studies were needed to determine how the nurse does and should 

function, how many nurses are needed in relation to the number of 

patients and the methods of evaluating clinic nursing services. 

Ambulatory nursing services continued to receive sporatic 

attention from the nursing profession in the following decade. Perhaps 

the most ambitious project was that funded by the American Nurses' 

Foundation in 1961 and directed by Bennis. Bennis and his colleagues 

(1961) described the role of nursing in the clinic setting as consisting 

primarily of routine office functions, such as patient escorts and 

chaperones, including those traditionally thought of as secretarial 

activities. 

In the past two decades, the concept of nursing has changed along 

with changes in the concept of health. Oaks (1973) noted that health 

care is no longer considered a privilege but a right of all citizens 

and that this is a very health conscious nation. This social attitutde 

has led to an increased emphasis on patient education, preventive care, 

and primary care services. More and more nurses have been assuming the 

responsibility, either independentlY or interdependently with other 

health team memebers, for the provision of these and other health care 

services. However, subsequent research into the actual functioning 

of nurses in the ambulatory care setting has been lacking. 
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There have been, however, a volume of studies and articles 

looking at the various physician-extender nursing roles and those roles 

that expand nursing functions into the area of primary care. Some of the 

most recent articles are those by Repicky, Mendenhall and Neville (1980) 

Duggan (1979) and Levin~ Orr, Sheats1ey, Lohr and Brodie (1978). 

These studies about the role of the nurse practitioner do not, however, 

reflect the total functioning of nurses in ambulatory care settings. 

The only work to date that specifically looks at this question is that 

by Verran (1981). Since the Verran research is crucial to the develop

ment of this investigation, a brief review is given in Chapter 3 and a 

more extensive summary is included in Appendix A. 

The increased utilization of nurses in ambulatory care and the 

need to control health care costs demand the formal study of the types 

of nursi~g personnel required to best meet the needs of clients at the 

least possible cost. Determination of nursing manpower requirements is 

dependent upon a system for determining the nursing care requirements of 

clients and fitting these requirements to the appropriate levels of 

staff expertise. Most work on such a system has been conducted in in

patient settings with little attention to the outpatient area. The next 

section of this chapter explores patient classification methodology. 

Patient Classification Methodology 

A patient classification system is a manpower planning tool 

somewhat unique to the nursing profession. The purpose of patient 

classification is to match manpower resources to patients' requirements 

for nursing services. Two major documents have attempted to review 



classification systems and their usefulness to staffing problems. The 

first of these is the work by Aydo1otte (1973) which recognized patient 

classification systems as vital components of many staffing methodolo

gies. The second, and more recent work by Giovannetti (1978), has 

provided a definitive discussion of patient classification systems, 

their uses and limitations. Most of the following descriptive material 

is abstracted from Giovannetti's monograph. 

5 

Patient classification systems operate essentially by assessing 

and measuring the variable nature of nursing service demand. It is 

recognized by most staffing experts ~hat there may be wide swings in the 

demand for nursing care from day to day an? even from hour to hour. 

These fluctuations are often independent of the number of patients in 

the specific unit. The impact of this variability is such that the 

number of patients in a unit may not be an adequate indicator of the 

demand for care. 

The concept of patient classification entails the categorization 

or grouping of patients according to some assessment of their nursing 

care requirements over a specified period of time. The procedure used 

to categorize patients varies among tools but two major types of method

ology have been identified. These types have been termed prototype 

evaluation and factor evaluation. 

Giovannetti (1978) noted that prototype evaluation instruments 

are characterized by broad descriptions of patient care categories and 

the characteristics of the typical patient who would belong in each of 

these care categories. The prototype evaluation methodology is applied 
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by comparing the actual characteristics of a patient with those described 

in the prototype. Thepatient is classified into the category of care 

which most closely matches the prototype description. 

The factor evaluation design involves the delineation of specif

ic elements of care for which the patient is rated independently. 

Ratings on the individual elements are then summed to provide an overall 

rating, which, when compared with a set of decision rules, identifies 

the appropriate care category. It may be noted that type of instrument 

does not require the final step of categorization since the individual 

score gives an estimate of care requirements--the higher the score, the 

greater the requirement. 

The basic difference in the two types of instruments lies in the 

method of rating. Some measure of subjectivity in rating is included in 

both types, however, the factor evaluation design seems to lend itself 

to less subjectivity than does the prototype design. Another advantage 

of the factor evaluation instrument is its ease of completion with 

little training and retraining necessary, while a disadvantage relates 

to the time required for that completion. 

Almost all patient classification systems are used in con

junction with some quantification or an estimation of the nursing care 

resources associated with each category of care. Two methods of 

quantification are common. The first of these is based upon either the 

time required for each nursing activity or the average time required for 

each category. The second method is based on the complexity of nursing 

care requirements. In this context, complexity refers to the knowledge 



base and skill required to complete an activity. Both aspects are 

necessary for an effective instrument since the time component assists 

in determining the numbers of nursing staff required while the com

plexity aspect deals with the categories of staff needed in an area. 

7 

As with any instrument or measuring device, some estimate of 

both reliability and validity must be established before the classifi

cation system can be used with confidence. Both Aydelotte (1973) and 

Giovanetti (1979) spoke to the issue of instrument testing for 

reliability and validity. In particular, Giovanetti (1979) noted that 

due to the nature of patient classification instruments, measures of 

equivalence represent the most important estimates of reliability. In 

this case, equivalence refers to interrater reliability or the result 

of comparisons between two or more persons classifying the same patient 

at the same time. In regard to the issue of validity, Giovanetti (1979) 

contended that all aspects of validity are important although construct 

validity is seldom demonstrated with current systems. 

Another major issue in dealing with patient classification 

systems relates to the system's generalizability across clinical services. 

Berry (1974) spoke to the issue of generalizability in her testing of an 

inpatient classification system. This researcher found high intra

service validity for the system tested. Most classification theorists, 

however, assume that their systems are generalizable from service to 

service and do not provide formal testing of this assumption. 

Patient classification systems have been developed primarily for 

medical, surgical, obstetrical and pediatric patients in the acute care 



setting. Similar developments in psychiatry and long-term care are 

more recent. In the area of ambulatory care, no patient classification 

systems were found in the literature 
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The reason for the lack of a classification system for ambulatory 

care appears to be the inherent differences between an inpatient and 

outpatient setting. Even though nursing care requirements fluctuate 

over a 24 hour period on an inpatient unit, in comparison with the out

patient setting they are relatively stable. An outpatient area is 

designed for temporary care of patients with diverse needs who are 

diagnosed, treated and released to t~eir homes or scheduled for return 

visits. A well run clinic may encounter anywhere from 50 to 200 clients 

in an eight hour period. 

lwo monographs have reported the development of client 

categorization systems for other than the inpatient setting. The first, 

and most recent, is that reported by the Visiting Nurse Association of 

Omaha, Nebraska (Simmons, 1980). This classification system categorizes 

home care clients on the basis of client problems as diagnosed by the 

staff nurse in the community health environment. The Omaha system 

assumes that client problems such as income deficits, or social isolation, 

determine the nursing intervention required. No attempt to tie the 

classification system to staffing needs is proposed in the discussion. 

The second attempt to look at patient classification in an 

ambulatory environment directly relates staffing to patient classifi

cation and was developed for the primary purpose of determining staffing 

patterns for the emergency care area. Stevenson, Brunner and Larabee 



(1978) made the assumption that emergency patient demand is a patterned 

phenomenon that can be modeled and that it is possible to categorize 

patients on the basis of an assumed underlying continuum of needs for 

nursing care. Using a modified Delphi technique, the authors developed 

a set of criteria for categorizing emergency room patients into four 

distinct categories. These criteria form a prototype evaluation 

instrument. 

Purpose of Research 

No work on developing a classification scheme for the non

emergency ambulatory setting has been found in the literature. It was 

the intent of this investigation to establish a reliable and valid 

instrument that could eventually be utilized in most outpatient clinic 

settings where nurses function. The instrument developed was to be of 

a factor-evaluation design with an underlying quantification of com

plexity. 

Conclusion 

9 

The increased emphasis on ambulatory care has led to increased 

effort to improve the delivery of service in ambulatory care settings. 

Since the shift from hospital care to ambulatory care can be attributed 

in part to increased health care costs and increased demands for service, 

it is vital that the effort to improve delivery include a systematic 

assessment of manpower needs in the outpatient setting. This manpower 

assessment must include a delineation of the role of nursing and the 

education and training needed by nursing personnel to meet patient care 

requirements. 
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There is little published nursing research on the role and 

function of nurses in ambulatory care. This apparent inattention, 

particularly in the field of patient classification methodology, may be 

because of the inher~nt differences between the inpatient and outpatient 

areas. These differences include the highly variable nature of out

patient demand for nursing service, the volume of client flow and the 

relatively short service time per visit when compared to the inpatient 

setting. 

It was the purpose of this research to develop and validate a 

client classification instrument as a manpower planning tool for use in 

hospital-based ambulatory care settings. In patient classification 

terminology, such an instrument would be of a factor evaluation type 

design and quantitatively index the complexity of care requirements. 

The following chapters provide the conceputal perspective which 

guides instrument development and the specific methodology involved in 

the research. The results and interpretation of these results are 

presented in the last two chapters. 



CHAPTER 2 

CONCEPTUAL PERSPECTIVE 

The conceptual perspective for this research is taken from the 

field of organizational analysis and delineates the concept of complexity. 

The complexity of nursing care required by clients in ambulatory care 

provides a continuum upon which to weight categories of nursing 

activities. 

Introduction 

Hunt (1970) noted that organizations may be classified on the 

basis of their function in society, their pattern of input, their 

pattern of output, their pattern of throughput, or their structure. In 

the present case, the pattern of throughput is the principal basis of 

examination. Hunt (1970) described throughput as the various things 

that are done to inputs or raw materials to convert them to outputs 

or the products of the organization. The term technology is usually 

applied to these processes and is used in this study. 

Technology is thought of as having three facets. As defined by 

Hickson, Pugh and Pheysey (1972) these facets are: (1) operations 

technology which is the equipping and sequencing of activities in the 

workflow; (2) materials technology which concerns the characteristics of 

the materials used in the workflow; and (3) knowledge technology which 

involves the characteristics of the knowledge used in the workflow. 

11 
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The organizational perspective developed by Perrow (1967, 1968, 

1970, 1972) uses both concepts of materials and knowledge technology 

and provided a perspective for viewing technology that was appropriate 

to this investigation. The Perrow framework is used as a base for 

further conceptual analysis. 

Perrow Perspective 

Perrow views technology as the defining characteristics of 

organizations and as the best basis for comparative analysis. By 

technology, Perrow means " ••• the actions that an individual performs 

upon an object, with or without the aid of tools or mechanical devices, 

in order to make some change in that object!' (Perrow, 1967, p. 195). 

The object that technology attempts to change is the raw 

material with which the organization deals. Raw materials may be 

inanimate objects, symbols, or living beings. 

Two major co~cepts are the Nature of Raw Materials and the 

Nature of Technology. The first may be thought of as materials tech

nology while the second relates to knowledge technology. A third concept 

of Structure is considered in the Perrow perspective. This aspect of an 

organization is viewed to be dependent upon the Nature of Technology. 

Organizational structure is not a part of the current analysis and will 

not be detailed further. 

Nature of Raw Materials 

The Perrow concept of technology and the interrelationship with 

raw materials are diagrammed in Figure 1. In the Perrow model, the 
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nature of the presenting raw materials determines the technology of the 

organization or organizational unit. Two characteristics of raw 

materials are pertinent to the analysis: (1) understandability; and, 

(2) stability. 

Understandability. To understand the nature of the raw material 

is to be able to control it better and to achieve more predictability 

and efficiency in transformation. In the sense used by Perrow, 

understandability refers to the perceptions of the organization regarding 

the nature of raw material and not necessarily its true nature. 

Stability. If a material can be treated in a standardized 

fashion without continual adjustment then it is highly stable. If, 

however, there are no standard procedures for treatment and a great deal 

of reevaluation and change is necessary, the material may be considered 

unstable. 

Relationship between Understandability and Stability. Perrow 

conjectures that there may be interaction between the two characteris

tics of raw materials. This interaction may be of a positive or negative 

nature. For instance, a greater understanding of materials may lead to 

the perception of greater outcomes which in turn may lead to a need for 

greater knowledge. On the other hand, increased understanding may permit 

more stable outcomes. No research was found to support this reciprocal 

loop or the direction of the relationship. The postulated relationship 

is shown in Figure 1, however, its direction is not crucial to this 

investigation and is not further analyzed. 
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Nature of Technology 

The key to the distinction between organizational units or total 

organizations, in the Perrow framework, is the kind of work performed. 

He classifies this work as routine or non-routine. The two dimensions 

of technology which determine the degree of non-routineness are: (1) 

the variability of stimuli (raw materials) or the number of exceptional 

cases encountered by the worker; and (2) the type of behavior needed to 

deal with the stimuli. 

Exceptional Cases. This dimension of technology refers to the 

variability of the raw materials presented to an individual. When stimu

li in the form of raw materials are not very varied the individual is 

confronted with chiefly familiar situations. Should the stimuli be 

highly varied with many exceptions to the usual then every task seems to 

be new and leads to search behavior of some magnitude. 

Search Behavior. Perrow conceives the response to the stimuli of 

raw materials as search behavior. If a stimulus is familiar. little 

search behavior is required and the individual'responds automatically. 

In this case, the problem is considered to be analyzable with known solu

tions that require little reflection or judgment, experience and some

times intuition. 

Relationship Between Exceptions and Search. As the number of 

exceptional cases encountered in the work increases, so does the amount 

of unanalyzable search behavior. In an early work by Perrow, he viewed 

the two aspects of technology as continua which he then dichotomized into 

the presence or absence of exceptional cases and the presence or absence 



of analyzable problems. For the purposes of this investigation, the 

dimensions are viewed as originally described in continuous terms. 
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Degree of Non-routineness. The dimensions, exceptional cases and 

search behavior, determine the degree of routineness of the technology 

utilized in an organizational unit or total organization. The greater 

the number of exceptions and the more unanalyzable searches required, 

the higher will be the degree of nonroutineness. Routine technology has 

well established techniques that are applied to essentially similar raw 

materials. In other words, there is little uncertainty about methods and 

little variety or change in the tasks that must be performed. Non-routine 

technology, conversely, means that there are few well established tech

niques and little certainty about the success of methods. In addition, 

there may be a variety of tasks to perform because raw materials are not 

standardized or are highly variable. 

Relation of Raw Materials to Technology 

The characteristics of the raw material are paralleled by the two 

dimensions of technology. An increase in stability of the raw material 

will reduce the number of exceptional cases encountered in the workflow. 

Likewise, an increased understanding of the material will decrease the 

need for unanalyzable searches. 

No empirical work has been found which tested the proposed rela

tionship between raw materials and technology. Most researchers have 

accepted the linkage and turned instead to the testing of the relation

ship between technology and the structure of the organization~ Hage and 

Aiken (1969) have investigated the relationship between the degree of 



17 

routineness of work and the social structure and goals of health and 

welfare organizations. Their work with 16 organizations has supported 

most of Perrow's hypotheses regarding regarding the ties among tech

nology, structure and goals. 

Support for the relationship bet~leen technology and structure 

was less clear in research by Kovner (1966) who investigated the tech

nology of nursing units in six hospitals. Kovner proposed that the 

lack of firm support was due to methodological problems in finding 

units with differing social structures in the bureaucratic setting of 

the hospital organization. 

Technologies were classified as routine or non-routine on the 

basis of the Perrow perspective in both the Rage and Aiken and the 

Kovner studies. The most important finding from the Kovner research was 

that the work of nursing units varied considerably when technology ~as 

delineated using Perrow's model. 

Nursing Adaptation of the Perrow Model 

The adaptation of the. Perrow perspective of technology to the 

problem of nursing care in ambulatory care settings is diagrammed in 

Figure 2. The dd.aptation proposes that the clients attending a specific 

clinic are the raw material upon which techniques, in the form of nurs

ing care activities, are applied with the purpose of altering their 

state. The alteration is ~resumed to be an improved health status or 

relief of destress due to diagnosis, treatment or the coordination of 

care within the health care system. 
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Nature of Ambulatory Care Clients 

The adapted concept of raw material, Nature of Ambulatory Care 

Client, has two defining characteristics: (1) knowledge of the client 

problem and (2) standardized treatment. 
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A lack of knowledge of a client's condition results in a consid

erable amount of work to make a diagnosis and plan a treatment regimen. 

However, when the condition or problems are known, a prescribed treatment 

usually is evident and care becomes routine. 

The second characteristic, standardized treatment, forms the 

basis for specialty clinics and practice. It is easier to care for the 

same type of problem routinely than to continually switch techniques for 

different problems. There is another aspect to this characteristic which 

involves response to treatment or the specific methods of treatment. The 

nursing care given to clients with minor upper 'respiratory infections. 

requires little adjustment among clients and there are seldom differences 

in response. However, the care of those with malignant melanoma is highly 

unstandardized and the response varies from the extremely negative to 

extrememly positive among clients treated. 

Nature of Ambulatory Nursing Care 

In the nursing model, ambulatory nursing care is considered to 

be a type of technology. The Nature of Ambulatory Nursing Care has two 

defining dimensions which relate to the dimensions of the Perrow model. 

The first of these dimensions, Unfamiliar Client Problems, refers 

to the number of exceptional ceases encountered in the workflow. Excep

tions may be considered in two areas: (1) the number of unusual patient 



problems that occur; and (2) the number of atypical responses to treat

ment that can develop. Each of these areas provide unfamiliar or non

routine situations requiring detailed analysis of intervention 

alternatives and/or further data collection and assimilation. 

The second dimension of the Nature of Ambulatory Care Nursing 
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is the Analysis of Intervention Strategies which is a type of search 

behavior. The response to exceptional events always involves a search 

for the best or most appropriate intervention. That intervention may be 

a further assessment of the problem or a different mode of treatment. 

Search behavior is always non-routine but can vary from an analyzable to 

unanalyzable search. The decision to switch from oral administration of 

anitbiotics to parenteral administration because of undue gastric dis

tress is an example of an analyzable intervention analysis. In this case, 

techniques are readily available and need little adjustment. Unanalyzable 

search behavior occurs, for instance, in the case of the presentation of 

a potentially battered child. This situation requires considerable 

investigation of the physical and emotional status of the child and 

parents. The possible intervention strategies are numerous and not 

well-defined. 

Each nursing activity requires a background of knowledge and 

skill. An activity that can be performed only with considerable educa

tion, experience or judgment requires more search behavior. Hence, 

there are two facets of the Analysis of Intervention Strategies: (1) 

the selection of appropriate interventions and the analyzable nature of 

this selection; and, (2) the judgment, knowledge and skill required to 

perform a nursing activity. 
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Complexity of Ambulatory Nursing Care Activities 

The dimensions of the Nature of Ambulatory Nursing Care and 

their interaction with the characteristics of the Nature of Ambulatory 

Care Client determine the complexity of nursing care required in 

ambulatory settings. The greater the Unfamiliar Client Problems and 

the unanalyzable Analysis of Intervention Strategies, the more complex 

the nursing care. Specifically, complexity may be defined as the 

degree of routineness, standardization, predictability and required 

knowledge that is involved in delivering a nursing service or activity. 

Complexity has not often been used as a dimension upon ~hich to 

measure nursing care activities. Hinshaw, Verran and Chance (1977) 

developed an inpatient classification system with a quantification of 

complexity as defined by the Perrow (1967) perspective of non-

routine technooogy. 

Other authors (Thomas,1971; Norby, Freund and Wagner, 1977) have 

implicitly utilized the concept of complexity without the systematic 

delineation which is achieved by adapting the Perrow perspective to 

nursinR. Thomas (1971) presented a set of nursing practice standards 

that emphasized that registered nurses give care that is complex and 

unpredictable. Inherent in the set of standards is a classification 

system that is implicitly based upon an underlying continuum of com

plexity. 

Norby, Freund and Wagner (1977) proposed a staffin~ methodology 

based upon assignment difficulty. There are many factors encompassed 

by the concept of difficulty including knowledge, skill and the 



problem-solving abilities of the staff. Clearly, the concept of 

difficulty is yet another indicatcr of task complexity. 

Ambulatory Care Client Classification Instrument 

The Ambulatory Care Client Classification Instrument is a 

measure of the complexity of ambulatory care nursing activities. The 

higher the score on this instrument, the greater is the degree of 

nursing care complexity. The purpose of this investigation was the 

development of this classification tool for use in ambulatory care 

settings. 

Conclusion 
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This chapter has presented a conceptual perspective taken from 

the field of organizational analysis which provided a basis for the 

current investigation. The model developed by Perrow (1967, 1968, 

1970, 1972) has been examined and adapted to the situation of nursing 

care provided in ambulatory care settings. This perspective provides 

a framework for the systematic delineation of technological complexity. 

The systematic approach to defining complexity has often been. lacking 

in other studies that have used the complexity concept. 

·Perrow sees the defining characteristic of organizations as 

the technology utilized to treat raw materials. In the case of 

ambulatory care nursing, technology may be viewed as the nursing care 

delivered to clients. In this situation, the client is the raw 

material of the organizational unit. Two dimensions of technology, 

the number of exceptional cases and the type of search behavior needed 
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to treat the presenting raw material determine the degree of non

routineness of the unit's technology. In the nursing adaptation, the 

number of exceptional cases is seen as the number "of unfamiliar client 

problems while search behavior is viewed as an analysis of intervention 

strategies. These two dimensions of ambulatory care nursing determine 

the com~lexity of nursing care activities. It was the intent of this 

research to develop a tool which measures complexity of ambulatory care 

nursin~ activities as defined by the nursing adaptation of the Perrow 

perspective. 



CHAPTER 3 

METHODOLOGY 

This chapter presents the methodological techniques which were 

designed to develop and validate an instrument to measure the complexity 

of nursing care requirements in a hospital-based ambulatory care 

setting. This investigation assumed that the nursing care requirements 

in ambulatory care are patterned and that this pattern could be assessed 

and measured. The pattern of requirements was believed to be essenti

ally similar within clinics, therefore, a tool using average complexity 

could be established which would accurately reflect complexity in all 

settings. However, the validation phase of the research was designed 

in a manner to allow separate checks on the complexity within clinical 

services. 

A factor evaluation design was chosen for the Ambulatory Care 

Client Classification Instrument since it is easier to use and requires 

less training and retraining of raters. In addition, only the 

establishment of an underlying quantification of complexity was 

attempted. 

No determination of decision rules for final categorization 

of clients was attempted in this investigation for two reasons •. First, 

categories should be dependent on the time required to give care as well 

as the complexity of care and, as noted, no attempt was made to attach 

time to the classification scheme. Second, the researcher believed that 

actual classification of clients into three, four or five categories 
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leads to loss of valuable data by compressing interval scale information 

into nominal or at best ordinal levels. 

Research Questions and Strategies 

This investigation approached the development of the Ambulatory 

Care Client Classification Instrument by testing the validity, reli

ability and generalizability of an activity category system in measuring 

the complexity of nursing care requirements in the outpatient setting. 

Specifically, the following research questions were posed: 

L Is the system of activity categories established through 

previous research a valid measure of the complexity concept 

in the ambulatory care setting? 

2. Is the system of complexity weights established system

atically by a panel of experts a valid measure of complexity 

in comparison with empirically determined complexity weights? 

3. Is the Ambulatory Care Client Classification Instrument a 

reliable measure of nursing care .requirements when different 

individuals rate the same patient at the same time? 

4. Is the Ambulatory Care Client Classification Instrument 

measuring the complexity of nursing care requirements the 

same on all clinical services? 

The first of these questions considers the construct validity 

of the classification instrument. Construct validity refers to the 

testing of theoretically derived relationships through the use of 

empirical measures believed to reflect the theoretical constructs 



(Cronbach and Meehl, 1955; Nunnally, 1978; Zeller and Carmines, 1980). 

The conceptual perspective for this study proposed that the system of 

activity categories on the Ambulatory Care Client Classification 

Instrument is a positive index of the concept Complexity of Ambulatory 

Care Nursing Activities. This relationship was tested in this 

investigation by using first, a subjective measure of complexity which 

utilized a nlodified magnitude estimation technique, and second, an 

index of nursing care requirements, i.e., the Ambulatory Care Client 

Classification Instrument. These two tools are termed subjective 

classification instrument and objective classification instrument 

respectively. Subjective estimations of nursing care complexity by 

responsibility area were used as the dependent variables in linear 

equations with activity categories as independent variables. This 

strategy provided the means of assessing the completeness and re

dundancy of the category system in explaining the complexity of nurs

ing care complexity and the complexity for each responsibility area. 

The second research question refers to the'criterion validity 

of the complexity weights developed by a panel of experts. Criterion 

validity is determined by the degree of correspondence between a 

measure and its criterion (Zeller and Carmines, 1980). In this 

investigation, the regression weights for each activity category were 

taken to be criteria with which expert determined weights could be 

compared to establish their validity. For this analysis, Kendall's 

Tau was used as a measure of direct association between the rank order 

of the empirical (regression) and theoretical (expert-determined) set 
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of weights. In order to evidence validity, the association between 

weights had to be significant at probability less than or equal to .05. 

The third research question relates to the reliability of the 

Ambulatory Care Client Classification Instrument. This assessment 

involves the form of reliability termed equivalence by Giovanetti 

(1979). In this case, equivalence referred to the consistency of 

results when different individuals use the instrument to measure 

nursing care complexity. For this investigation, equivalent reliability 

has been determined by computing the percent agreement in ratings of 

individual clients by six trained raters. In order for the Ambulatory 

Care Client Classification Instrument to be considered reliable, 90 

percent agreement in ratings is required. 

The last research question posed concerns the genera1izabi1ity 

of the Ambulatory Care Classification Index across clinical services. 

Most classification tools are considered to be generalizable within the 

same institution where they are developed and this issue is not 

addressed formally by most researchers. In this study, generalizability 

has been evaluated by a graphical examination of residuals from the 

linear equations of complexity and activity categories. If the tool 

is generalizable, the normal pattern of a horizontal band of residuals 

equally spaced around zero will result when standardized residuals are 

sorted by clinic type. 

The remainder of this chapter describes the research strategies 

used in this investigation in more detail. No attempt to estimate the 

content validity of the Ambulatory Care Client Classification Instrument 
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was made in this study since content validity was established through 

previous research designed to systematically delineate the activity 

categories which make up the instrument. Because this earlier investi-

gation is crucial to the current project, the next section of this 

chapter present a brief review of the study. 

Delphi Study to Delineate Domain of. 
Ambulatory Care Nursing 

An exploratory study (Verran, 1981) was conducted in a uni-

versity hospital-based ambulatory center, designed to meet three 

purposes: 1) to validate broad areas of nursing responsibility in 

ambulatory care; 2) to delineate activity categories under each responsi-

bility; and, 3) to develop a complexity weighting system for the 

categories. A Delphi technique in the use of expert opinion was used 

with 15 nurse experts from the six clinically separate outpatient areas. 

By the fourth Delphi round experts had agreed that eight 

responsibilities were part of ambulatory care nursing practice and had 

delineated 41 direct care categories, one with three subcategories, 

and four indirect care categories under the eight responsibility areas. 

Three more rounds were used to attach a quantitative system of 

complexity weights to the taxonomy of direct care categories. This 

procedure established ratings for only 35 of the 43 categories and 

subcategories. 

This last portion of the study has major limitations in that 

e~perts could not reach consensus on eight categories. It is most 

likely that lack of consensus was due to oversaturation of panelists. 



The entire exercise of seven rounds took a total of seven months to 

complete and there were indications on the last two rounds of panel 

boredom with the subject matter. Unfortunately, possible saturation 

may have affected the wej,ghts which did reach consensus as well as the 

unconsensual categories. Unconsensual refers to lack of statistical 

agreement at preset criterion levels by Delphi panelists. Therefore, 

the validity of all weights may be questioned. More details of this 

investigation are provided in Appendix A. 

Study Definitions 
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For the purposes of this study, the following general definitions 

were used: 

Ambulatory care refers to first-contact health care services as well as 

continuing contact services in settings that do not require over

night stays. The distinguishing characteristic of an ambulatory 

care setting is the organized framework from which service eminates. 

This framework provides a centralized arrangement for services 

in which a multidisciplinary team works for disease prevention, 

health maintenance, diagnosis and treatment. 

Nursing staff is defined as: 1) any member of the traditional direct 

care nursing team (RN, LPN, NA); 2) any paraprofessional, who is 

under the supervision of a registered nurse and is trained to 

deliver specialized care to clients; 3) any person with basic 

nursing preparation with additional education who provides extended 

service to clients. Purely clerical personnel are not included 



in this definition even though they may be considered part of 

the nursing team. 
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Client classification is the identification of the nursing care require

ments and the complexity of those requirements of clients utilizing 

the health care facilities of an ambulatory care setting. Classifi

cation is done for only a specified period of time which in this 

case is one clinic visit. 

A client classification program is the total system developed to 

perform classification of clients, establish clinic complexity 

levels and re-evaluate those levels on a regular basis. 

A client classification system refers to the identification of nursing 

care requirements, their complexity, the time required for their 

completion and the determination of the staffing .needed to meet 

the required nursing effort. 

The domain of ambulatory care nursing practice is the full range of 

responsibilities, and activities that may be called into use 

by nursing staff to serve outpatient clients. 

A responsibility area is a subdivision of the domain of ambulatory care 

nursing practice which involves the performance and the accountabi

lity for that performance of a series of tasks and duties which 

relate to the specific area in question. Responsibility is deter

mined by administrative direction and support as well as by 

practices of the health care disciplines working within an ambula~ 

tory care setting. 

An activity category is a subdivision of a responsibility area composed 

of specific measurable behaviors which require the same knowledge 

and skill base for their performance. 
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Complexity is the degree of routineness, standardization, predictability 

and required knowledge that is involvp.d in delivering a nursing 

service or activity. The more routine, standardized and pre

dictable the activity, the lower its complexity. Activities for 

which there is little procedural standardization, for which 

techniques and outcomes are difficult to predict, which occur 

infrequently and require considerable knowledge and skill to 

perform are considered to be highly complex. There is not a time 

component in complexity--it is possible for an activity low in 

complexity to take a great deal of time to complete. 

Research Procedures to Establish Construct Validity 

This section describes the procedures used to estimate the 

construct validity of the nursing care activity categories delineated 

in earlier research (Verran, 1981). A pilot study designed to test 

the initial plans for data collection '-las conducted in one of the study 

clinics. Appendix B reviews the details of the pilot study and changes 

made in study design as a result of the pilot. The next sub-sections 

discuss the methods of data collection and sampling. Rater selection 

and training is presented next along with the results of interrater 

reliability testing during and after training sessions. Procedures for 

data analysis are reviewed in the latter portion of this section. 

Data Collection Tools 

For this portion of the study, actual ratings of ambulatory 

care clients were taken using two instruments termed the objective 
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classification instrument and the subjective classification instrument. 

Information necessary for client ratings was obtained by nursing staff 

interviews and patients were not directly involved in the project. 

Objective Classification Instrument. The objective classifi

cation instrument was a tool developed from the activity categories and 

responsibility areas in the Verran, 1981, research project. The tool 

required raters to indicate with a check when, in their opinion, a 

client was in need of the nursing service indicated by a specific 

activity category. Activity categories were grouped under the major 

direct care responsibility areas of Patient Counseling, Health Care 

Maintenance; Primary Care, Patient Education, Therapeutic Care, and 

Normative Care. The objective tool also included areas for patient, 

rater and clinic identification as well as the date and time of rating. 

Definitions of categories were included as part of the instrument. 

Subjective Classification Instrument. The subjective classifi

cation tool utilized a modified magnitude estimation procedure used 

by Hinshaw, Verran and Chance (1977) to provide estimates of nursing 

care complexity for a large number of clients. The original technique 

of magnitude estimation comes from the field of psychophysics and 

has been generalized to the social sciences and nursing. The procedure 

when used to scale stimuli results in a ratio scale. The relationship 

of subjective response to stimulus magnitude has been found consistently 

to be a power function of the stimulus. The Hinshaw, Verran and Chance 

(1977) modification possibly alters the ratio nature of responses to 

that of an interval nature. More details on magnitude estimation are 

given in Appendix C. 
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Raters using the subjective classification instrument were 

asked to evaluate the complexity of a client's nursing care needs in 

each responsibility area as well as their total complexity of require

ments. A scale from zero, indicating no complexity, to 100 indicating 

high complexity, was used. The eight responsibility areas, on ~hich 

clients were rated, were the same as those listed for the objective 

tool. Definitions of each responsibility area were included as part of 

the instrument as well as instructions for making ratings. The sub

jective tool also contained the same identifying information as the 

objective instrument and, in addition, asked for the position of the 

staff member from whom client information was obtained. 

Rater Selection 

Originally, the study was designed to utilize 10 raters, five 

with each of the classification instruments. This number of raters 

would have provided 28 hours of rating for each of those recruited. 

In actuality 11 raters were used because of the inability of some to 

contribute the full allocation of time to the study. Five raters were 

randomly assigned to the subjective instrument while six used the 

objective classification instrument. The four raters who participated 

in the pilot study described in Appendix B also participated in the 

actual study using the same tools they had randomly selected for the 

pilot. 

Raters were recruited from a pool of graduate students in 

nursing, primarily those enrolled in a doctoral program of study. Of 



the 11 raters, nine had at least one year of education in a doctoral 

program, one was enrolled in a master's program and one had been 

accepted to begin doctoral education but had not yet matriculated. 

Table 1 presents further profile information on the 11 raters for the 

study. 

The group of subjective raters evidenced more variabilit), in 

age and years of experience than did the objective raters. Even in 

terms of clinical area, the objective raters were much less variable 

with clinical interests primarily in the areas of medicine, surgery 

nursing, obstetrics-gynecology and pediatrics. 

Rater Training 
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Rater training was conducted over a two-week interval. In 

total, subjective raters received 10 hours of training on their 

instrument, while objective raters received 6.5 hours. Raters reviewed 

the general definitions of responsibility areas and categories as 

appropriate to their individual tools. Extensive practice in making 

ratings was provided through use of simulation abstracts, simulation 

case studies, and audiotaped patient reports. Simulation abstracts, 

written by the researcher, were brief descriptions of care applicable 

to only one responsibility area. Simulation case studies were 

written by ambulatory care nursing staff and described the total range 

of care for a client during a complete clinic visit. These practice 

ratings were followed by discussion intended to increase agreement on 

estimations. Raters were encouraged to develop their own sense of how 
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Table 1. Demographic Characteristics of Subjective and Objective Raters 

Age: 

Mean 
s 
Minimum 
Maximum 

Years of Experience: 

Total 
Mean 
s 
Minimum 
Maximum 

Highest Degree Held: 

Master's 
Bachelor's 

Clinical Area: 

Pediatrics 
Obstetrics-Gynecology 
Medicine-Surgery 
Mental Health 
Community Health 

Subjective 
Raters 

N=5 

33.800 
7.250 

23.000 
43.000 

54.750 
10.950 

7.;308 
.750 

22.000 

4 
1 

1 
o 
1 
1 
2 

Objective 
Raters 

N::z6 

35.000 
4.546 

29.000 
40.000 

67.750 
11. 292 

4.322 
4.500 

17.750 

6 
o 

1 
2 
3 
o 
o 

Total 

N=11 

34.454 
5.950 

23.000 
43.000 

122.50 
11.136 

5.869 
.750 

22.000 

10 
1 

2 
2 
4 
1 
2 



estimations should be made rather than rely on the researcher for 

direction. In the case of the subjective tool, this was particularly 

important in order to avoid the researcher's bias on complexity of 

nursing care and instead, develop a group consensus. 
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During the course of training, all raters were forced to 

acknowledge they possessed a clinical bias on nursing care requirements 

for ambulatory patients. Again, these biases were particularly evident 

with the subjective group of raters. As an example, the rater with 

pediatric expertise had difficulty rating pediatric patients in agree

ment with the group. Often her ratings would be considerably higher 

because she saw more aspects to a case than did the others or, they 

would be much lower because she felt the activity was routine behavior. 

A purpose of the training sessions thus developed to reduce clinical 

bias and assist raters to view complexity similarly across all services. 

In addition to in-class training, both groups of raters spent 

2.5 hours in the clinics to be used in the study making ratings from 

actual patient reports. This not only assisted the raters, but also 

provided the staff who would participate in the study an opportunity 

to provide the kind of information necessary for estimations prior to 

the start of the actual study period. 

It was evident during the training period that raters who 

participated in the pilot study were having more trouble coming to 

agreement with their respective groups than were new raters. This was 

primarily due to a mindset they had developed during the pilot which 

now had to be adjusted to a new group. Eventually consensus was 



37 

achieved, but only with much discussion within groups. A better 

option would have been to use entirely new raters for the actual study, 

however, the availability of interested and committed participants 

required that pilot raters be included in the final project. 

Training Interrater Reliability 

At the end of the rater training sessions, interrater reliability 

was estimated for both groups of raters. The purpose of these 

estimations was to assure that training had been successful in develop

ing a group consensus for patient ratings of nursing care requirements 

and nursing care complexity. 

For both groups of raters 90 percent agreement was required in 

ratings for training to end and actual rating begin. For the objective 

group, percent agreement was determined by dividing the number of agree

ments in categories on the objective tool by the number of agreements 

plus disagreements. 

On the subjective instrument, agreement was determined to be 80 

percent of ratings within a 20 point range. If, for instance, four 

out of the five subjective raters estimated the complexity of one 

patient in the area of Therapeutic Care as being between 35 and 55, 

the group of raters were said to agree on their estimations for this 

one rating. The percent agreement for subjective raters was then 

computed as for the objective group with the number of agreements 

divided by the total number of agreements possible. 



The results of reliability testing after training are given in 

Table 2. These results represent ratings on two troups of randomly 

selected patients from all study clinics. The objective group of 
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raters independently estimated the nursing care requirements for a group 

of 13 patients while the subjective raters estimated the nursing care 

complexity for a group of 17 patients. The overall interrater reli

ability needed to be at 90 percent or higher for training to end. As 

can be seen from Table 2, both groups of raters achieved this goal, 

with the subjective raters having an overall percent agreement of 93 

while objective raters agreed 91 per~ent of the time. Both groups 

evidenced difficulty with agreement in the areas of Patient Counseling 

and Patient Education, however, even in these difficult areas agree

ment was above 80 percent. The lower percent agreement for the 

objective raters may have been due to the shorter training and practice 

time these raters received. Through the course of the study, inter

rater reliability for the objective group increased as they became more 

accustomed to the tool and categories. 

Study Interrater Reliability and Test-Retest Reliability 

In an attempt to monitor interrater reliability throughout the 

course of the study, raters at three times independently rated simu

lation case studies. This testing was designed to measure not only 

group change over time but individual variation by including some of 

the same cases at all three sessions. The nine simulated cases that· 

were used were randomly selected from the total number of simulations 



Table 2. Interrater Reliability by Percent Agreement for Patient 
Report after Full Training 

Responsibility Area 

Patient Counseling 

Health Care Maintenance 

Primary Care 

Patient Education 

Therapeutic Care 

Normative Care 

Total Score 

Overall Total 

Number of Cases Rated 

Subjective Raters 
(n=5) 

88 

94 

94 

88 

100 

100 

88 

93 

17 

Objective Raters 
(n=6) 

82 

95 

98 

84 

90 

96 

91 

13 
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prior to the beginning of the pilot study and therefore were unfamiliar 

to any of the raters. 

The first of these written reliabilities was completed just 

prior to the beginning of the study, the second after each rater had 

completed two full weeks of rating and the third after the second two 

weeks of rating. Test-retest reliability was then available for cases 

seen at the first rating and at the second, those reviewed at the first 

session and at the third and those that were included in all three 

ratings. For convenience, these retests are termed two week, four week 

and two-four week reliabilities, respe,ctively. 

Table 3 indicates the results of the interrater reliabilities 

for both the subjective and objective raters at each separate testing, 

while Table 4 shows the results of test-retest ratings. Although the 

number of cases used for the ratings was small, the procedure did 

provide a partial measure of interrater reliability as the research 

progressed. 

As can be seen in Tables 3 and 4, agreement among subjective 

raters dropped through the course of the study. In fact, at the time of 

the second testing, reliability for this group was low enough to require 

the retraining of two raters and another testing. The results of 

retraining are shown in column three of Table 3 and column two of 

Table 4. Test-retest scores by rater are shown in Table 5 for sub

jective raters and Table 6 for the objective group. Table 5 clearly 

demonstrates that only rater two and rater five had markedly changed 

their ratings after two weeks time, thus these two raters were retrained 



Table 3. Study Interrater Reliability by Percent Agreement for Simulated Cases by Responsibility 
A-,::ea 

Subjective Raters Objective Raters 
Time Time Time Time Time Time Time 

1 2a 2b 3 1 2 3 

Patient Counseling 100 33 83 63 86 85 77 

Health CaTe Maintenance 100 33 100 88 90 92 89 

Primary Care 60 17 67 75 94 95 95 

Patient Education 60 100 83 100 92 ·88 88 

Therapeutic Care 100 83 100 75 97 97 97 

Normative Care 80 83 100 100 95 94 92 

Total Score 100 67 100 100 

Overall Total 86 60 91 86 94 93 92 

Number of Cases 5 6 6 9 6 6 9 

.t:-
I-' 



Table 4. Study Test-Retest Reliabilities by Percent Agreement for Simulated Cases by 
Responsibility Area 

Subjective Raters Objective Raters 
Two Two Four Ttvo-Four Two Four Two-Four 

Weeks Weeks Weeks Weeks Weeks Weeks Weeks 
a b 

Patient Counseling 80 80 87 80 79 -. 89 90 

Health Care Maintenance 73 93 80 73 88 93 93 
( 

Primary Care 93 100 100 93 96 93 97 

Patient Education 87 93 80 80 88 88 91 

Therapeutic Care 87 80 93 73 97 96 97 

Normative Care 80 93 93 100 92 92 93 

Total Score 80 93 87 93 

Overall Total 83 90 89 .85 92 93 94 

Number of Cases 3 3 3 3 3 3 3 

.p
I\.) 
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Table 5. Study Test-Retest Reliabilities by Percent Agreement by 
Subjective Rater 

Two Two Four Two-Four 
Raters Weeks a Weeks b Weeks Weeks 

1 90 90 81 62 

2 57 86 100 95 

3 90 90 81 86 

4 100 100 95 100 

5 76 86 86 81 

Overall Total 83 90 89 85 

Number of Cases 3 3 3 3 



Table 6. Study Test-Retest Re1iabi1ities by Percent Agreement by 
Objective Rater 

Raters Two Weeks Four Weeks Two-Four Weeks 

1 86 95 91 

2 91 86 94 

3 92 95 92 

4 96 96 97 

5 95 90 95 

6 92 92 94 

Overall Total 92 93 94 

Number of Cases 3 3 3 
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in tool use. By the fourth week, the first and third raters, who 

had not been retrained, evidenced a drop in test-retest reliability. 

Since the study was about to conclude, no retraining was given to 

these raters. For the subjective group of raters, only rater ~our 

maintained consistency in ratings across time. 
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In contrast, as seen in Table 6,the interrater reliability for 

the objective group remained fairly consistent throughout the course 

of the study and in many cases improved with tool use. This fact can 

possibly be attributed to two sources; first, the comparable ease of 

using an objective versus a subjective tool to measure nursing care 

requirements and, second, the variability of experience among the 

subjective raters as compared to the similarity that existed within the 

objective group. 

Determination of Sample Size 

Seven distinct outpatient areas were used for client ratings. 

These areas were Respiratory, Pediatrics, Oncology, General Surgery 

(5th Surgical), Orthopedics/Urology (4th Surgical), Medicine and 

Obstetric-Gynecology (OB-GYN). All clinics were located in the same 

hospital-based ambulatory care setting. Approximately 2,500 clients 

are seen in the seven clinics per week. 

Since this research project did not attempt to describe the 

population of patients seen in a specific ambulatory care center, no 

attempt was made to do stratified random sampling of the population. 

Instead, the research required an adequate cross-section of all clients 

in order to validate categories and complexity weights. In addition, 



results were to be assessed within individual outpatient settings. 

For these reasons, an equal sample from each outpatient area was 

desired as well as Lepresentative sample across days and times of 

operation. 
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Determination of sample size within each clinic was dependent 

upon two factors: 1) the amount of error which would be tolerated in 

the sample estimate of the population means for the dependent variables; 

and 2) the number of cases required for the statistical procedures to 

be used. 

The formula for determining sample size on the basis of 

tolerated error is: 

where Za/2 is the point at which the normal curve area to its right 

equals a/2, a is the probability of making a Type 1 error, a is the 

estimated population standard deviation and E is the error when estimat

ing a population mean from a sample statistic. For this study, a was 

set at .05 and, therefore, Za/2 was equal to 1.96. The standard devia

tion of the population was estimated using the range of the dependent 

variables. The range of complexity ratings using the subjective 

instrument was 100. Cochran (1977) indicated that a conservative 

estimate of the standard deviation may be made using the relationship 

a = .25h, where h equals the range. In the present study, then, the 

estimated standard deviation was 25. The maximum error that would be 



tolerated was set at five. Using these figures, the minimum sample 

size for each outpatient area approximates 96 cases. 
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The major statistical technique that was used in this study 

was multiple regression analysis. A general rule of thumb for deter

mining sample size when this technique is used is that there should be 

between five and 10 cases per variable in the equation (Blalock, 1972). 

The equation which described the area of Therapeutic Care contained 15 

variables, therefore, a sample of between 75 and 150 was needed from 

each clinic to insure the reliability of the regression statistics 

(Ker1inger and Pedhazur, 1973). 

Study procedures were designed to obtain a sample of 150 cases 

from each of the seven study clinics for a total sample size of 1050. 

However, a clinic sample size as low as 96 would be adequate for 

multiple regression and would assure that the error in estimating a 

population parameter from a sample statistic would not exceed five. 

Sample Selection and Data Collection 

Prior to beginning data collection, clinics were assigned 

rating times randomly, assuring that each clinic would have a rating 

period at least once in the morning and afternoon of each weekday. 

Because of a holiday, when all clinics would be closed, and specific 

clinic schedules the total time of rating extended over a five week 

period rather than the anticipated four weeks. Two clinic times were 

changed from the randomly selected weeks because of clinic cancellations. 

These changes involved moving a session in each of the 4th Surgical 

clinic and Obstetrics-Gynecology (OB-GYN) clinic to another week when 



physicians were not on vacation. The final schedule of clinic rating 

times in shown in Table 7. For example, patients were rated in 

Respiratory Clinic on Monday morning during the fourth week of the 

study, while in Medicine, raters were in the clinic on Monday morning 

during the third week of the study. 

On the day prior to a rating session, patients were randomly 

chosen from the clinic appointment schedules by the researcher. Staff 

in the clinic received a copy of the patient rating list at the time 

of selection. An attempt was made to choose at least 20 patients who 

had appointments scheduled for one-half hour before the rating time 
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to one-half hour prior to the end of rating. If less than 20 patients 

were scheduled during this period, all patients were chosen for rating. 

Raters were assigned to rating times on the basis of their 

availability, however, in order to help eliminate systematic error 

because of clinical bias, an attempt was made to give each rater an 

equal number of rating periods in each clinic. All raters made 

estimations in each clinic at least once and not more than three times. 

On the day of rating, each rater was given a prepared tool to 

use and the list of the patients who had been randomly chosen for 

rating. Estimations of care required for the objective tool and 

complexity of care for the subjective tool were made on the basis of 

staff reports of patient care and patient diagnosis. Copies of the 

subjective classification instrument and the objective classification 

instrument with their respective instructions are given in Appendix D. 
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Table 7. Clinic Rating Times by Day and Week of Study a 

Monday Tuesday Wednesday Thursday Friday 
AM PM AM PM AM PM AM PM AM PM Total 

Respiratory 4 4 2 1 2 1 0 3 5 4 10 
2 

Pediatrics 4 3 3 4 1 1 1 4 3 5 10 

Oncology 2 1 1 4 3 3 3 0 2 4 10 
4 

4th Surgical 1 5 2 3 2 3 2 2 5 3 10 

5th Surgical 3 1 3 2 3 2 4 3 4 5 10 

Medical 3 2 1 3 4 4 4 2 2 2 10 

OB-GYN 1 3 4 1 1 2 5 3 4 3 10 

Total 8 7 7 8 7 7 6 6 7 7 70 

~eek of Study indicated by within cell value. 
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In addition to reporting on randomly chosen patients, staff 

were asked to give reports on any patients who needed a clinic appoint-

ment on an emergency basj.s and those who called for nursing care 

advice. Any patient not routinely scheduled for a clinic appointment 

was termed walk-in patient for the purposes of the study. 

Both the subjective and objective raters listened to the staff 

reports simultaneously but ratings were made independent of each other. 

In fact, each set of raters was unfamiliar with the other tool being 

used in the study. At the end of the rating period, raters returned 

the completed forms to the researcher. 

Data Analysis for Construct Validity 

The multivariate statistical technique of multiple regression 

analysis was used to judge the validity of the category system for 

explaining nursing care complexity in the ambulatory care setting. 

The statistical model for this project was as follows: 

Yi = B + SIX'l + ..... + S Xi + E. o 1. P P 1. 

2 
E.'V IND (0,0.) 

1. 

whE\re Y. is a dependent variable which in this study was a subjectiY,~ 
1. 

measure of complexity and had a range of 100, XiI .•..• Xip are fixed 

independent variables which are objective measures of the presence or 

absence of need for categories of care and take on values of 0 or 1; 

S , Sl •.••• S are unknown parameters which were taken to be optimal 
o r 

category complexity weights; and Ei are unobservable random error 

terms which are assumed to be independent, normally distributed with 



zero mean and equal variance. These assumptions of the statistical 

model were tested using graph1ca1 analysis of the least squares 

residuals as estimators of the random error terms plotted against 

predicted dependent variable values. A Chi Square goodness of fit 

test was used to test the no~a1ity assumption. 

The squared multiple correlation coefficient (R2) is defined 

as the sum of squares due to regression divided by the total sum of 

squares (Draper and Smith, 1966). Then, R2 measures the proportion of 

total variation in the dependent measure explained by the regression. 

The squared multiple correlation coefficient was used extensively in 

data analysis. 

The Ambulatory Care Client Classification Instrument was 
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assumed to have construct validity if non-redundant sets of categories 

explained at least 70 percent of complexity in each responsibility area 

and totally. Therefore, data analysis involved the assessment of both 

full and reduced regression equations. 

Analysis of Full Equations. Full equations were analyzed for 

their effectiveness in explaining nursing care complexity. Effective

ness was defined as the completeness of the categories that made up 

each responsibility area and the completeness of the responsibility 

areas in explaining total care complexity. Effectiveness was first 

tested by examining the regression equations for each responsibility 

area. With a total sample approaching 1050, most regressions would be 

statistically significant, therefore substantive significance was used 

as the criterion for determining effectiveness. 



A statistically significant relationship among variables means 

generally that the investigator can contend, with some degree of 

confidence, that the relationship exists in the universe from which 

the data have come and that such a relationship does not occur by 

chance. Substantive importance requires statistical significance plus 

a sufficiently high degree of relationship to be meaningful in the 

practical situation. As Gold (1969) suggests, the magnitude of the 

relationship required for substantive significance is a matter of 

subjective judgment based upon the nature of the problem. 

For the current problem under investigation the systematic 

explication of categories with the Delphi technique should insure that 

a large amount of total area complexity can be explained by the linear 

combination of the activity categories. However, the intrusion of 
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some error in the measurement of the dependent variable will reduce 

this explained variance. Therefore, a mederate degree of explained 

variance in thE subjective estimates of responsibility area complexity 

was considered to provide substantive significance for category 

effectiveness. Specifically, the criterion for significance in this 

portion of the study was set as an explained dependent variable 

variance of at least 70 percent. 

Multiple regression analysis using a forward selection pro

cedure w~s lltilized to test the explanatory power of the activity 

categories in relation to nursing care complexity. In this procedure, 

the subjective complexity for Patient Counseling, Health Care Main

tenance, Primary Care, Patient Education, Therapeutic Care and 



Normative Care was used as a dependent variable with the specific 

activity categories as independent variables. 

Analysis of Reduced Equations. Once the effectiveness of the 

categories in explaining responsibility area complexity was investi

gated, the set of variables which best predict complexity in each 

responsibility area was determined. This procedure assumed that there 

were subsets of categories which would yield an R2 as statistically 

effective in explaining complexity as the complete set of categories. 

For use clinically, it was desirable that the final instrument involve 

as few categories as possible and yet remain effective in explaining 

complexity of nursing care requirements. 
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For this portion of the data analysis, a forward selection 

multiple regression procedure was used. Final selection of categories 

for the classification instrument depended not only on statistical tests 

but also on clinical relevance. Therefore, in the final analysis it 

was planned that a category might be included on the instrument based 

on clinical and theoretical judgment rather than statistical tests. 

The forward selection multiple regression procedure enters 

variables one at a time into the equation based upon their correlation 

and partial correlations with the dependent variable. In this analysis 

three criteria were used for the entry of variables. First, no 

restrictions were placed on the number of variables which could enter 

the equations since all pertinent categories could have sufficiently 

predicted complexity. Second, tolerance is used as a criterion for 

the entrance of variables in order to see if that variable's variance 
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has previously been explained by those already in the equation. Third, 

an F test for the variable most recently entered into the equation is 

examined to see if it explains a significant amount of variation over 

that removed by variables previously entered. For this analysis, the 

extremely liberal values of .001 and .01 were set for tolerance and the 

F value respectively. Low values were set on tolerance and the F test 

in order to assure that all categories would enter the equation so that 

a total R2 with all appropriate categories would be available for 

analysis in terms of the clinical significance for these categories. 

The reduced model was then selected by examining the results from the 

forward selection procedure and including only those variables on 

entry with an F value significant at less than or equal to a probability 

of .05. A formal test of the reduced versus the full model was then 

performed. 

Analysis of Total Complexity. Using the significant reduced 

equations, the validity of the system of responsibility areas in 

explaining total nursing care complexity was examined. For this analysis, 

the independent variables were calculated on the basis of previous 

responsibility area regressions. The estimated value of each responsi

bility area was determined by computing predicted values for each 

client. The dependent variable was the subjective rating of total care 

complexity. 

In addition, total care complexity was further analyzed by 

regressing total complexity ratings on the 44 activity categories. 

This was done in order to ascertain whether the category system provided 
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a better prediction of total complexity than did the responsibility area 

system. Again, the criterion for substantive significance was set as 

R2 values of at least .70 for both analyses. 

Residual Analysis. The statistical model which guided the 

analysis for the construct validity of the Ambulatory Care Client 

Classification Instrument assumes that error terms are independent and 

normally distributed with zero means and equal variance. Multiple 

regression is a robust statistical technique (Bohrnstedt and Carter, 

1971). However, some statisticians, particularly Netter and Wasserman 

(1974) and Hey (1974) have indicated that violations of a combination 
•. --;- "r ~ -. ~ ... -

of assumptions may lead to serious doubt as to the efficacy of 

regression solutions, therefore statistical model assumptions should be 

checked through an examination of residuals. In addition, residual 

analysis provides a powerful tool to help determine model mis-

specification in the form of non-linearity and missing variables (Ramsey, 

1969; Neter and Wasserman, 1974). 

In this study, a residual analysis using the reduced models 

for the responsibility area equations and the total nursing care 

complexity was performed in order to test the assumptions of the 

regression model and to help identify any problems with non-linearity 

and missing variables. The approach to the examination of residuals 

was'graphica1 in nature. Even though this method is inherently sub-

jective, it often reveals difficulties in the model under consideration 

more clearly than a particular statistical test (Anscombe and Tukey, 

1963; Moste11ar and Tukey, 1977; Neter and Wasserman, 1974). 
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Research Procedures to Establish Criterion Validity 

The criterion validity of an expert determined set of complexity 

weights was tested by statistically comparing these weights to empirical 

regression weights. Empirical weights were derived by the multip·~ 

regression procedure described in the last section and are, in fact, 

the standardized betas computed by regressing subjective complexity 

scores on the activity categories from each responsibility area. 

Establishment of Theoretical Weights 

Theoretical weights were determined by using the Delphi 

methodology in the use of expert opinion. The Delphi technique is a 

method for systematically eliciting the judgments of experts on complex 

issues. The method has been extensively tested in experimental 

settings with almanac type questions. In these situations it has been 

found to provide accurate and reliable results which are dependent 

upon the wise selection of experts who represent the various aspects 

and categories of the study issue. Critics and proponents of the 

technique agree that as a communication device Delphi is as good or 

better than other methodologies for obtaining expert judgments. In a 

scaling situation there is no empirical evidence i11 favor of against 

its use. However, logical analysis of Delphi research suggests that 

accurate, reliable results should be possible in a scaling exercise as 

well as other situations. More details on the Delphi methodology are 

provided in Appendix A. 

Previous research (Verran, 1981) attempted to develop a 

theoretical set of complexity weights using the Delphi methodology. As 
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discussed earlier in this chapter, the possibility of panel saturation 

led to questions regarding the accurate nature of these weights. 

Because of these questions, another attempt, using Delphi, to esta~lish 

complexity weights for the full domain of ambulatory care nursing, 

which is shown in Figure 3, was made in this investigation. The 

subsections which follow describe the procedures used to complete the 

Delphi exercise. 

Selection of Expert Panel. The operational definition of expert 

for this Delphi exercise was "a registered nurse currently employed in 

one of seven ambulatory care areas at the hospital-based ambulatory 

care center chosen for study." In choosing a panel, an attempt was 

made to balance the number of experts from clinical and practice areas 

of nursing. However, this attempt needed to consider the availability 

and willingness of the expert to participate in the project. Because 

previous research (Verran, 1981) also used experts from the same areas 

as the current investigation, the availability of nurses for this Delphi 

panel was limited. 

Panelists were informed of the Delphi procedure and its purpose. 

Consents to participate and approval of departmental and Medical Center 

human subject committees were obtained prior to beginning the project. 

Characteristics of the final Delphi panel are given in the next chapter. 

Construction of Delphi Rounds. The distribution of each 

questionnaire used in the project and the subsequent computation of 

responses comprised one Delphi round. The initial questionnaire was 

constructed using the responsibility areas, activity categories and 



Patient Counseling 

Health Care Maintenance 

Primary Care 

Patient Education 

Therapeutic Care 

Client Advocacy 
General Support 
Clinic Procedures 
Terminal/Chronic Illness 

l
-General Assessment 

Follow-up Assessment 
Provide Information 
Preventive Care Instruction 

Referral 
Triage 
Protocol Care 
Physical 
History 

Health Care Maintenance Program 
Illness/Condition Program 
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General Instruction 
Home Care Standardized Instruction 

Individualized Inst. 
'Plan of Care 

Surgical Preparations 
Respiratory Treatments 
Irrigations 
Applications 
Specimens 
Measurement 
Appliances 
Recovery 
Invasive 
Non-Invasive 
Dressings 
Medications 
I.V. Medications 
Blood Therapy 

_ I. V. Therapy 

Figure 3. Taxonomy of Domain of Ambulatory Care Nursing (Direct 
Care Only) 



Normative Care 

Figure 3.--Continued 

Directing 
Transporting 
Communication 
Chaperoning 
Assisting 
Preparation 
Documents 
System 
Comfort 
Coordination 

59 



60 

definitions established in the Verran 1981 research project. This 

questionnaire is given in Appendix D. Instead of the 43 categories 

established in previous research, 44 were included in the questionnaire 

and in Figure 3. This discrepancy is due to the splitting of the 

category, Blood and IV Therapy, into the categories of Blood Therapy 

and IV Therapy. Results from the 1981 research indicated this split was 

necessary since the complexity of the two tasks included in the 

original category were not equal resulting in an unconsensua1 com

plexity rating. The construction of all questionnaires after the 

initial one was based on the responses received from the previous round. 

Questionnaires were hand distributed to each expert who had 

approximately one week to complete the form and return it in an unmarked 

envelope "to the project director. On each questionnaire, panelists 

were asked to evaluate the complexity of each activity category on a 

scale from zero to 100 with 100 indicating high complexity. 

Computer analysis was used to determine mean responses and 

standard deviations for the statistical responses to each category. 

Panelists received feedback in the form of statistical group response 

and qualitative comments from other panel members. 

Consensus was established as a mean response with a standard 

deviation of no more than 10. At consensus, the mean score was 

taken as the complexity weight for that category. 

Data Analysis for Criterion Validity 

The degree of agreement between the empirical (regression) 

weights of complexity and the theoretical (Delphi) weights was assessed 
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using Kendall's Tau as a measure of association. A direct association 

significant at or less than a probability of .05 was taken as an 

indication of agreement between empirical and theoretical weights. 

Research Procedures to Establish 
Equivalent Reliability 

Interrater reliability in the use of the Ambulatory Care Client 

Classification Instrument, or the objective tool used in the study, was 

evaluated at the end of the patient rating portion of the study. Five 

patients from each clinic in the study were randomly selected for staff 

reports. This random selection was performed in the same manner as 

described for patient ratings. The investigator audiotaped reports 

on these patients for use in reliability estimations. During taping, 

the researcher completed a rating form, thereby cueing herself to the 

questions which would normally be asked by raters. The reports and 

questions with staff answers were all available to the objective group 

of raters who made independent ratings of nursing care requirements for 

the patients selected. Due to taping difficulties four reports had 

to be discarded prior to beginning testing. This resulted in 31 reports 

for rater estimations. 

The decision to use audiotapes for reliability ratings was 

made because of scheduling problems which did not allow sufficient 

time when all objective raters could be together in the clinics for 

reports. Although this procedure is less effective than actually listen-

ing to the same report, it was deemed better than using written simu-

lations for this portion of the study. 
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Percent agreement on ratings was used to estimate the equivalent 

reliability of the Ambulatory Care Client Classification Instrument. 

This percentage was computed by dividing the number of agreements for 

the instrument on all clients by the number of agreements plus dis-

agreements (Selltiz, Wrightsman and Cook, '1976). Ninety percent 

agreement was required in order to support the reliability of the 

instrument. Agreement was computed not only for the total instrument 

but also by responsibility area and by clinic in order to assess whether 

rating reliability varied by responsibility area or clinical service. 

Research Procedures to Establish 
Clinical Generalizability 

Research techniques to obtain client ratings On complexity and 

care requirements were designed to include seven different outpatient 

settings. The results of the collection of data from these seven areas 

were utilized to test instrument generalizabilty across clinical 

services. 

Data analysis to investigate tool generalizability was conducted 

by the examination of residuals. This examination involved a search 

to ascertain whether an important variable, in this case, clinic type, 

had been left out of the theoretical and statistical model. If the 

Ambulatory Care Client Classification Instrument was generalizable, 

residuals from responsibility area regressions, plotted by clinic, 

would evidence a horizontal band equal around zero for each clinic in 

the study. An unequal pattern of residuals by clinic would indicate 

that the general regression across all clinics was inadequately 

describing the complexity within each clinic. 
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Conclusion 

The purpose of this research was the development and validation 

of an instrument to measure the complexity of nursing care requirements 

in a hospital-based ambulatory care setting. The following research 

questions were posed in this chapter: 

1. Is the the system of activity categories established through 

previous research a valid measure of the complexity concept 

in the ambulatory care setting? 

2. Is the system of complexity weights established systematically 

by a panel of experts a valid measure of complexity in com

parison with empirically determined complexity weights? 

3. Is the Ambulatory Care Client Classification Instrument a 

reliable measure of nursing care requirements when different 

individuals rate the same patient at the same time? 

4. Is the Ambulatory Care Client Classification Instrument 

measuring the complexity of nursing care requirements the 

same on all clinical services to be used in the study? 

The first question refers to the construct validity of the activity 

category system which makes up the Ambulatory Care Client Classification 

Instrument, while the criterion validity of the weighting system is 

addressed by the second question. The third and fourth research ques

tions consider instrument reliability and clinical genera1izabi1ity 

respectively. 

Specific research procedures were delineated to provide data to 

assist in answering each of the research questions. Construct valida

tion utilized a multiple regression statistical analysis to test the 
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completeness and redundancy of activity categories 1:1:"'1 explaining total 

and responsibility area complexity. Criterion val:::Ld::L ty was addressed by 

comparing empirical weights, established through nl.'1 . ..11 t :i.ple regression, 

to theoretical weights, established by using a Delph.::L. methodology to 

o'btain group consensus. Equivalent reliability was> ::L.Y1~estigated using 

percent agreement in responses by different indiv:i.d'-1c:::Lls using the 

Ambulatory Care Client Classification Instrument te> "3::"a.te the same 

patients. Clinical generalizability was examined t h. "3::"ough an analysis 

of residuals from multiple regression equations • . 



CHAPTER 4 

RESEARCH RESULTS 

This chapter presents the full results from the study to 

develop and validate an instrument to measure nursing care requirements 

in the ambulatory care setting. The first section of the chapter 

presents a sample description and the results pertaining to the con

struct validity of the category system. Subsequent sections review 

the results which relate to the criterion validity of the weighting 

system, equivalent reliability and the clinical generalizability of the 

instrument. 

Construct Validity 

The construct validity of the activity categories was to be 

evaluated from the aspects of completeness and redundancy of the system. 

This section first presents the characteristics of the patient sample 

for this portion of the study followed by the results relating to 

first, the full regressions which were utilized to test category system 

completeness, second, the reduced equations used to detect redundancy 

in the categories, and third, the validity of reduced equations in pre

dicting total nursing care complexity. The last part of this section 

presents the results of graphical residual analysis. 
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Sample Description 

Seven hundred and ninety-five patient ratings were collected 

during the course of the study out of a potential total of 1162 

patients who were randomly selected for rating and who fell into the 

group termed walk-in patients. The sample of 795 is below the maximum 

estimated sample size, but is still adequate for the study design. 

Differences in samples from each clinic could constitute 

possible error sources in the research data. In order to check for 

possible error sources, the total sample was examined by each clinic 

in regard to first, the number of cases randomly selected but not 
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rated; second the number of ratings by time of day; third, the number of 

cases by staff member reporting; fourth, patient age; and fifth, the 

number of cases collected by each rater. 

Table 8 gives a break-down of the sample by clinic. A Chi-Square 

test rejected the null hypothesis that the probability of lost cases 

is the same for each clinic. Table 9 reviews the number of ratings 

lost by cancellations or no shows and those lost due to staff inability 

to report. A Chi-Square test failed to reject the null hypothesis of 

no difference among clinics regarding the reason for lost cases. The 

difference in the proportion of cases lost in each clinic must then 

be due to the number of patients available to be chosen for rating and 

the "number of walk-in patients rather than the reason for the lost 

cases. Therefore, the difference between clinic samples will be taken 

to be an artifact of clinic operation. 



Table 8. Number of Cases Collected and Lost 

Clinic 

Respiratory 

Pediatric 

Oncology 

4th Surgical 

5th Surgical 

Medicine 

OB-GYN 

Total 

x2 = 22.971 

X2.05:6 = 12.592 

Potential Sam~le 
Random Walk-in 

Selection Patients Total 

87 69 156 

157 20 177 

135 4 139 

171 2 173 

151 5 156 

177 6 183 

170 8 178 
. 
1048 114 1162 
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by Clinic 

Actual SamE1e 
Complete Lost 
Ratings Cases 

115 41 

109 68 

115 24 

117 56 

109 47 

116 67 

114 64 

795 367 
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Table 9. Reason for Lost Cases by Clinic 

Cancellations! Staff Inability 
Clinic No-Shows to Report Total 

Respiratory 29 12 41 

Pediatric 46 22 68 

Oncology 10 14 24 

4th Surgical 38 18 56 

5th Surgical 25 22 47 

Medicine 45 22 67 

OB-GYN 38 26 64 

Total 231 136 367 

2 
X = 9.748 

2 
X .05:6 = 12.592 



There is also a difference in the number of patient ratings 

collected per clinic by time of day, as is shown in Table 10. This, 

however, may also be assumed as a result of the patients available in' 

each clinic at different times and days of the week. 

Table 11 shows the number of cases per clinic by staff member 

reporting. The differences between clinics on this measure can be 

attributed to the individual staffing patterns within clinics. 

The average age of the patients from each clinic is shown in 

Table 12. The large variability in age for the Respiratory and 4th 

Surgical clinics is due to the number of pediatric patients seen in 

these areas for allergy and orthopedic problems respectively. 
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Tables 13 and 14 respectively relate to the number of cases 

collected by each rater in the separate clinics. The Chi-Squre test for 

both the subjective and objective raters rejected the null hypothesis 

of independence between clinic and rater. Even though attempts were made 

to assign raters to equal times in each of the study clinics, the 

patients available for ratings at different times varies; therefore, 

raters were able to collect more data from some clinics than others. 

This may have affected ratings if a rater's bias had not been reduced 

in training. This is especially true for the subjective group of raters 

since the interrater reliability for this tool decreased through the 

course of the study. An analysis of residuals from the regression 

equations should identify any areas where specific raters differed from 

their colleagues. 



Table 10. Number of Cases' in Each Clinic by Day and Time 

Monday Tuesday Wednesday 
Clinic AM PM AM PM AM PM 

Respiratory 10 6 9 48 5 4 

Pediatric 11 10 13 11 8 5 

Oncology 29 14 8 20 25 26 

4th Surgical 13 13 15 6 17 12 

5th Surgical 13 17 12 10 6 16 

Medicine 12 11 10 16 12 11 

OB-GYN 15 14 8 9 9 9 

Total 103 85 75 110 72 73 

Day Total 188 185 145 

Thursday 
AM PM 

0 15 

9 12 

6 0 

9 17 

12 6 

16 9 

12 16 

64 75 

139 

Friday 
AM PM 

9 9 

13 17 

6 11 

7 8 

6 11 

10 9 

10 12 

61 77 

138 

Total 

115 

109 

115 

117 

109 

116 

114 

795 

795 

--.J 
o 



Table 11. Number of Cases in Each Clinic by Staff Member Reporting 

Licensed Practical Registered 
Clinic Nurse Aide Nurse Technician Nurse 

Respiratory 0 36 0 68 

Pediatric 21 30 16 42 

Oncology 10 0 0 88 

4th Surgical 0 34 23 46 

5th Surgical 0 89 6 14 

Medicine 0 36 7 66 

OB-GYN 26 20 0 68 

Total 57 245 52 392 

Clinician 

11 

0 

17 

14 

0 

7 

0 

49 

Total 

115 

109 

115 

117 

109 

116 

114 

795 

" I-' 
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Table 12. Sample Age by Clinic 

Clinic Mean s n Missing 

Respiratory 35.562 22.538 114 1 

Pediatric 6.132 5.629 109 0 

Oncology 53.978 15.985 113 2 

4th Surgical 42.709 22.659 115 2 

5th Surgical 45.862 19.012 109 0 

Medicine 45.819 18.595 116 0 

OB-GYN 31.427 12.694 110 4 

Total 37.538 22.728 786 9 



Table 13. Number of Cases 

Clinic 1 

Respiratory 13 

Pediatric 26 

Oncology 41 

4th Surgical 19 

5th Surgical 32 

Medicine 23 

OB-GYN 18 

Total 172 

x2 > 47.6 

X2.05:25 = 37.652 
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Collected in Each Clinic by Subjective Rater 

Subjective Rater 

2 3 4 5 Total 

16 31 9 46 115 

35 23 8 17 109 

14 21 6 33 115 

24 30 17 27 117 

18 23 13 23 109 

23 35 10 26 116 

24 42 12 18 114 

154 204 75 190 795 



Table 14. Number of Cases 

Clinic 

Respiratory 

Pediatric 

Oncology 

4th Surgical 

5th Surgical 

Medicine 

OB-GYN 

Total 

x2 > 56.5 

X2.05:30 = 43.773 

1 2 

13 25 

24 21 

28 11 

20 32 

27 19 

22 26 

25 27 

159 161 
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Collected in Each Clinic by Objective Rater 

Objective Rater 

3 4 5 6 Total 

6 31 5 35 115 

16 9 22 17 109 

22 26 16 12 115 

20 30 6 9 117 

17 16 24 6 109 

25 11 23 9 116 

9 23 22 8 114 

115 146 118 96 795 
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Full Equations 

2 
Table 15 shows the computed R 's and significance levels for 

each of the six responsibility area equations. These values are for 

the full models which include all possible independent variables in 

the equations. 
2 

While all R values, except that for Health Care 

Maintenance, are statistically significant, they do not approach .70 

which was the criterion established for substantive significance. 

Therefore, at the pre-specified criterion, these results fail to show 

that the activity categories developed with the Delphi technique are 

adequate predictors of nursing care complexity in the ambulatory care 

setting. 

Reduced Equations 

In order to test for redundancy within category systems for the 

responsibility areas, the statistical significance of reduced equations 

was tested versus the full equations. Reduced equations included only 

those variables with an entry F ratio significant at equal to or less 

than a probability of .05. The results of these statistical tests are 

shown in the Analysis of Variance (ANOVA) table (Table 16). 

For the areas of Health Care Maintenance, Patient Education, 

Therapeutic Care and Normative Care the selected reduced model proved 

as statistically significant a predictor of area complexity as did 
I 

the full model. However, in regard to Patient Counseling and Primary 

Care, the full model is a better predictor than any reduced model. 

Table 17 gives the R2 values and the variables which are included in 



Table 15. R2 ,s for Full Model Equations by Responsibility Area 

Variables in 
R2 Responsibility Area Equation 

Patient Counseling 4 .19845 

Health Care Maintenance 4 .01077 

Primary Care 5 .57344 

Patient Education 6 .23979 

Therapeutic Care 15 .39988 

Normative Care 10 .16789 

F Value 

48.89886 

2.15067 

212.13511 

41.42693 

34.60547 

15.81797 

Significance 
Level 

.000 

.073 

.000 

.000 

.000 

.000 

-.....J 
0\ 



Table 16. Significance Tests on Full versus Reduced Model 

Responsibility Area Source of Sum of Squares d.f. Null Hypothesis Reduction 

Patient Counseling Full Model 50628.758 5_" 
H :b4=0 Hypothesis 1618.468 1 

0 Reduced Model 49010.290 4 
Error 204486.970 790 

Health Care Full Model 2067.850 5 
Maintenance Hypothesis 753.313 3 

Ho:b2···b4=0 Reduced Model 1314.537 2 
Error 189894.234 790 

Primary Care Full Model 134664.452 6 
Ho:b5=0 Hypothesis 2497.130 1 

Reduced Model 132167.322 5 
Error 100172.245 789 

Patient Education Full Model 55303.704 7 
Ho:b4 •.. b6=0 Hypothesis 1299.025 3 

Reduced Model 54004.679 4 
Error 175326.065 788 

Therapeutic Care Full Model 85757.356 16 
Ho:b12···b15=0 Hypothesis 1196.338 4 

Red uced Mod e1 84561.018 12 
Error 128698.291 779 

Mean Square 

10125.752 
1618.468 

12252.573 
258.844 

413.570 
251.104 
657.268 
240.372 

22444.075 
2497.130 

26433.464 
126.961 

7900.529 
433.008 

1350.117 
222.495 

5359.835 
299.084 

7046.752 
165.210 

F 

6.25a 

1.04 

19.67a 

1.95 

1.81 

Critical 
F 

3.84 

2.61 

3.84 

2.61 

2.37 

" ........ 



Table l6.--Continued 

Responsibility Area Source of Sum of Squares 
Null Hypothesis Reduction 

Normative Care Full Model 8130.355 
Ho:b8 · .. b10=0 Hypothesis 71. 910 

Reduced Model 8058.445 
Error 40297.199 

a 
Null Hypothesis rejected at alpha = .05 

d. f. Mean Square 

11 739.123 
3 23.970 
8 1007.306 

784 51. 399 

F 

.47 

Critical 
F 

2.61 

" (Xl 



2 Table 17. R 's and Composition of Reduced Models 

Responsibility Area R2 F Value Significance 

Health Care Maintenance .00685 5.46783 .020 

Patient Education .23416 80.61841 .000 

Therapeutic Care .39431 46.33915 .000 

Normative Care .15540 22.44289 .000 

Variables in Equation by Entry 
Order 

Preventive Care Instruction 

Individualized Instruction 
Standardized Instruction 
Illness/Condition Program 

IV Medication 
Medication 
Measurement 
Recovery 
Invasive 
IV Therapy 
Non-Invasive 
Specimens 
Applications 
Surgical Preparation 
Appliances 

Transportation 
Documents 
Preparation 
Coordination 
Conununication 
Chaperoning 
Assisting 

....... 
\0 



these models for the four responsibility areas indicated. Use of the 

reduced models eliminates 13 activity categories and reduces the total 

number of categories required to 31. 

Total Complexity 
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Using the reduced equations determined above, the efficiency of 

the system of responsibility areas in explaining total nursing care 

complexity was examined. The R2 for the regression of total complexity 

on the six responsibility areas is .36012. Figure 4 gives a diagram 

depicting responsibility area and total complexity by activity categories. 

The amount of variance in total score complexity explained by each 

responsibility area in shown in Table 18. As could be anticipated from 

a review of the R2 values for individual responsibility areas, the R2 

for total complexity is well below the substantive criterion of .70. 

Because subjective estimates within the areas of Health Care 

Maintenance, Patient Counseling and Patient Education may not have 

been as reliable as desired, the individual 44 activity categories were 

used in a regression equation with the total complexity score as the 

independent variable. These categories, with the exception of Provide 

Information, which did not enter the equation, explained a total of 

41.376 percent of the variance in total nursing care complexity. The 

amount of variance in total score complexity explained by each category 

.is shown in Table 19. 

A reduced model of 18 categories was selected as described 

in the section on reduced equations (Page 75). A test of this model 

versus the full model indicated that the 18 variable equation ~as as 



IV Medications (1) 
Medications (2) 
Measurement (3) 
Recovery (4) 
Invasive (5) 
IV Therapy (6) 
Non-Invasive (7) 
Specimens (8) 
Applications (9) 
Surgical Preparation (10) 
Appliances (11) 

Individualized Instruction (1) 
Standardized Instruction (2) 
Illness/Condition Pro~ram (3) 

General Support (1) 
Terminal Chronic Illness (2) 
Clinic Procedures (3) 
Client (Advocacy (4) 

Transportation (1) 
Documents (2) 
Preparat ion (3) 
Coordination (4) 
Communication (5) 
Chaperoning (6) 
Assisting (7) 

Protocol Care (1) 
Referral (2) 
Physical (3) 
Triage (4) 
History (5) 

Preventive Care Instruction (1) 

Therapeutic Care (1) 
R2 '" .3q43l 

Pa~ient Education (2) 
R ,. .23416 

Patient Counselin~ (3) 
R2 = .19845 

Normative Care (~) 
R2 ,. .16640 

Pr~mary Care (5) 
R ,. .57344 

Health Care Maintenance (6) 
R2 ,. .00685 

aOrder of Variable Entry into Specific Equation 
Indicated in Parenthesis after each Variable Name 

Total Nursin~ Care 
Com~lexity 

R = .36012 

Figure 4. Explanation of Total Nursing Care Complexity by Responsibility Area 
Using Reduced Models l~ere Appropriate CXJ 

I-' 
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Table 18. Explanation of Total Nursing Care Complexity by Responsibility 
Areas 

Responsibility Area Contribution to R2 Cumulative R2 

Therapeutic Care .16337 .16337 

Patient Education .11450 .27787 

Patient Counseling .06700 .34487 

Normative Care .00710 .35i97 

Primary Care .00680 .35877 

Health Care Maintenance .00135 .36012 



Table 19. Explanation of Total Nursing Care Complexity by Activity 
Categories 

Activity Category 

IV Therapy 
Individualized Instruction 
Standardized Instruction 
General Support 
IV Medication 

Measurement 
Referral 
Terminal/Chronic Illness 
Clinic Procedures 
Protocol Care 

Coordination 
Illness/Condition Program 
Client Advocacy 
Physical 
Medications 

Assisting 
Blood Therapy 
Communication 
Directing 
Non-Invasive 

Preventive Care Instruction 
System 
Respiratory Treatments 
Dressings 
Recovery 

Applications 
Appliances 
Plan of Care 
Irrigations 
Triage 

Follow-up Assessment 
General Assessment 
Generalized Instructions 
Transporting 
Chaperoning 

Contribution to R 2 Cumulative R 

.10471 .10471 

.08100 .18571 

.04034 .255605 

.03176 .25781 

.02664 .28445 

.02114 .30559 

.01548 .32107 

.01240 .33347 

.01157 .34504 

.01421 .35925 

.00831 .36756 

.00756 .37512 

.00448 .37959 

.00402 .38362 

.00348 .38709 

.00375 .39085 

.00317 .39402 

.00371 .39773 

.00182 .39954 

.00160 .40114 

.00132 .40246 

.00140 .40386 

.00133 .40520 

.00125 .40645 

.00085 .40730 

.00070 .40800 

.00065 .40866 

.00061 .40927 

.00057 .40984 

.00057 .41041 

.00048 .41090 

.00158 .41247 

.00036 .41283 

.00033 .41316 

.00027 .41342 
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Table 19.--Continued 

Activity Category 

History 
Surgical Preparation 
Documents 
Comfort 
Health Care Maintenance Program 

Preparation 
Invasive 
Specimens 

Contribution to R2 

.00010 

.00010 

.00007 

.00002 

.00001 

.00002 

.00001 

. 00001 

2 
Cumulative R 

.41352 

.41362 

.41369 

.41371 

.41372 

.41374 

.41375 

.41376 
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statistically significant a predictor of total complexity as the full 

43 variable equation. The results of this test are shown in Table 20. 

The reduced 18 variable equation explains 39.773 percent of total 

complexity variance and is shown in Figure 5. 
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From this analysis it appears that the individual activity 

categories may be better predictors of total nursing care complexity 

than are the computed values for responsibility areas. Unfortunately, 

the 18 categories shown in Figure 5 still explain only 40 percent of 

total complexity leaving 60 percent unexplained by the activity category 

system. 

Residual Analysis 

This subsection presents the results of graphical residual 

analysis which was performed to examine for violations of regression 

assumptions and model misspecification. The results of analysis which 

pertain to regression assumptions will be presented first. 

Assumptions of Regression Model. An examination of residuals 

from the regressions in all responsibility areas indicates, as expected 

when a constant term is included in the model, that the residual sets 

all have a mean equal to zero. An examination of scatter-plots of 

standardized residuals against the estimated responsibility area values 

indicated that variance was equal in all regressions. 

In order to examine the distribution of observed error terms, 

they were standardized by dividing each individual value by the common 

variance and then grouping the resultant values in categories of one 

standard deviation each from -3.5 to -2.5 up to +2.5 to +3.5. With 



Table 20. Significance Test on Full versus Reduced Model for Explanation of Total Complexity 
by Activity Categories 

Null Hypothesis 

Ho:bl9 .•.•. b43=0 

Source of 
Variation 

Full Model 

Hypothesis 

Reduced Model 

Error 

Sum of 
Squares 

90438.057 

3504.029 

86934.028 

128140.992 

d.f. 

44 

25 

19 

751 

Mean 
Square 

2055.410 

140.161 

4575.475 

170.627 

F 

.82 

Critical 
F 

1. 52 

OJ 
~ 



Therapeutic Care: 

IV Therapy (1) 
IV Medications (5) 
Measurement (6) 
Med ication (15) 
Blood Therapy (17) 

Patient Education: 

Individualized Instruction (2) 
Standardized Instruction (3) 
Illness/Condition Program (12) 

Patient Counseling: 

General Support (4) 
Terminal/Chronic Illness (8) 
Clinic Procedures (9) 
Client Advocacy (13) 

Normative Care: 

Coordination (11) 
Assistinlt (16) 
Communication (18) 

Primary· Care: 

Referral (7) 
Protocol (10) 
Physical (14) 

Total Nursing Care Complexity 
R2 = .39773 

aOrder of variable entry into equation indicated in parenthesis 
after variable name 

Figure 5. Explanation of Total Nursing Care Complexity by Activity Categories 
Using Reduced Madela 

.. 

(Xl 
--.J 
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residuals greater than +3.5 in another category and those less than 

-3.5 in yet another, nine categories were evolved. A Chi-Square 

Goodness of Fit test was then performed on these categories with the 

expected frequency distribution conforming to normal probabilities. 

Table 21 shows the results of the Chi-Square tests as well as the 

distribution statistics of skew and kurtosis for each responsibility 

area. With the exception of the residuals for the area of Patient 

Education, none of the other sets is normally distributed. With a zero 

skewness value indicating symmetry, only two of the distributions, 

Primary Care and Normative Care are considered to be particularly asym

metrical. If no 0ther assumptions are violated, nonnormality means that 

the distributions of the regression estimators are unknown and signifi

cance tests for the population parameters cannot be performed with 

confidence (Hey, 1974). The usual F tests are, however, fairly robust 

to nonnormality particularly if the nonnormal distributions are 

symmetrical. Therefore, for those Responsibility Areas with symmetrical 

distributions, the F ratios used to compute reduced equations were 

accepted with confidence. 

For the a~eas of Primary Care and Normative Care, which evidenced 

asymmetry, a transformation of data to achiev'e normality is possible. 

However, both of these areas also show marked kurtosis and equal variance 

patterns. Transformation does not change distributions that are kurtotic 

but will alter equal variance, therefore, no attempt was made to re

express the data for these two areas since unequal variance more ( 

severely affects regression results than does nonnormality (Hey, 1974). 



Table 21. Results of Chi-Square Goodness of Fit Tests, Skew and Kurtosis for Distribution of 
Residual from Responsibility Area Regressions 

Responsibility Area Chi-Square a Skew Kurtosis 

Patient Counseling 39.190 .348 -.332 

Health Care Maintenance 26.874 -.110 -.206 

Primary Care 826.658 2.140 10.087 

'Patient Education 4.270b .154 -.153 

Therapeutic Care 38.376 .541 1. 073 

Normative Care 195.434 3.023 19.258 

Total Complexity 92.473 .238 -.049 

a 2 - 8 X .05:4 - 9.48 

bAccept null hypothesis of a normal distribution 

(Xl 

\0 
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The results of regressions in the areas of Primary Care and Normative 

Care must, however, be accepted with caution because of the asymmetry 

of the nonnormal distributions. 

No indication of dependency existed in the plots of residuals 

against estimated responsibility area complexity. It was possible that 

dependency might exist over time, therefore, residuals were plotted 

against the order of data collection. This examination revealed that 

the residual scatter changed markedly over time, but further analysis 

showed that these changes were due to differences in the complexity 

between clinics not necessarily because of a time ordering phenomena. 

When residuals were plotted separately for each clinic against first, 

the order of collection and, second, by subjective rater, no indication 

of a time dependence or rater clinical bias was found. 

Model Misspecification. Examination of standardized residuals 

plotted against the estimated dependent variables indicated a slight 

curvilinear relationship in the areas of Patient Counseling. Therapeutk 

Care and Normative Care. The shape and direction of the curve, high 

positive residuals at low levels of the complexity ratings, negative 

values at moderate levels and low positive values at high ratings, 

indicated that a log or-square root transformation of the dependent 

variable might straighten the curve (Mosteller and Tukey, 1977). 

2 
Neither transformation resulted in an increase in the R , which would 

have indicated a better regression fit for either of the two responsi-

bility areas, therefore, no further attempt to correct the slight 

curvature was conducted. 
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Residuals were examined further to find possible sources of 

measurement error particularly in the dependent variables. Because the 

reliability of objective raters was consistent within their group and 

over time no sorting of residuals by objective rater was performed. 

When residuals were plotted by subjective rater, an interesting pattern 

for all responsibility areas, except Patient Education, resulted. This 

pattern is diagrammed in Figure 6. The residuals applicable to the 

ratings from subjective rater two were almost exclusively below the 

zero line, while those from other raters followed the desired pattern 

of a horizontal line fairly equally spaced around zero. In addition, 

the variance pattern for the residuals from rater 4 was less than that 

from other raters. Since the reliability estimates for rater 4 were 

acceptable, this last pattern was assumed to be a phenomenon due to 

the smaller number of ratings made by rater 4 and was ignored in further 

analysis. 

The pattern of residuals by rater was not unexpected when con

sidering the reliability testing throught the study. Rater 2 had 

markedly decreased the value of estimates after two study weeks and 

required retraining. Although reliability on simulations improved, 

actual clinic ratings, according to the residual analysis, remained low. 

Because of this a subsequent analysis of data was made excluding the 

estimates from subjective rater 2. The results of this analysis are 

reviewed in the next subsection. 

As mentioned earlier, when residuals were sorted by clinic, a 

pattern resulted where residuals for specific clinics cluster2d either 



standardized 
Residuals 
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Figure 6. Diagram of Pattern when Residuals are Sorted by Subjective Rater, Clinic 
and Time of Collection 
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above or below the zero line. This suggests that the Ambulatory Care 

Client Classification Instrument may not be generalizable across 

clinical services. This possibility will be discussed in a later 

section of this chapter. 

Residuals were also plotted against the type of staff member 

who gave the reports from which estimates were made. Although a slight 

increase in variance was noted in all areas at the staff type, 

Registered Nurse, this was attributed to the increased frequency of 

reports from RN's during the study and that registered nurses care for 

the patients with greater variability in complexity. The variance 

difference between the type of staff member reporting was not deemed 

substantial enough to include this variable in the regression model. 

Correction for Measurement Error 

Residual analysis indicated that there was considerable error in 

the measurements made by subjective rater 2. Therefore, a subsequent 

analysis of the data was performed without the 154 ratings attributable 

to this rater. A decrease in a total sample by 154 ratings or by 19 per

cent should in turn decrease the R2 values if these ratings were 

reliable in comparison with the rest of the data set (Graybill, 1976). 

2 If the R 's increase, the removed ratings may be considered different 

in some manner from the rest of the data. No statistical method is 

2 available to test the significance of an R increase, therefore, sub-

stantive significance was used. As Gold (1969) points out, determina-

tion of substantive significance levels is at the discretation of the 
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investigator and theoretician. In the present situation, an increase in 

explained variation of three percent was deemed to be of clinical value. 

The R2 values for the full models with all ratings are shown in 

Table 22 along with those calculated without the estimates from sub

jective rater 2. The data set without the measures from rater 2 ha~ 

been termed a selected data set. With the exception of the responsi

bility areas of Health Care Maintenance and Patient Education, all values 

are slightly higher in the second analysis. The areas of Patient 

Counseling, Primary Care, Therapeutic Care and Total Complexity show 

increases equal to or greater than .03. Examination of residuals for 

this analysis reveals the same difficulties as the first set of residual 

patterns. All assumptions are met with the exception of that for 

normality in all areas except Patient Education. Residual patterns by 

subjective rater do, however, conform to a more desired pattern than 

previously. 

The decreased R2 for the area of Patient Education is not un

expected as the residual pattern for this regression in the first 

analysis was more random than that for the other responsibility areas 

and total score complexity. Even though this decrease is less than 

desirable, further analysis will be done without the data attributable 

to subjective rater 2. The R2 for Health Care Maintenance·in both 

anaiyses is so negligible that any decrease may be discounted. 



Table 22. Comparison or R2 Values for All Ratings and Selected 
Subjective Ratings (Full Models) 

Filll Data Set Selected Data Set Change 

Patient Couseling .19845 .22948 +.03103 

Health Care Maintenance .01077 .01009 -.00761 

Primary Care .57344 .61908 +.04564 

Patient Education .23973 .22763 -.01210 

Therapeutic Care .39988 .42578 +.02590 

Normative Care .16789 .18938 +.02149 

Total Complexity .36012 .41605 +.05593 

Number of Cases 795 641 
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Criterion Validity 

The criterion validity of the complexity weighting system 

established by experts was examined by comparing their theoretical 

weights with empirical regression weights. The Delphi metho1ogy was 

used as a technique to establish complexity ratings for activity 

categories within the domain of ambulatory care nursing practice. 

Thirteen nurse experts agreed to serve as members of the panel and fOUr 

Delphi rounds were conducted. The following subsections report on the 

composition of the panel and the final results of the exercise. The 

last subsection presents the results from the comparison of theoretical 

and empirical weights .. 

Expert Panel 

The 13 members of the Delphi panel represented the seven separate 

outpatient clinics of Respiratory, Pediatrics, Oncology, General Surgery 

(5th Surgical), Orthopedics/Urology (4th Surgical), Medicine and 

Obstetrics-Gynecology (OB-GYN). Table 23 gives a breakdown on the 

practice specialties and educational levels of the members of the exper~ 

panel. Three of the panelists are classified as clinicians. This term 

is used here to denote some form of the expanded nursing role and 

includes masters's prepared clinical specialists, nurse practitioners 

and certified nurse clinicians. Two members of the panel were head 

nurses in their respective outpatient areas and eight were staff nurses. 

Eight of the 13 experts had a diploma in nursing from a hsopital school 

of nursing, four were graduates of baccalaureate programs and one had 



Table 23. Practice Specialty and Educational Level of Delphi Panel Members 

Clinical Practice S~ecialty Education 
Spe.cialty Clinician Head Nurse Staff Nurse Total Diploma B.S. 

Pediatrics 1 0 2 3 2 1 

Surgery 1 0 1 2 2 0 

Medicine 1 1 2 4 2 1 

Obstetrics- 0 1 3 4 2 2 
Gynecology 

Total 3 2 8 13 8 4 

M.S. 

0 

0 

1 

0 

1 

Total 

3 

2 

4 

4 

13 

\0 
-...J 



attained a master's degree beyond her baccalaureate educational 

preparation. 

Table 24 reports on panel age and experience. 

age was 39.17 years with a standard deviation of 9.62. 

Average panel 

Only twelve of 

the panelists reported their ages. Years of experience varied widely 

among the panel members as indicated by the large standard deviations 

for the measures Years in Nursing, Years in Ambulatory Care Nursing 

and Years in the Current Setting. This wide range in years of experi

ence is consistent with the earlier Delphi study reported in Appendix 

A (Verran, 1981). 

Results of Delphi Rounds 

All panelists completed the four Delphi rounds conducted in 

this exercise. Consensus was reached on only 26 of the 44 activity 

categories under consideration. The mean complexity ratings for all 

categories are shown in Table 25. Mean ratings for consensual cate

gories are those at the end of the fourth Delphi round and are 

indicated in Table 25. Unconsensual categories exist in all responsi

bility areas with the exception of Health Care Maintenance; however, 

the heaviest concentration is in the areas of Patient Education and 

Therapeutic Care with 67 and 60 percent respectively of the categories 

not ,reaching consensus. 

At the end of the fourth round, the Delphi Exercise was 

terminated even though consensus had not been reached on eighteen 

categories. Lack of consensus on all categories was due to one or two 

98 



99 

Table 24. Age and Years of Experience of Delphi Panel Members 

Mean s Minimun Maximum n 

Age 39.17 9.62 28.00 58.00 12 

Years in Nursing 17.04 9.01 6.00 37.75 13 

Years in Ambulatory 11. 35 8.96 1.17 15.00 13 
Care Nursing 

Years in Current 2.85 2.71 .33 10.00 13 
Setting 



Table 25. Results of Delphi Exercise 

Responsibility Area 
Activity Category 

Patient Counseling 
Client Advocacy 
General Support 
Clinic Procedures 
Terminal/Chronic Illness 

Health Care Maintenance 
General Assessment 
Follow-up Assessment 
Provide Information 
Preventive Care 

Instruction 

Primary Care 
Referral 
Triage 
Protocol Care 
Physical 
History 

Patient Education 
Health Care Maintenance 

Program 
Illness/Condition 

Program 
General Instructions 
Standardized Instruc

tions. 
Individualized Instruc

tions 
Plan of Care 

Therapeutic Care 
Surgical Preparation 
Respiratory Treatments 
.Irrigations 
Applications 
Specimens 
Measurement 
Appliances 
Recovery 
Invasive 

Mean 

54.545a 
50.454 
48.652 
66.182 

63.091 
54.462 
47.909 
53.000 

47.091 
62.100 
52.000 
62.900a 
62.700 

61.182a 

34.646 
54.000a 

63.727 

55.727a 

33.773a 
31. 864 
30.545 
25.682 
41. 250a 
36.182a 
42.954a 
53.273a 
52.091a 

s 

12.324 
9.048 
8.614 
5.340 

8.005 
3.815 
7.304 
6.941 

4.399 
8.916 
7.603 

12.316 
8.844 

13:350 

12.648 

8.637 
12.299 

8.955 

11. 266 

11.056 
8.539 
3.500 
6.039 

12.754 
11. 320 
12.969 
17.024 
10.587 

Unconsensua1 
Percentage 

25 

o 

20 

67 

60 

100 
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Table 25.--Continued 

Responsibility Area Mean s Unconsensua1 Activity Category Percentage 

Non-Invasive 36.250 8.555 
Dressings 31. 400 7.787 
Medications 41. 050 5.892 
IV Medications 60.400a .13.915 
Blood Therapy 64.750a 15.804 
IV Therapy 59.250a 12.902 

Normative Care 30 
Directing 16.818 6.873 
Transporting 11.898 6.873 
Communication 18.727a 11. 370 
Chaperoning 12.300 5.349 
Assisting 27.900a 10.904 
Preparation 19.900 9.396 
Documents 23.150 9.066 
System 28.273 8.853 
Comfort 29.182a 11.923 
Coordination 33.364 8.916 

a Unconsensua1 Category 
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outliers who could not be convinced by other panelists to move their 

estimates to the group. These panelists had strong reasons for retain

ing either very high or very low ratings as did the remainder of the 

panel for maintaining their positions. In essence the exercise ~as 

stalemated and no further adjustment could be expected. 

Comparison of First (Dl) and Second (D2) Delphi Results 

Because of the lack of consensus on the current Delphi exercise, 

these results were compared to the results from the portion of the 

earlier Delphi which attempted to establish complexity weights for the 

activity categories (Appendix A). Table 26 reports the mean ratings 

for categories on both exercises. Unconsensual categories are indicated 

for both De1phis. The categories of Blood Therapy and IV Therapy 

cannot be considered in this analysis since they were combined into 

one category in the first study. 

With the exception of the category Specimens, no activity was 

found to be unconsensual on both Delphi exercises. The second Delphi 

panel gave ratings consistently closer to the center of their range than 

did the first panel. On a scale of zero to 10, the range of responses 

for the first exercise goes from 8.571 for the category Physical to 

1.357 for the category Chaperoning. The range for the second Delphi 

goes from 66.182 for Terminal/Chronic Illness to 11.898 for Transporting. 

Taking into account scale differences, in general, the second panel 

rated complexity lower for categpries than did the first group of 

experts. 
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Table 26. Comparison of Complexity Weights from Delphi 1 and 
Delphi 2 

Responsibility Area Delphi 1 Delphi 2 
Activity Category Mean Rank Mean Rank 

Patient Counseling 
Client Advocacy 7.077 6.5 54.545a 11 
General St~pport 7.077a 6.5 50.454 18 
Clinic Procedures 4.071a 24 48.682 19 
Terminal/Chronic Illness 8.200 3 66.182 1 

Health Care Maintenance 
General Assessment 7.867 4 63.091 3 
Follow-Up Assessment 6.333 12 54.462 12 
Provide Information 5.214 18 47.909 20 
Preventive Care Instruc- ·4.643 21. 5 53.000 15 

tions 

Primary Care 
Referral 6.571 11 47.091 21 
Triage 7.143 5 62.100 6 
Protocol Care 6.929 9 52.000 17 
Physical 8.571 1 62.900a 4 
History 8.2l4a 2 62.700 5 

Patient Education 
Health Care Maintenance 5.429 15 61. 300a 7 

Program 
Illness/Condition 6.000 13 6l.182a 8 

Program 
General Instructions 3.385 29.5 34.636 27 
Standard Instructions 5.231 17 54.000a 13 
Individualized Instruc- 6.643a 10 63.727 2 

tibns 
Plan of Care 4.643 21. 5 55.727a 10 

Therapeutic Care 
Surgical Preparation 3.500 26.5 33.773a 28 
Respiratory Treatments 3.385a 29.5 31. 864 30 
-Irrigations 2.929 35 30.545 32 
Applications 3.143 32 25.682 36 
Specimens 3.308a 31 41. 250a 23 
Measurement 2.429 38 36.l82a 26 
Appliances 5.143 19 42.954a 22 
Recovery 5.692 14 53.273a 14 
Invasive 5.308 16 52.091a 16 



104 

Table 26.--Continued 

Responsibility Area Delphi 1 Dea1phi 2 
Activity Category Mean Rank Mean Rank 

Non-Invasive 3.467 28 36.250 25 
Dressings 3.071 34 31.400 31 
Medications 4.786 20 41.050 24 
IV Medications 7.071 8 60.040a 9 

Normative Care 
Directing 1. 933 40 16.818 40 
Transporting 1.800 41 11.898 42 
Communication 2.143 39 18.727a 39 
Chaperoning 1.357 42 12.300 41 
Assisting 3.500 26.5 27.900a 35 
Preparation 2.571 37 19.900 38 
Documents 2.867 36 23.150 37 
System 3.133 33 28.273 34 
Comfort 3.643 25 29.182a 33 
Coordination 4.570a 23 33.364 29 

aUnconsensua1 Category 
Tau = .772 
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An attempt to compare the two sets of Delphi ratings was made 

through the use of Kendall's Tau which measures the association between 

two sets of classifications. Tau requires the ratings to be organized 

in terms of rank. The rank order of the complexity weights are also 

shown in Table 25. The computed Tau for the association between the 

first and second Delphi systems is .772 which, with a one-tailed 

probability of .• 05, is statistically significant for 42 pairs of ratings. 

It can be concluded, therefore, that where only rank order is considered, 

there is a direct association between the first and second sets of 

complexity weights as determined by independent Delphi panels. 

The lack of consensus on complexity ratings and potential 

inability to reach consensus places some doubt on the validity of the 

complexity ratings reached in th~ current Delphi exercise. The 

difference between the number of unconsensual categories from the 

first to the second Delphi exercise may be attributable to two causes. 

First, the members of the second panel were not as intimately familiar 

with the categories as were members of the first panel who had developed 

them initially. Second, the current exercise used a scale of zero to 

100 rather than zero to 10 as was utilized in the first exercise. This 

wider scale was chosen to help avoid categorization by respondents, 

however, it may have added to indecision and confusion by panelist who 

had "not received training in the use of such a wide range of response 

options. The wide response range may have also contributed to the 

tendency of panelists to select values close to the midpoint of the 
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range thus creating the situation of few complexity weights in the high 

and low positions on the scale. 

Comparison of Weighting Systems 

The Delphi weighting system was compared to the empirically 

derived regression coefficients using Kendall's Tau as a measure of 

association between two sets of ranks. Several comparisons were 

performed using both sets of Delphi ratings (Dl and D2) as reported 

earlier, and two sets of regression weights. The first of these sets, 

labeled RT, are those weights derived by regression of total complexity 

on all 44 categories. The second set of empirical weights were those 

computed by the six separate responsibility area regressions. This 

second set of coefficients is termed RA in the following discussion. 

The decision to use both sets of regression weights was based on the 

fact that Delphi panelists were cognizant of the existence of and 

definitions for responsibility areas, however, it is impossible to 

determine whether they made estimates considering these areas or on total 

complexity, therefore, the comparison with both sets of empirical weights 

was necessary. 

In addition to computing a Kendall's Tau for the total sets of 

weights, Tau was also calculated for the order of ratings within 

responsibility areas. All values of Tau are given in Table 27. A 

one-tailed test of significance for the alternate hypothesis of direct 

association between classifications was also performed. Significant 

values with probability less than or equal to .05 are indicated in 

Table 27. 



Table 27. 
. a 

Values of Kendall's Tau for Sets of Complexity Weights 

Dlb /D2c Dl/RTd Dl/RAe D2/RT 

Patient Counseling 1.000f .333 .667 0 
(N=4) (N=4) (N=4) (N=4) 

Health Care Maintenance .667 0 0 .333 
(N=4) (N=4) (N=4) (N=4) 

Pirmary Care 1.000f .200 - .600 - .200 
(N=5) (N=5) (N=5) (N=5) 

Patient Education .733f .467 .467 .200 
(N=6) (N=6) (N=6 (N=6) 

Therapeutic Care .492f - .030 .636 f .067 
(N=13) (N=13) (N=13) (N=15) 

Normative Care .867 f .156 .022 .111 
(N=lO) (N=10) (N=10) (N=10) 

Total Set .772f .019 .066 .104 
(N=42) (N=42) (N=42) (N=44) 

a N equals the number of categories considered in each comparison 

bDl : First Delphi Exercise 
c D2: Second Delphi Exercise 
d RT: Regression Using Total Complexity Score 

eRA: Regression Using Responsibility Area Complexity Scores 
f Accept Hypothesis of Direct Association at p < .05. 

D2/RA 

.333 
(N=4) 
0 
(N=4) 
.200 

(N=5) 
.200 

(N=6) 
.325 f 

(N=15) 
- .022 

(N=10) 
.062 

(N=44) 

RT/RA 

.667 
(N=4) 
.333 
(N=4) 
.600 
(N=5) 

1.000f 
(N=6) 
.505 f 

(N=15) 
.067 
(N=10) 
.499 f 
(N=44) 

I-' 
o 
'" 
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The comparison of the complexity weight sets indicates that the 

sets derived by the Delphi method are more alike than any of the other 

sets. In addition, with the exception of Health Care Maintenance 

weights, the RT and RA sets are more associated than with either of 

the Delphi systems. One would expect this result since the same method 

of analysis should provide similar results. The comparison between the 

emr,J.rical and theoretical weights provides the opposite results from 

that expected. Neither of the regression sets compares in any way to 

the Delphi weights. In fact, in several instances, there is an inverse 

relationship and indirect association is indicated. These results 

indicate that the Delphi system of weights, either from the first or 

second exercises, do not provide a valid complexity weighting system. 

Equivalent Reliability 

The equivalent reliability of the Ambulatory Care Client 

Classification Instrument was examined by calculating the percent 

agreement on 31 sets of ratings by six individuals who had been trained 

in the use of the instrument. These individuals had considerable 

practice in tool use since they had comprised the set of objective 

raters for the previous portions of this study. 

Table 28 lists the percent agreement among the six objective 

raters for each responsibility area by clinic. Overall percent agree

ment was 93.77 on all 31 cases. In the area of Patient Counseling, 

reliabilities did not exceed 88.54 percent. The area of Patient 

Education is the next lowest with only two clinics achieving agreement 

.. ~ 



Table 28. Interrater Reliabilities for the Objective Tool by Clinic and Responsibility 
Area 

Respi- Pedi- Onco1- Surgi- Surgi- Medi- OB-GYN Total 
ration atrics ogy cal 4 cal 5 cal by 

Area 

Patient Counseling .8542 .8542 .8167 .7813 .8854 .8000 .8417 .8320 

Health Care Maintenance .9167 .9271 1.0000 .9063 .8958 .9750 .9350 .9382 

Primary Care .9667 .9000 1.0000 .9147 .9750 .9933 .9800 .9677 

Patient Education .8542 .9028 .9389 ,.8611 .8611 .8889 .8944 .8880 

Therapeutic Care .9861 .9806 .9778 ~. 9444 .9722 .2800 .9844 .9756 

Normative Care .9542 .9125 .9233 .9208 .9500 .9344 .9667 .9376 

Total by Clinic .9403 .9290 .9500 .9091 .9375 .9471 .9492 .9377 

Number of Cases 4 4 5 4 4 5 5 31 

I-' 
o 
\0 



greater than .90. However, by clinic, total percent agreement was 

consistently equal to, or higher than, 90.00. 
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These data support the equivalent reliability of the Ambulatory 

Care Client Classification Instrument. They also support the con

tention that, throughout the study, objective raters remained con

sistent in their agreement on ratings. 

Genera1izabi1ity 

Residual analysis had revealed that when residuals were plotted 

by clinic, an unequal pattern resulted. This pattern, with more positive 

residuals for Pediatrics and Oncology and more negative residuals for 

Surgery and Obstetrics-Gynecology, indicated that the Ambulatory Care 

Client Classification Instrument was not generalizable across clinic 

types. 

Further testing was done by including clinic type as an inde

pendent variable in regression equations. The medical clinic was 

chosen to be a base for regressions since it had the most equal pattern 

of residuals on graphical analysis. All other clinics would then show 

a positive or negative numerical effect on the basic regression attri

butable to medicine. A positive effect indicated greater complexity 

while a negative effect indicated lower complexity. 

Table 29 gives the regression coefficients for each clinic 

treated as an independent variable. In general, the coefficients in

dicate that the nursing care in Pediatric and Oncology clinics is more 

complex for most responsibility areas than in medicine, while that 



Table 29. Regression Coefficients for each Clinic by Responsibility Area 

Respi- Pedi- Onco1- Surgi- Surgi-
ratory atrics ogy cal 4 cal 5 

Patient Counseling - 1.171 3.444 13.153 1.175 1.044 

Health Care Maintenance - 8.970 2.315 5.617 1.879 - .732 

Primary Care 1. 618 -1. 757 5.084 -4.897 -2.583 

Patient Education - 4.050 2.993 3.701 -6.949 -1. 034 

Therapeutic Care 10.506 6.291 6.113 2.113 - .006 

Normative Care 1.202 1.902 2.648 1.478 - .384 

Total - 4.429 -1. 254 3.304 -5.643 -2.978 

OB-GYN 

5.743 

1.119 

-2.021 

-2.058 

5.588 

1.617 

-5.299 

...... ...... 

...... 
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in 5th Surgical clinic is less complex. For the Respiratory, 4th 

Surgical and OB-GYN clinics, complexity varies by responsibility area 

from the complexity of care in the Medicine clinic. The total com-

plexity values are difficult to interpret since they are actually the 

result of a linear combination of responsibility area values. Generally 

it may be said that the linear combination overestimates the total com-

plexity for all clinics except Oncology when the Medicine clinic is 

used as a base. 

2 
The R 's for the analysis with clinic effect included are shown 

in Table 30. This table also includes the change in R2 values from the 

initial full model R
2
,s and from those computed without the subjective 

rater estimations. 

The inclusion of clinic type as an independent variable in-

creased the variance explained in all responsibility areas and for the 

total complexity score. When regressions, with clinic type included, 

are run on the selected data set, without subjective rater 2's estima-

2 tions, the increases in R values over those computed originally become 

substantively significant since they are above the three percent 

criterion delineated on page 94. When the type of clinic is considered, 

the system of activity categories explains 52 percent of total nursing 

care complexity instead of the 42 percent computed earlier without 

subJective rater 2 estimations only. 

These data indicated that with the addition of clinic type, the 

Ambulatory Care Client Classification Instrument is generalizable 

as a tool to measure complexity across clinical service. The instrument 



Table 30. 2 R Values for Area Regressions with Clinic Type as an Independent Variable 

R2 
Change from Change f'1:'om a Selected Data Set Full Data Set 

Patient Counseling .29670 .06722 .09825 

Health Care Maintenance .08341 .07332 .07264 

Primary Care .64615 .02707 .07271 

Patient Education .26998 .04235 .03025 

Therapeutic Care .46158 .03580 .06170 

Normative Care .20334 .01396 .03545 

Total Complexity .51817 .10212 .15805 

a Estimates from Subjective Rater 2 Deleted 

I-' 
I-' 
VJ 
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could be used in a variety of clinical services as long as the service 

effects on complexity were included in the model. 

Conclusion 

This chapter has presented the results of the study to develop 

and validate a client classification instrument for the ambulatory care 

setting. The results were presented in terms of the construct validity 

of the activity category system, the criterion validity of the weighting 

system, equivalent reliability of the instrument, and its generali

zability across clinical services. 

In regard to construct validity, complexity was not explained 

at the predetermined R2 criterion of .70 for any of the responsibility 

areas or totally. This criterion, however, was chosen as the level 

required for a well-developed instrument. The R2 value with only 

activity categories as independent variables explained 40 percent of 

total subjective complexity. This value does provide moderate 

beginning support for the completeness of the activity category system. 

The value of activity categories in explaining responsibility area 

complexity is less than for total complexity. 

Some redundancy was also found in the category systems which 

explain area and total complexity. In the areas of Health Care 

Maintenance, Patient Education, Therapeutic Care and Normative Care, a 

reduced model was found to be as effective in explaining complexity as 

the full variable equations. 

Residual analysis which was done as an aspect of the study 

section to evaluate construct validity, found obvious measurement 
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error attributable to one subjective rater. Therefore, this rater's 

estimations were dropped from the data set. The summary of findings 

which follows speaks only to the results of data analysis without the 

154 cases from subjective rater 2. 

The criterion validity of the Delphi determined weighting 

system was not established in this study. Neither of the empirical 

weighting systems used were directly associated, as measured by 

Kendall's Tau, with either of the two sets of Delphi determined 

theoretical weights. The two sets of empirical weights were associated 

more positively with each other as were the two theoretical sets. 

This indicates that a possible methods effect was in operation which 

may have affected this portion of the study. 

The Ambulatory Care Client Classification Instrument did 

evidence equivalent reliability in its use. Six individuals agreed by 

more than 90 percent on the nursing care requirements for 31 individual 

patients. 

In terms of instrument generalizability, this research dis

covered that the Ambulatory Care Client Classification Instrument is 

not generalizable across clinical services. With the addition of a 

clinic effect on nursing care complexity, the tool may be used across 

services and did explain, in this research, 52 percent of total sub

jective nursing care complexity. 



CHAPTER 5 

CONCLUSIONS AND IMPLICATIONS 

The purpose of this research was to develop a client c1assi-' 

fication instrument as a manpower planning tool for use in hospita1-

based ambulatory care settings. Instrument development was to take 

place through the construct validation of activity categories 

delineated through previous research, the criterion validation of a 

complexity weighting system for the activity categories, the estima-

tions of equivalent reliability and the clinical genera1izabi1ity of 

the classification instrument. The results of the research were 

presented in the last chapter. This chapter speaks to the interpre-

tation of these results. 

Interpretation of Results Relating to 
Construct Validation 

Two issues relating to the construct validity of the activity 

category system were addressed in this research. First, the complete-

ness of the categories in explaining the complexity concept was examined. 

Second, the redundancy of categories was addressed in order to devise 

the most parsimonious instrument possible. Results of the research 

indicated that the category system within responsibility areas explained 

36 percent of total subjective care complexity. By responsibility area 

the explanation of complexity ranged from .01 for Health Care 

116 
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Maintenance to .57 for Primary Care. A higher amount of explained com-

plexity would be desired from a well-developed instrument. Some 

redundancy within responsibility areas was also noted and reduced 

equations for Health Care Maintenance, Patient Education, Therapeutic 

Care and Normative Care were derived which left 31 categories in the 

Ambulatory Care Client Classification Instrument. When categories were 

used to explain total complexity without considering responsibility 

2 
areas an R of .40 was computed for a reduced equation of 18 categories 

rather than the original 44. 

Interpretation of these results may be approached from a variety 

of directions. According to Cronbach and Meehl (1955) when negative 

evidence of construct validity exists, four different interpretations 

are possible. First, is the obvious conclusion that the instrument 

lacks construct validity for a particular construct. In this study, 

this interpretation could mean either that the activity cate~ory system 

is incomplete or that the system is not measuring complexity at all. 

The second possibility for interpretation of negative evidence is that 

the theoretical model is incorrect in its delineation of complexity for 

ambulatory care. A third interpretation involves the construct validity 

of the subjective classification instrument used in the study. A final 

interpretation of negative results involves the methods used to test the 

theoretically derived relationships. The first two of these interpreta

tion possibilities are discussed in this section while the validity of 

the subjective classification instrument and the research methods are 



reviewed in the later chapter subsections relating to measurement and 

design issues respectively. 

Completeness of Category System 
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The· system of activity categories was developed systematically 

by a panel of nurse experts in ambulatory care nursing. The Delphi 

methodology which was used allows complete review and exhaustion of a 

subject before the exercise is terminated (Da1key, 1972; Linstone and 

Turoff, 1975). The panel members for the first Delphi exercise were in 

agreement that the categories they derived described ambulatory care 

nursing completely in regard to direct patient care. Because of this 

systematic elicitation of categories, it is doubtful that there are 

missing aspects of care from the category system. The responsibility 

area system was developed through literature review. Delphi panelists 

added or deleted areas during the course of the research, therefore~ 

this system should be as complete as the activity category system. 

There are, however, two further possibilities which relate to the 

r~mp1eteness of the system other than the need to add more categories 

or responsibility areas to the taxonomy. 

First, it is likely that categories cannot be regarded as a 

yes or no matter but should be considered on a continuum of complexity. 

For example, there is a great deal of difference in the complexity in

volved in giving one intramuscular injection such as an antibiotic or 

tetanus toxoid, and the procedure involved in allergy testing. Both of 

these tasks are included under the Medication category within the 
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responsibility area of Therapeutic Care. A further example of this 

problem may be seen in considering the category IV Therapy, which 

includes all technical procedures involved in starting and maintaining 

an intravenous site as well as the delivery of an amount of intravenous 

fluid. The complexity involved in starting an intravenous and keeping 

the site clean and functioning in a restless child is much greater than 

the same procedure for a quiet complacent adolescent. The aspect of 

the dressing required alters radically from one situation to the other. 

The first situation may require considerable attention to taping and 

wrapping the site, while the second would probably involve a dressing 

similar to a band-aid. 

Second, it is also likely that the system may be incompletely 

defined and described. During the course of rater training for this 

study, it was obvious that there were areas within the category system 

that confused all raters. This was also true for the responsibility 

area definitions used by the subjective raters. The most apparent 

example of unclear definitions was found in the educational categories 

under two responsibility areas. 

Instead of concluding, then, that the category system is in

complete in terms of needing more categories, it is more likely that 

it is unrefined. In this sense unrefined means that complexity may be 

unequal within categories and that definitions need further clarifica

tion. 
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Measurement of Complexity 

The conceptual perspective for the study made the assumption 

that nursing care activities in ambulatory care are indicative of the 

complexity of that care. This assumption requires that each nursing 

care activity must be fairly discrete and capable of being associated 

with a standard degree of complexity. The discrete nature of the 

categories is open to some doubt as was reviewed above. However, 

even considering this lack of refinement, it is possible that the 

category system is not measuring complexity as described by the con

ceptual perspective but is instead measuring some other aspect of 

nursing care. 

It is further possible that the ambulatory care area may require 

a different conceptualization of nursing care complexity rather than 

simply the delineation of nursing activity. This differs from the 

results of similar work in the inpatient area (Hinshaw, Verran and 

Chance, 1977). Unfortunately, no published research has been found to 

support the contention that nursing care complexity in ambulatory care 

must be conceptualized differently than from the inpatient setting. 

Specialists in ambulatory care nursing, such as Marszalek (1980) have 

suggested that a pure abstraction of nursing practice theory from the 

inpatient to an outpatient setting is inappropriate but research has 

not "yet been published to support this contention. 

Conceptual Perspective 

The adaptation of Perrow's concept of technology to nursing 

requires numerous epistemic links that may be faulty. This could be 
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particularly true in regard to the dimensions describing the Nature of 

Ambulatory Nursing Care. The delivery of nursing care and the 

determination of the type of care required is a highly complex process 

that may be indescribable by the two dimensions of Unfamiliar Client 

Problems and Analysis of Intervention Strategies. 

Interpretation of Results Relating to 
Criterion Validity 

The panel selected to participate in the Delphi exercise to 

establish a complexity weighting system for the system of activity 

categories did not reach consensus on 18 or 41 percent of the 44 

activity categories in the system. The rank order of the complexity 

weights were directly associated with those derived in a previous Delphi 

exercise even though the absolute value of some weights seemed to 

differ between the two sets. There was, however, no association 

between either set of expert determined theoretical weights and the 

empirical weights established through multiple regression procedures. 

The inability of the Delphi panel to come to consensus on 

complexity weights may be a product of design error in the conduct of 

the Delphi exercise. This possibility will be discussed later in this 

chapter. Lack of consensus may, however, also be due to problems 

discussed earlier which relate to the conceptual perspective of the study 

and "to the nature of the category system. 

Obscure definitions of, and unequal complexity within activity 

categories, would prevent the development of standard complexity weights 

for each category. Refinement of category definitions may go a long 
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way in developing first, their potential as explanatory variables for 

nursing care complexity and, second, associated complexity ~eights. 

The lack of association between theoretical and empirical 

weights constitutes negative evidence for the criterion validity of the 

expert determined weighting systems. Pill (1971) in a critique of the 

Delphi technique questioned its value as a scaling methodology. It is 

possible that use of the Delphi method may have contributed to the 

negative criterion validity evidence. It is also possible that nurses 

as experts are not able to accurately scale activities by complexity. 

Interpretation of the findings related to criterion validity 

must, however, consider the method used to make the comparison between 

empirical and theoretical ~eights. The use of a nonparametric statistic 

does not provide the most powerful test of association. Unfortunately, 

because of the differences in scaling between the theoretical and 

empirical weights, due to the methods used in their derivation, no 

other statistical analysis was possible with these data. 

Interpretation of Results Relating to 
Equivalent Reliability 

The results of this study supported the equivalent reliability 

of the Ambulatory Care Client Classification Instrument in that ratings 

by different individuals on the same patients were in at least 90 percent 

agreement. These findings, however, were derived from a controlled 

situation where raters had extensive training and practice in tool use. 

In addition, ratings were made outside of the clinical setting from 

audiotapes which contributed artificiality to the test. 
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While these results support the interrater reliability of the 

Ambulatory Care Client Classification Instrument, additional testing 

is necessary within the clinical area with raters who receive routine 

inservice training on tool use. 

Interpretation of Findings Relating to 
Clinical Generalizability 

This research found that the Ambulatory Care Client Classifi-

cation Instrument is not generalizable across clinical services unless 

the effect.of clinic type on the complexity of nursing' care is added to 

the category system. This finding radically differs from inpatient 

classification research (Berry, 1974). However, few researchers have 

formally tested this assumption prior to this study. 

The lack of generalizability of the Ambulatory Care Client 

Classification Instrument indicates that different complexity weighting 

systems are required for each clinical service. This finding does not 

indicate that the nursing activities differ within clinical services, 

only that the complexity of these activities is different. 

Research Issues Limiting Study Findings 

In planning the design of this study some compromises were made 

because of field conditions that would knowingly inject error in the 

results. These compromises included the lack of random assignment of 

raters to clinics and a criterion for agreement on the subjective 

classification tool which was quite liberal. Other sources of error may 

now be identified that were not previously expected when the study was 

designed. 
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Measurement Error 

Mention has been made regarding the obvious measurement error 

in the dependent variables for this study. The removal of ratings from 

one subjective rater corrected much of the error in measurement. How-

ever, the interrater reliabilities taken at the end of the study 

indicated that other subjective raters had altered their estimations of 

complexity. Therefore, even though residual analysis did not show error 

other than that by subjective rater 2, post study reliability estimations 

result in questions concerning the existence of further measurement 

error. Repeated training of raters on a regular basis throughout the 

study might have reduced the error in measurement, since reliability 

estimations immediately post training were deemed adequate. 

It is obviously difficult for professionals to estimate the 

degree of nursing care complexity for a group of clients. There is 
, " 

little agreement on the complexity concept and not enough standardiz~on 

in nursing care to make estimation a simple matter. Lack of standard-

ization in nursing care interventions became a critical issue in this 

study since raters needed to estimate a client's requirement for care 

rather than what he actually received during a visit. Both rater groups 

had difficulty with these estimations. Therefore, rater bias and 

expertise could have influenced ratings in a systematic manner. 

Reliability estimates for the objective group of raters indicated that 

this influence was minimal, but for subjective raters it may have 

significantly contributed to differences in complexity estimations. 
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Design Issues 

Two types of design issues are pertinent to this study and limit 

its findings. First is the issue of rater selection and assignment. 

Second is the issue of the scaling technique chosen for the .Delphi 

exercise. 

Rater Selection and Assignment. For this study, raters were 

selected to participate by convenience. In other words, if a candidate 

indicated interest in the subject and if time schedules could be 

arranged they were selected to participate as a rater and randomly 

assigned to a tool. This procedure resulted in a greater variability 

in experience and clinical expertise among the subjective raters. With 

the small rater group, it would have been better to pair raters as much 

as possible according to their clinical experience and then randomly 

assign members of the pairs to the two tools. This procedure would have 

provided essentially similar groups with the same clinical base. 

Further, in regard to rater selection, pilot raters should not 

have been included as raters in the final study. These four raters 

had difficulty coming to the same consensus on ratings as other members 

of their final study rating group. In fact, the subjective rater who 

had the most problems with ratings was one of the initial pilot raters. 

Raters were assigned to outpatient areas by convenience with 

som~ attention to equalizing the number of times they rated in each of 

the seven study clinics. This was done to average out any possible 

clinical bias on the part of individual raters. In retrospect, it may 

have been more acceptable to take advantage of expertise by assigning 
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raters to specific clinics where they were most knowledgeable. This 

action, particularly for the subjective raters, would have eliminated 

most of the problems in rater training and the difficulty raters had 

with estimating nursing care requirements. 

Delphi Scaling. Earlier mention was made of the choice of a 

sca.1e from zero to 100 rather than zero to 10 as had been used in the 

first Delphi exercise. The reason for this decision was to avoid 

categorization, but panelists should have received some training in the 

use of the scale rather than thrown into the procedure coldly without 

practice. Further, training on the mechanisms of estimation would have 

familiarized the experts with the.activity categories and their 

definitions. 

Specification Error 

Hazy definitions of activity categories at the operational 

level of the conceptual perspective, in some measure constitutes 

specification error. The need to redefine and clarify the definitions 

of the category system has been discussed in detail in previous sections 

of this chapter. It is possible that specification errors may be 

present in other aspects of the conceptual framework underlying the 

study, however, with the other more obvious errors, particularly the 

measurement problems, it is difficult to systematically analyze the 

framework for these potential deficits. At this point, specification 

errors are well obscured beneath the measurement and design errors 

already identified. Further study is necessary before detailed investi

gation of specification error can be undertaken. 



127 

Generalization of Findings 

The genera1izabi1ity of the findings from this study is 1im~ted 

by the measurement and design issues discussed above. In addition, 

since the study was conducted in only one hospital-based ambulatory 

care center, the findings cannot be generalized to other hospita1-

based centers or other types of outpatient settings without replication. 

Implications for Future Research 

The results of this study and the difficulties identified in 

the conduct of the project offer many opportunities for further nursing 

research. These opportunities may be logically divided into those that 

relate directly to the purpose of this study and those that relate to 

nursing practice in the ambulatory care setting. In addition, this 

research has identified methodological issues that require further 

attention on the part of nurse researchers. 

Research Related to Study Purpose 

This study sought to develop a client classification instru

ment for the ambulatory care setting which was based upon the complexity 

of nursing 'care. At this pOint, a completely effective tool has not 

been developed and further research is needed. This research should be 

directed to three areas: 1) the activity category system; 2) the 

complexity weighting system; and, 3) the validation of categorical and 

weighting systems with actual client ratings. 

Activity Category System. Research needs to be instituted to 

refine the activity category system which describes the activities of 
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nurses in ambulatory care. Further, this system, once it has been re

fined, should be validated wdth other panels of nurse experts in a 

variety of ambulatory care settings. The use of several expert panels 

would allow category definitions to be toned to the point where they are 

precise and would assure the completeness of the system in delineating 

the full range of ambulatory care nursing practice. 

Complexity Weighting System. Once the category system is well 

defined and content validity assured, further work is required to 

establish a complexity weighting system for the categories. In this 

attempt, use of a variety of scaling techniques such as magnitude 

estimation, paired comparisons and the rating scale utilized in the 

first Delphi exercise would be beneficial. A positive comparison of 

weights derived from a variety of techniques would tend to support the 

validity of Delphi determined weights. 

Validation of Categorical and Weighting Systems. Although 

partial validation of the categorical and weighting systems may be 

accomplished through the use of experts, further work with actual client 

ratings in the clinical setting is crucial for validating the opinions 

of these experts. Therefore, the client rating portion of this study 

needs to be replicated after categories have been refined and another 

weighting system established as indicated above. The value of replica

tion depends upon the reduction of the measurement and design errors 

identified earlier. In addition:, client ratings would be made in a 

variety of clinic settings rather than one, so that the eventual tool 

may be generalized to different populations. 
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Research Related to Ambulatory Care Nursing 

Two aspects of ambulatory care nursing that require further 

research were identified earlier in this chapter. First, it is evident, 

due to the results of this study, that the concept of complexity may be 

different in the ambulatory care setting than in the more u8ua1 

research setting of the inpatient unit. Nursing care complexity is a 

many dimensional concept that deserves investigation in detail. It is 

possible that an investigation of what constitutes nursing care com

plexity in ambulatory care would provide valuable material for nursing 

practice. Such investigations should be initiated using a variety of 

exploratory techniques such as questionnaires, interviews and possibly 

the ethnographic methodology developed by Spradley (1979). 

The second aspect of ambulatory care nursing practice which 

deserves further study is that involved with the validation of the 

Perrow concept of technology as applied to nursing. The Perrow model 

provides a valuable base for viewing the technology of units and its 

relationship to structure and goals. If Perrow's concept of technology 

can be validated for nursing, the entire model would provide a framework 

for looking at staffing patterns (structure) and their effect on 

patient outcomes (goals). Such a theory could be invaluable to nurse 

managers and clinicians in planning and quality assurance functions. 

The 'testing of the Perrow model is, however, dependent upon the develop

ment of instrumentation to measure technology, structure and goals. 
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Methodological Issues 

This research has identified at least three methodological issues 

that deserve the attention of nurse researchers. The first of these 

issues involves the use of nurse experts in research. It is possible to 

assume that any registered professional nurse is an expert on nursing 

practice, however, they may not be expert in all aspects of that 

practice. Nurses, like other health professionals, have become special

ists in a clinical area and very few are experts in research methodo1og~ 

In this study, it was evident that Delphi panelists required training 

in the use of the tools they were required to use and study raters had 

difficulty when asked to rate nursing care outside of their clinical 

specialty. Nurse researchers need to give attention to the various 

uses of experts in their studies and develop techniques for selection 

and training which will insure valid research results. 

The second methodological issue identified in this study involved 

the assessment and elimination of the measurement error inherent in the 

subjective estimations of complexity. Subjective estimation will, by 

its nature, contain error. Adequate training should reduce the random 

nature of this error to a significant degree but as was evident in 

this research, frequent reinforcement of training was needed to maintain 

the prestudy level of interrater reliability. The lack of instru

mentation for nursing research requires that investigators continue to 

use some form of subjective measurement in many research situations, 

threfore, techniques for insuring that ratings remain consistent through

out the course of the study need to be developed and built into the 

research design. In addition, methods of analysis to identify error in 
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measurement need to be perfected. This investigation used residual 

analysis and frequent reliability checks to achieve this purpose. These 

and other techniques should become an integral part of research using 

subjective types of measurement. 

The final methodological issue is essentially unique to this 

study but will need to be investigated prior to any replication in

volving client ratings. This issue relates to the statistical techniques 

that will be required to compare what have been termed theoretical 

weighting systems with empirical weights. Such a technique must take 

into account the varying methods used to establish weights and the 

differences in their scales and distributions. Until the appropriate 

methods have been identified, the true efficiency of expert determined 

weights cannot be verified. 

Implications for Nursing Practice 

The results of this research have implications for nursing 

practice in three areas. First, are ther.implications that relate to 

the primary purpose of the study; second, are the imp1cations related 

to the value of delineating nursing activities in the ambulatory care 

setting. Finally, this research provides a beginning framework for 

evaluating the effectiveness of nursing care in the ambulatory setting. 

Significance of Instrumentation 

The problem of matching nursing resources to patients' needs for 

nursing care is one which is continually being faced by nursing adminis

trators (Aydelotte, 1973). These staffing decisions may be optimized 
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by the data provided by patient classification systems that have been 

well tested for reliability, validity and generalizability across 

clinical services. To date, no published research has been found which 

provides a classification system for the ambulatory care setting even 

though the importance of these settings has grown within the past 

decade (Oakes, 1973). 

Even though the Ambulatory Care Client Classification Instru

ment is not yet fully developed, it does provide a beginning system for 

nurse administrators in planning staffing for the ambulatory care area. 

Further development and research will eventually result in a valuable 

tool to assist managers in allocating valuable and costly nursing 

resources. 

Delineation of Nursing Activities 

The growth of the ambulatory care setting as an important source 

of health care delivery requires that the nursing profession document 

its contribution to the provision of care in these areas. The de

lineation of nursing activities performed in ambulatory care and the 

subsequent substantiation of these activities through research provide 

a beginning step toward this documentation. 

The validation of nursing activities which was a part of this 

research has provided a taxonomy of activity categories which may be 

used by managers and clinicians to develop job expectations for staff 

in the ambulatory care area. In addition, the taxonomy may be used to 

justify types of nursing positions as well as the kind of preparation 

necessary for ambulatory. care nursing staff. 
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Effectiveness of Nursing Care 

Increased public attention to health care costs has accentuated 

professional attention to justifying costs in terms of quality of care 

issues. In particular, nursing has begun to evaluate the effect of 

activities on patient health status. In order to measure the effect of 

nursing care on patient outcomes in the ambulatory setting, the 

activities which nurses perform in these areas need to be described. 

This research has provided a toxonomy of nursing activities in 

ambulatory care which may be tied to patient health status outcomes. 

In this manner, the effect of nursing care in the ambulatory setting 

can be measured. 

Conclusion 

This chapter has discussed the findings of the research to 

develop an Ambulatory Care Client Classification Instrument. Research 

results were interpreted in terms of issues relating to construct 

validity, criterion validity, equivalent reliability and tool general i

zability across clinical services. In particular, the lack of con

clusive construct validation for the activity category system may mean 

that the system of categories needs refinement in terms of definition 

and discreteness, that nursing activity is not an accurate measure of 

com~lexity in ambulatory care or that the nursing adaptation of the 

Perrow model is faulty. The inability of Delphi panelists to come to 

consensus on complexity weights supports the need for taxonomy refine

ment and partially supports the notion that complexity in ambulatory care 

cannot be measured by nursing activities or tasks. 



Several research issues in terms of measurement, design and 

possible specification errors were described and analyzed. These 

errors have limited the genera1izatility of research findings. This 

is particularly true in the case of the measurement error found in 

the study's dependent variables. 
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Finally, implications for future research and nursing practice 

have been developed. The study results have implications for further 

research, first, relating to the study purpose and, second, relating 

to ambulatory care nursing practice. In addition, some methodological 

issues which deserve the attention of the nurse researchers were also 

identified and described. Implications for nursing practice include 

those that relate to the value of classification instrumentation for 

the ambulatory care setting, those that relate to the value of de

lineating nursing activities and those that relate to the provision 

of a beginning framework for evaluating the effectiveness of nursing 

care in the ambulatory setting. 
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Delphi Study to Delineat~ Domain of Ambulatory Care Nursing 

This exploratory study forms the first phase of a more extensive 

project to develop an instrument to estimate nursing care requirements 

for hospital-based ambulatory care centers. The project was initiated 

with the following purposes: 1) to validate broad areas of nursing 

responsibility found in literature; 2) to delineate nursing activity 

categories under each responsibility; and, 3) to develop a complexity 

weighting system for the activity categories. 

The study was conducted in a university hospital-based ambulatory 

care center in the southwest. The center is composed of eight separate 

clinic floors each relating to a specific clinical service. At the time 

of the study, approximately 112,000 patients were seen each year in the 

ambulatory clinics. 

The Delphi methodology in the use of expert opinion was chosen 

to achieve the purposes of the study. An expert was considered to be 

a registered nurse employed in one of six ambulatory care clinics and 

who was considered by supervisors and peers as knowledgeable about 

ambulatory care nursing practice. Each of the 16 experts selected to 

participate in the study was informed about the procedure and its pur

pose. Consents to participate were obtained prior to beginning the 

exercise and approval from both departmental and medical center human 

subject committees was obtained for the project. 

One expert dropped from the study after the first round due to 

her transfer from the ambulatory care area. The final panel was then 

composed of four experts from pediatrics, four from internal medicine, 
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four from obstetrics-gynecology, and three from surgery. As far as the 

clinical practice of the panel members, seven were staff nurses, four 

head nurses, and four were nurse practitioners. Three of the 15 

panelists held associate degrees in nursing, four ~ere diploma graduates, 

six held the baccalaureate degree and two had obtained a master's 

degree in nursing. All four of the nurse practitioners had advanced 

specialty trainin~ either in addition to or instead of an academic 

degree. 

Experience ranged widely for the panel members with a mean of 

10.76 years in nursing and a standard deviation of 6.21. The spread 

also is reflected in ambulatory care nursing experience which had a 

mean of 4.23 years and a standard deviation of 3.40. The age of the 

panel members ranged form 25 to 46 with a mean of 35. 

The distribution of each questionnaire used in the project and 

the subsequent computation of responses comprised one Delphi round. 

The revision of all questionnaires after the initial one was based on 

the responses received from the previous questionnaire. It took seven 

Delphi rounds to complete the study. 

Results of Responsibility Area Validataion 

Experts were asked to evaluate on a scale of from one to seven 

whether each responsibility area was a part of the domain of ambulatory 

care nursing. A response of seven indicated strong support for includ

ing the responsibility in the domain. 

Prior to beginning the exercise, specific criteria ~ere 

established to determine ~hen consensus of responses had been reached. 
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Consensus was defined as a median response with an interquartile range 

of no more than one scale point. When consensus was reached for a 

specific question, it was deleted from the exercise and no longer 

considered by the panel. A consensus of four or more was required to 

include a responsibility in the final taxonomy. 

Experts were also asked to include any responsibilities that had 

not in their opinion been covered by the seven areas obtained from 

literature. This elicited an area termed non-client centered care which 

was included on the second round for total panel consideration. 

By the fourth round, experts had reached consensus on all eight 

responsibility areas. Table Al shows the medians and the round at 

which consensus was reached on each area. All responsibilities were 

cqnsidered to be part of the domain of ambulatory care nursing. 

Comments by the panel of experts on the first questionnaire 

indicated that the area of preventive care greatly overlapped with 

health care maintenance. By the end of the exercise, there was general 

consensus with this opinion and preventive care was elimineated as a 

separate responsibility area and included under health care maintenance. 

Results on Delineation of Activity Categories 

The first questionnaire asked panelists to list all activities 

~erformed in their clinics which they believed were part of each 

responsibility area. This elicited 643 separate task statements. After 

editing and analysis, these statements were reduced to 47 categories of 

nursing activities under the eight responsibility areas. 
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Table AI. Validation of Responsibility Areas 

Area Median Round Consensus Achieved 

Patient Counseling 7.00 2 

Health Care Maintenance 7.00 3 

Preventive Care 7.00 3 

Primary Care 6.17 4 

Patient Education 7.00 3 

Therapeutic Care 7.00 3 

Normative Care 6.96 4 

Non-Client Centered Care 6.96 4 
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Before returning the categories to the panel, they were validated by 

-/ 

four consultants with expertise in ambulatory care. The average percent 

agreement with the editing process of 79.11 percent for categories to 

responsibility areas and 69 percent for tasks to categories. These 

values were considered adequate at this early stage of development. 

On rounds two through four, the expert panel was asked to 

respond to two questions regarding each category. First, the panel 

judged whether the category belonged as part of a specific responsibility 

area and second, whether the activities which would be included were 

alike in complexity. Consensus was set at 90 percent agreement on a 

response. A 90 percent positive agreement was needed on both questions 

for an activity category to be included in the domain. 

The 47 original categories were refined and additional categories 

added on rounds two through four. In all, a total of 51 categories 

were considered by the panel. Of these, 42 achieved positive consensus. 

This includes 38 direct care categories, one with three subcategories, .! 

and four indirect care categories under the area of non-client centered 

care. 

Even though 38 direct care categories achieved positive con-

sensus 41 were included in the final taxonomy shown in Figure AI. 

This discrepancy is due to the inclusion of the unconsensua1 categories 

of: 1) Physical, 2) Intravenous Medications, and 3) Blood and IV 

Therapy. The Physical category had an 86 percant positive vote; however, 

it had gradually been moving toward consensus, but due to early confusion 

as to whether nurse practitioners should be uonsidered a part of the 
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definition of nursing staff, had not yet reached the specified level 

when this portion of the exercise was terminated. If the exercise had 

continued for one more round, the category would no doubt have reached 

consensus. 

Panelists agreed 100 percent that a category originally labeled 

IV Medications and Therapy was a part of the domain, however, there was 

marked disagreement as to whether activities under the category were 

alike in complexity. Comments indicated that the category should be 

split into one that involved the administration of IV Medications and 

another that included the administration of blood and medicated IV 

solutions. These recommendations were followed in developing the 

final taxonomy. 

Results of Complexity Weighting 

The third purpose of the study was to establish a complexity 

weighting system for the direct care categories delineated by the panel 

of experts. On round five, the 15 panelists were asked to rate the 43 

direct care categories and suhcategories on a scale from zero to 10 with 

10 indicating the highest complexity. Consensus was established as a 

standard deviation of 1.00 or less for the responses to each category's 

complexity. 

Three rounds were required to achieve consensus on all but 

seven categories and one subcategory. The unconsensual categories are 

shown in Table A2. Each of these categories was moving toward con

sensus during the Delphi exercise and it is quite possible that one more 

round would have achieved consensus on all categories. There were 



Table A2. Complexity Weighting--Unconsensual Categories 

Category 

Home Care: Individualized Instruction 

General Support 

Clinic Procedures 

Respiratory Treatments 

Specimens 

Blood and IV Therapy 

Coordination 

History 

Mean 

6.64 

7.08 

4.97 

3.38 

3.31 

7.43 

4.57 

8.21 
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S 

1.15 

1. 26 

1. 21 

1.12 

1.32 

1. 02 

1. 09 

1.12 
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indications, however, that panelists had reached a saturation point 

with the subject matter. Under these circumstances, it is likely that 

experts would move their judgments to the mean simply to finish the 

exercise. 

It does not appear that the unconsensual categories have any

thing in common that would lead one to suspect the reason for the lack 

of agreement. The items represent five of the seven responsibiltiy 

areas under direct care; therefore, the possibility that complexity is 

unequal in one area can be eliminated. The categories als·o range from 

those with lower complexity to those with fairly high complexity. 

Difficulty in achieving consensus on all complexity weights may 

have been due to the technique itself or to oversaturation of experts. 

The last Delphi round was conducted approximately seven months from the 

initial start of the exercise, and it was the seventh time experts had 

been exposed to the subject. Unfortunately, the Delphi literature 

provides little guidance into how long an exercise should continue or 

how often experts can be approached before they become bored and un

interested. More consensual results may have been achieved if a 

different panel had been used for the scaling portion of the project. 
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Pilot Study 

Four raters were recruited to participate in a pilot study 

to test the procedures designed to validate activity categories with 

actual patient ratings. Some of these procedures were altered on the 

basis of this pilot. The following reviews the details of the pilot 

study which was conducted in only one of the study clinics. 

Training and Reliability 

Pilot raters randomly selected the tool they would use in the 

study. Training sessions were then organized as they were planned for 

the final project. Subjective tool raters received 6.5 hours of 

training in their tool while Objective tool raters had 5.5 hours of 

training. Each set of two raters also spent one hour actually making 

ratings of clinic patients prior to reliability testing on seven pre

selected patients. 

Training for both groups of raters consisted of a review of the 

tool with definitions of general areas for the subjective group and 

activity categories for the objective group. The subjective raters 

received training in the modified magnitude estimation methodology and 

had extensive practice in making estimations on patient complexity 

using this technique. Both rater sets practiced using simulation 

abstracts and simulation case studies. Simulation abstracts, written 

by the researcher, were brief descriptions of care applicable to only 

one responsibility area. Simulation case studies were written by 

ambulatory care nursing staff and described the total range of care for 

a client during a complete clinic visit. In addition, as mentioned, 
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the raters made practice estimations on eight actual patient reports in 

the clinic. 

After training, the reliability of ratings was checked using 

seven patients who had been selected from the clinic appointment 

schedule for the time of rating. All patient ratings for the pilot and 

actual study were made using nursing staff reports of care delivered to 

patients who visited the clinic during the time of rating. From these 

reports, raters estimated the nursing care required by patients. 

Interrater reliability for the pilot study in shown in Table Bl. 

For the subjective tool, agreement was set as an estimation within a 

20 point range. Therefore, raters could agree on a rating if one 

estimated complexity as 35 and the other estimated as low as 15 or 

as high as 55. This criterion for agreement marks a change from the 

prior criterion which had been set as a standard deviation of five. In 

actual practice, use of a standard deviation to determine agreement 

proved to be ineffective due to the small sample size involved in the 

reliability estimations. 

As seen in Table Bl, interrater agreement did not reach the 

specified level of 90 percent. Retraining, however, was not initiated 

for the pilot study. Instead, raters noted that more training time, 

especially for the subjective raters, and more use of actual patient 

reports rather than simulations would improve the agreement between 

raters. These recommendations were implemented for full rater training 

and during the pilot study, 24 patient reports were audiotaped for use 

in training study raters. 



Table Bl. Pilot Rater Reliability by Percent Agreement 

Responsibility Area 

Patient Counseling 

Health Care Maintenance 

Primary Care 

Patient Education 

Therapeutic Care 

Normative Care 

Total Score 

Overall Total 

Number of Cases 

Subjective Raters 

89 

33 

100 

67 

67 

89 

100 

78 

7 

Objective Raters 

58 

79 

97 

77 

91 

97 

87 

7 
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Clinic Ratings 

The last phase of the pilot study involved actual rating times 

in the clinic. Two two-hour rating times were selected when, for each 

time period, an objective and subjective rater estimated nursing care 

requirements of clients. Patients were randomly selected for rating 

from the clinic appointment schedules the day before the rating. Clinic 

staff were notified, at least 17 hours prior to the rating time, which 

patients had been selected. In an attempt to obtain a minimum of 15 

sets of ratings, at least 20 patients were selected. If less than 20 

patients were scheduled at the time of rating, all patients were 

automatically chosen. Patient selection began with those scheduled one 

half hour before the actual rating time and ended one half hour before 

the end of the rating period. 

Only 24 patient reports were collected during the two rating 

times rather than the anticipated 30. This deficit was due to can

cellations, no shows and the inability of staff to report on all 

patients due to busy clinic schedules. This fact indicated that clinic 

samples would not reach the numbers anticipated, however, little pro

cedural change could have corrected this problem. 

During the pilot, as planned, patients were identified by their 

hospital identification number and the researcher collected demographic 

data from charts and clinic cards. This was found to be a time consuming 

and essentially unnecessary project, as patients could more easily be 

identified with research numbers that included coding for the week of 

data collection, day of week, clinic, time of rating and order of 
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report. In addition, subjective raters were able to obtain the age, 

and specific clinic appointment at the time they made complexity 

ratings. Therefore, use of the demographic data sheet was eliminated 

from the actual study. 

Objective raters reported difficulty using their tool in making 

pntient ratings because of its small size. Accordingly, both forms were 

revised to increase size and add space for demographic data on the 

subjective tool. In addition, columns for report order and the order 

of walk-in reports were added to assist with an analysis of independence 

in ratings. Forms were also redesigned to permit keypunching of data 

without intermediate transcription. 

Prior to the end of the pilot study, each head nurse in the 

clinics to be used was consulted on the rating schedule that had been 

determined for her outpatient area. A few adjustments in scheduling 

were made as a result of this consultation. Adjustments were due to 

clinic cancellations because of physician vacations and conferences. 

In rearranging the rating schedule, changes were made to maintain 

equality among days and times of rating. If, for instance, a Tuesday 

afternoon rating period needed to be moved, it was moved to the same 

time and day in another week of the study. 

The fo~lowing changes were made in final study methodology due 

to the results of the pilot: 

1. Training time for the subjective group of raters was 

greatly increased. 



2. Audiotaped patient reports were developed to use in 

training of both groups of raters in addition to simulation 

abstracts and simulation case studies. 

3. The criterion for agreement for the subjective raters was 

changed from a standard deviation of five to 80 percent of 

estimations within a 20 point range. 
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4. The number of raudomly selected patients for rating was 

increased due to a loss of patients because of cancellations, 

no shows, and the inability of staff to give reports. 

5. Subject identification was changed from a hospital number 

to a research number. 

6. The demographic data sheet was eliminated as a research tool. 

7. The subjective and objective classification instruments were 

revised to permit ease of recording and keypunching. 

8. Final rating schedule was adjusted because of clinic 

cancellations. 
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Expert Judgment 

An enterprise is characterized as scientific if it has as its 

main purpose the explanation and prediction of phenomena within its 

subject matter domain. Helmer and Rescher (1959) proposed that the 

differences between exact and inexact sciences, in terms of the reason

ing processes that go into prediction and explanation, allow the use of 

methodological innovations in the inexact science. These authors noted 

that the exact science uses formalized reasoning processes to predict 

and explain phenomena while in an inexact science reasoning is informal 

and terminology may exhibit some inherent vagueness. In this case, 

reasoning may, in part, rely on reference to intuitively perceived facts 

or implications. As examples of inexact sciences, the authors cited 

the professions of medicine and architecture. Both of these fields have a 

theoretical content--they are predictive and explanatory. Therefore, they 

must properly be called sciences, but they are largely inexact since they 

rely heavily on informal reasoning processes. Nursing science also falls 

primarily into the inexact category. 

Helmer and Rescher (1959) went on to note that in an inexact field, 

great importance must be attached to the use of expert judgment and 

expertise because of two points: 1) typically, background knowledge is 

not explicit but may yet be significant; and, 2) there is uncertainty as 

to the weight to be accorded to various pieces of information which have 

been provided by indirect evidence of underlying regularities. The expert 

has at his disposal a large store of background knowledge and a refined 

sensitivity to its relevance. Through the intuitive application of this 
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knowledge, the expert is able to produce trustworthy estimates regarding 

hypotheses in his area of expertise. 

This research used two techniques involving expert judgment or 

estimation to achieve its purposes. The next sections describe both 

techniques in detail. 

Magnitude Estimation 

Magnitude estimation is a technique of stimulus scaling developed 

in the field of psychophysics which results in a ratio scale. S. S. 

Stevens is generally credited with refining the magnitude estimation 

technique and for studying the relationship of subjective magnitude to 

stimulus magnitude (Stevens, 1957, 1960a, 1960b, 1966). This relation

ship, termed the psychophysical law, is consistently of the form: 

where ~ is the magnitude of the sensor response, ~ is the magnitude of 

the stimuli and k and a are empirically determined parameters. Hence, 

the sensation of a stimulus magnitude is proportional to the actual 

stimulus magnitude raised to the power of a. A linear equation may be 

obtained when the equation is converted to a logarithmic form. The 

function which is represented by a straight line in log-log coordinates 

has a slope equal to the exponent a.nd the form: 

In ~ = k + aR,n~ 
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Stevens has found empirical evidence to support the above power relation

ship in more than a dozen perceptual continua (Stevens, 1975). 

In the social sciences, Hamblin (1971a, 1971b, 1974) has general

ized the Stevens method and theory to the multivariate form and the 

production of ratio scales which describe subjective responses to social 

stimuli. The technique has also been used in nursing to study the role 

attitudes influencing the decisions of nursing professionals (Hinshaw, 

1975), and to measure several characteristics believed to be associated 

with the status and power of staff nurses (Field, 1975). 

The technique of magnitude estimation asks a subject to give a 

number of his subjective response to a.given stimuli. This stimuli may 

be physical such as loudness (Stevens, 1956) or social such as nursing 

tasks (Hinshaw, 1975). 

Hinshaw (1978) reviewed the reliability and validity of magnitude 

estimation results. The nursing studies which have used the technique 

report high test-retest reliability coefficients, while the operational 

definitions used for magnitude estimation produce results substantiating 

predicted relationships. Hinshaw cited this last result as evidence of 

predictive and construct validity. 

A modified magnitude estimation procedure was used to estimate 

the complexity of nursing care requirements in an inpatient setting 

(Hinshaw, Verran and Chance, 1977). In this research two characteristics 

of the magnitude estimation method were varied to meet the requirements 

of the research. First, the use of several responses to one stimulus 

was eliminated in favor of one response for several stimuli. This 
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alteration achieves the same purpose of averaging out random measurement 

error. In the original technique, the averaging process occurs across 

subjects while in the modification it occurs across stimuli. 

The second variation alters the basic result of magnitude esti

mation by possibly changing the ratio nature of responses. Instead of 

proportional responses raters were asked to give interval-type estimates 

of stimulus complexity. These estimates were bounded with an upper 

range of 100. The modified procedure retains the estimation character

istics of the true magnitude estimation technique based upon broad 

descriptions of each concept upon which stimuli are to be measured. 

In the Hinshaw, Verran, and Chance (1977) research, the latter 

modification of the magnitude estimation procedure was deemed justified 

due to the essential purposes and design of the project. First, there 

was little value in obtaining ratio scale measures since the ultimate 

purpose of the project was not the scaling of stimuli but rather the 

measurement of numerous clients across eight nursing care areas. 

Second, the research design required rapid estimation of several clients 

by eight different raters which obviated proportional judgments. 

However, the modified magnitude estimation technique which allows a 

broad range of response was deemed better than a pure rating scale 

which sets specific rules for the assignment of numbers to categories. 

Interval estimation by raters was assured through a concentrated period 

of rater training which was terminated only when there was high probabil

ity of agreement on the response to a stimuli. By selecting experts in 



in the area of nursing care delivery and by training, the validity 

of estimations was enhanced. 

Delphi Methodology 
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Delphi is a technique for systematically eliciting the judgment 

of specially selected experts which eliminates the probl~ms of committee 

functioning through its three basic characteristics: 1) anonymity; 

2) iteration with controlled feedback; and, 3) statistical group 

response. 

Anonymity. The interaction of panel members during a Delphi 

sequence is handled in an anonymo~s fashion through use of questionnaires. 

This avoids the possibility that a specific opinion will be identified 

with an individual. Hence, a respondent may change his opinion without 

fear of losing face and acceptance of an opinion on the basis of the 

esteem felt for an expert is avoided. 

Iteration with Controlled Feedback. Group iteration in Delphi 

is achieved through responses to questionnaires. The director of the 

exercise extracts from questionnaire responses those pieces of informa

tion that are relevant and presents these to the panel. The respondent 

is thus the recipient of the group opinion and arguments for and against 

each point of view. Thus, they are able to concentrate on the issue 

rather than being distracted by self-chosen goals. 

Statistical Group Response. As opposed to the typical committee

type procedure, Delphi allows for reporting the entire group response 

with measures of central tendency and dispersion. Bimodal distributions 
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or other unconsensual distributions may also be reported. Delphi was 

first perfected. as a forecasting tool at the Rand Corporation by Dr. 

Olaf Helmer and his colleagues. The first significant useage of Delphi 

was in 1953 to solicit opinions on aspects of atomic warfare. Because 

of the nature of the subject matter, the report was .not published until 

1963 (Dalkey and Helmer, 1963). A later effort by Gordon and Helmer 

(1966) which attempted to assess the direction of long range trends in 

science and technology brought the technique to the attention of 

individuals outside of the defense community. In addition to obtaining 

substantive results, the Gordon and Helmer research explored methodologi-

cal aspects of the Delphi technique. 

Since these early studies, Delphi has been used in a variety of 

fields for a variety of purposes and is now viewed more as a communica-

tion device rather than a forecasting tool (Linstone and Turoff, 1975). 

Linstone and Turoff 91975) noted use of Delphi in government planning, 

business and industry, medicine, regional planning and administrative 

planning. Robert C. Judd, in two articles, reviewed the uses of Delphi 

in higher education. These uses include delineation of educational 

goals and objectives, curriculum and campus planning, and development 

of evaluation criteria (Judd, 1972a, 1972b). 

Two published papers (Linderman, 1975; Stevenson, Brunner and 

Larabee, 1978) reported divergent uses of Delphi for nursing research. 

Lindeman's (1975) survey of clinical nursing research priorities 

utilized the Delphi methodology with 433 nurse and nonnurse experts. 

The study attempted to ascertain areas in which nursing should assume 
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primary research responsibility, the importance of specific research 

topics to the profession and the likelihood of change in patient 

welfare due to research on the topic. 

The Stevenson, Brunner and Larabee (1978) research used a 

Delphi technique to establish criteria statements for a tool measuring 

nurses' perceptions of patients' needs for nursing care in an emergency 

service. The Delphi exercise formed the first phase of the project to 

improve allocation of nursing personnel resources in the emergency 

care setting of a large medical center. 

As a communication tool, Delphi may be thought of as a method 

for structuring a communication process so that a group of individuals 

can be effective in dealing with a complex problem. In this context, 

the point of a delphi exercise is to obtain group consensus on the 

issue. Underlying this purpose is the belief that such a consensus 

provides more accurate estimates than do the opinions of one person. 

Various authors, primarily Dalkey and Martino, have examined 

the quality of Delphi estimates in terms of distribution, accuracy and 

reliability. Although the studies used for these analyses utilized 

verifiable almanac-type questions and therefore cannot be fully 

generalized to all Delphi results, the information provides a somewhat 

objective base for trusting the quality of other Delphi estimates. 

The distribution of first round Delphi estimates have been 

found to be an excellent fit to a lognormal distribution (Da1key, 1972; 

Martino, 1970). These findings indicate that there is an underlying 

regularity to the estimation process used by test subjects. 
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Dalkey (1972) has also used controlled experiments with almanac 

questions to assess panel accuracy. His work supports several of the 

theoretical bases of Delphi. The first major finding of these studies 

was that the group medians were improved by anonymous feedback but 

rendered worse by face-to-face interaction. Secondly, Dalkey noted 

that a large spread of panel response indicated greater panel error and 

that the larger the error the greater the change of responses on sub

sequent rounds leading to a decline in average panel error. The 

primary conclusion from these analyses is that a consensus through 

Delphi is more accurate than one obtained by alternate methods. 

In the same series of experiments, Dalkey (1972) found 

increasing reliability of estimates with increased panel size. Martino 

(1972) also reviewed several studies which showed that the responses 

of different panels to the same forecasting question are highly con

sistent. These investigations indicate that results of a Delphi 

procedure are reliable and that estimates produced by different groups 

of experts would be quite similar. 

There is little doubt that Delphi can elicit, from a group of 

experts, responses as good or better than other techniques. However, 

Pill noted" .•• , as a scaling device it has shortcomings, and perhaps 

more stress should be laid on its usefulness as a communication device" 

(Pill, 1971, p. 59). Pill bases his remark on an analysis of scaling 

techniques rather than any empirica~ly derived data. At this point 

in time, no published studies have been found which compare results of 

scaling using Delphi with other methods. It seems reasonable to assume 
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that the accuracy and reliability of Delphi estimates would indeed hold 

whether the panel is forecasint, scaling or developing content. 

The value of Delphi estimates depends primarily upon the wise 

selection of an expert panel. Panel selection, according to Helmer 

(1966) involves two areas: 1) the determination of which categories 

of expertise are needed; and, 2) the determination of who among the 

available persons is most expert in each category. Helmer (1977) 

answered critics of Delphi on the issue of randomized panel selection. 

He noted that the technique cannot be legitimately attacked for using 

mere opinions and for violating the rules of random sampling in the 

selection of experts. A Delphi inquiry, no matter its purpose, is not 

an opinion poll that relies on drawing a random sample from the popula

tion of experts. Rather, experts are chosen because they have a 

specific knowledge base that is required to make decisions on an issue. 

In this, the selection of an expert panel resembles theoretical 

sampling as delineated by Glaser and Strauss (1967). These authors 

contrast theoretical and statistical sampling by noting that the former 

is done in order to discover categories and their properties, and to 

suggest the interrelationships into a theory. Statistical sampling, on 

the other hand, is done to obtain accurate evidence on distributions of 

people among categories to be used in descriptions or verifications. 

The 'adequate theoretical sample must be judged on the basis of how 

widely and diversely the analyst chooses his groups. 

In planning panel size, research (Dalkey, Brown and Cochran, 

1970) indicated that groups of less than seven led to decreased 

accuracy with almanac type questions. Previously cited research by 



Dalkey (1972) found that reliability improves with increasing group 

size. For a panel consisting of 15 members, it is highly unlikely 
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that another equally as expert panel will produce a radically different 

result. A panel of between seven and 15 members would be adequate 

to insure accuracy and reliability as long as that panel represented 

a reasonable cross section of expertise needed to evaluate the issues 

under review. 
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INSTRUCTIONS FOR USE OF SUBJECTIVE 
CLASSIFICATION TOOL 
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1. Fill in the patient's name in the space provided as the staff member 
comes to give you report. (Names of patients to be rated are given 
to the clinic staff a day ahead of the rating period. You will be 
provided with a duplicate of the list of patients given the clinic 
head nurse.) 

2. Indicate the order in which you have taken report on each patient. 

3. If the report is on a walk-in patient (names will not be on your 
list) indicate in the W.I. Order space the order in which you have 
taken report. If the patient is not a walk-in, leave this space 
blank. 

4. Insert the patient's age which you should obtain from the staff 
report. Age is indicated in years, therefore: 

.02 = one week .42 = 5 months 

.M = two weeks .50 = 6 months 

.06 = three weeks .58 = 7 months 

.08 = one month .67 = 8 months 

.12 = six weeks .75 = 9 months 

.17 = 2 months .83 = 10 months 

.25 = 3 months .92 = 11 months 

.33 = 4 months 

5. Write in the specific clinic service (e.g. cardiology, hematology, 
general pediatrics, etc.). Do not write in the shaded area. 

6. Complete the staff code section by inserting the appropriate code 
for the person(s) who gave you report on the patient. 

1 = Nurse Assistant 
2 = Technician (orthopedic, opthalmology, etc.) 
3 = Licensed Practical Nurse 
4 = Registered Nurse 
5 = Nurse Specialist (Nurse Practitioner, NULse Enterostomal 

Therapist, Research nurses in oncology, mUltiple 
sclerosis, etc.) 

6 = Graduate Student 
7 = Undergraduate Student 
8 = Unit Assistant 

7. Enter, from the list provided you by the project director, the 
patient's appointment time (In military time if you can manage it). 
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8. On a continuum of 0 to 100 rate each patient on the complexity 
of nursing care required in each of the six responsibility areas 
(Patient Counseling, Health Care Maintenance, Primary Care, 
Patient Education, Therapeutic Care and Normative Care) and in the 
total nursing care. 

You may choose any value on the continuum including fractions. 
Assume equal distances between values. A client who you consider 
to be average in complexity would have a score of 50. 

A list of area definitions and examples, as well as the definition 
of complexity is attached. Do not hesitate to refer to the 
definitions should you have any questions regarding an area. 

9. If you are unable to rate a patient or if the ratings you have 
indicated are incomplete, place an "I" after appointment time 
on your sheet. 

10. At the end of your rating period, you are responsible for checking 
with the objective rater on the order of reports indicated and for 
finalizing your list of patients with reasons for missing reports. 

C = cancelled appointment 
NS = did not show for applintment 

s = staff unavailalbe to give report 
I incomplete report (see #9 above) 
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INSTRUCTIONS FOR USE OF OBJECTIVE 
CLASSIFICATION TOOL 

1. Fill in the patient's name in the space provided as the staff 
member comes to give you report. (Names of patients to be rated 
are given to the clinic staff a day ahead of the rating period. 
You will be provided ';.lith a duplicate of the list of patients 
given the clinic head nurse). . 

2. Indicate the order in which you have taken report on each 
patient. 

3. If the report is on a walk-in patient (names will not be on your 
list). Indicate in the "Order of Walk-in" space the order in 
which you have taken report. If the patient is not a walk-in, 
leave this space blank. 
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4. If you determine that a client has need of a nursing care acativity, 
place a "1" in the box relat:i.ng to that activity category. If a 
client does not require a nursing care activity, leave that category 
blank. 

Definitions and examples of each responsibility area--Patient 
Counseling, Health Care Maintenance, primary Care, Patient Education, 
Therapeutic Care and Normative Care--and their associated activity 
categories are given on the attached sheets. Do not hesitate to 
refer to the definitions should you have any questions about an 
activity. 

6. If you are unable to rate a patient or if the ratings you have 
indicated are incomplete, place an "I" after the last activity 
category on your rating sheet. 

.' 
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DELPHI QUES'l'IONNAIRE 

General Instructionsl 

The categories attached have been considered an activity of nursing staff in ambulatory 
care settings. This project attempts to determine the complexity, as defined below, of 
these activities. Please rate each category on the basis of the complexity of activities 
within that category. The higher the score, the greater the complexity. All categories 
include any documentation required on the medical record or other legal document. 

To rate a category, in the space provided enter any value, inoluding tractIons and 
decimals, from 0 to 100. lfllen rating, assume that the distance between equally spaced 
numbers is equal. Feel free to make any comments about your ratings on the back of the 
questionnaire pages. Index your comments with the category number. 

Second and Subsequent Questionnai~e Instructionsl 

Reevaluate your previous response to each category on the basis of group feedback 
which is given in the form of the group menn and general comments. If you feel that your 
response must lie outside of the range given for each category, please comment on reasons 
for this rating. Your comments as well as those from the rest of the panel will be 
forwarded to all panelists with the next questionnaire. These comments will be anonymous. 
Your previous response to a category is indicated on the questionnaire. Do not respond 
to any category whose number and title has been crossed out. 

Complexity Definitiona 

Complexity is the de~ree of routineness, standardIzatIon, predictability and required 
knowledge that is involved in delivering a nursing service or activity. The more routine, 
standardized and predictable the activity, the lower 1s its complexity. Activities for 
which there is little procedural standardization, for which techniques and outcomes are 
difficult to predict, which occur infrequently and require considerable Icnowledge and skill 
to perform are considered to be highly complex. There is no time component in complexity-
it is possible for an activity low 1n complexity to talce a grent de~l of time to complete. 

NOTBI YOU ABE ORa ~UIRBD TO COMPLETE THE BOX lABELED "ENTER CURRENT ESTIMATE". THE 
OTHER SPACES ARB FOR THE PROJECT DIRECTOR TO PROVIDE YOU INFORMATION ON THB lAST 
BOUND BKSPONSES. . 

I-' .... 
a 



1. Client Advocacy: Protection of client's ri~ht to care and attention to complaints 
re~ardine care or service. 

2. 

J. 

4. 

Lest Group Justify RatinGs ENTER CURREtlT 
Estimate Nean l.ess 'Iban Greater 'Iban ESTnlATE 

0 0 D 0 [ 
General Support: Attention to concerns and verbalizations regarding health statu~ and 
reinforcement of positive aspects of health practice. 

Lest Group Justify Ratings ENTER CURRENT 
Estimate Mean Less Than Greater 'Iban ESTIMATE 

D 0 D 0 L~J 
Clinic Procedures: Provision of emotional support before and during clinic procedures. 

Lest Group Justify Ratings ENTER CURRENT 
Estimate Mean Less Than Greater 'Iban ESTII'ATE 

0 0 D 0 [ ___ I 
Terminal/Chronic Illne83: Provillion of suppI,rt/guidance to clients and families of 
clients Who are terminally or chronically ill. 

Last 
Estimate 

o 
Group 
~Iean 

o 
Jilstify P.atinp;s 

Less 'Iban Greater Than 

D D 
ENTER CURRENT 

ESTIfoIATE 

I-~ 

f-' 
-....J 
f-' 



5. General Assessment: Assc33ment of client~ health and knowled~e of health maintenance 
including socio-econo;nic status o.n:1 emotional status. 

Last 
Estimate 

o 
Group 
fo.ean 

o 
Justify Ratings 

Less Than Greater Than 

D D 
ENTER CURRENT 

ESTn'ATE 

r---] 

6. Follow-Up Assessment: Assessment of client's status as it relates to compliance with 
plan of care and progress of a condition or disease. 

Last Group Justify Hatin~s ENTER CURRENT 
Estimate I-iean Less Than Greater Than ESTIMTE 

0 0 0 0 0 
7. Provide Information: Provision of information regarding general health maintenance and 

normal body functioning. 

Last Group Justify Ratings ENTER CURRENT 
Estimate "lean Less Than Greater Than ESTIMATE 

0 D D 0 
8. Preventive Care Instruction: Instructions regarding preventive aspects of health 

care and avoidance of disease development and complications. 

Last Group Justify Ratings ENTER CURRENT 
Estimate Mean Less Than Greater Than ESTIMATE 

0 0 0 0 
9. Referral I Evaluation of need for and actual referral to other agencies/health 

care providers • 

.Last Group Justify Ratinc;s ENTER CURRENT 
Estimate l'1ean Less Than Greater Than ESTIMATE 

0 0 D D 
f-' 
....... 
N 



10. Tria~e: Sc~eenin~ of pntinnt problems either 1n person or by lJhone with resolution 
of that problem either by a'lvice or referral. Involves first patient contact with' a 
health care provider dllrin~ a specific clinic visit or cal1.. 

last Group Justify Ratinr;s ENTER CURRENT 
Estimate Ilean Less Than Greater Than ESTIMATE 

0 D D D 
11. Protocol Care: Provision of medical therapy or the monitoring of that therapy following 

multiple-decision protocols. 

last Group Justify Hatings ENTER CURRENT 
Estimate Nean Less Than Greater Than ESTIMTE 

0 0 D 0 
12. Physical: Performance of a complete physiQal exam and/or developmental assessment. 

last Group Justify Ratings ENTER CURRENT 
Estimate llean Less Than Greater Than ESTIMATE 

0 0 D D 
13. History: Procurement of a complete health and social history. 

last Group Justify Ratings ENTER CURRENT 
Estimate fo.ean Less Than Greater Than ESTIMATE 

D D D D 
14. Health Care r-iaintenance Program: Provision of a planned edUcational program related 

to prevention and/or health care maintenance. 

last Croup Justify Bntings ENTER CU HRENT 
Estimate Mean Less 'fhan Greater Than ESTIMATE 

D D D D 
I-' 
-...J 
W 



15. 

16. 

Illness/Condition Pro~ram: Provision of a planned educational program related to a 
specific condition or disease state. 

last Group Just1fy llatings ENTER CURRENT 
Estimate l1ean Less Than Greater Than ESTIMATE 

D 0 0 0 
Home Care: Instructions and/or demonstrations on procedures for home care. 

a. General Instructions: Instructions that are routine and standardized and do not 
require the skill of a licensed practitioner. 

last 
Estimate 

o 
Group 
.iean 

D 
Justify Ratings 

Less Than Greater Than 

o D 
ENTER CURRENT 

ESTIMATE 

I·-J 
b. Standardized Instructions: Instructions that are standardized but require the 

skill of a licensed practitioner. 

last 
Estimate 

o 
Group 
Nean 

D 
Justify Ratings 

Leaa Than Greater Than 

o D 
ENTER CURRENT 

ESTIMATE 

I --
c. Individu~lized Instruc~ions: Instructions deSigned for a specific patient problem, 

which are unstandardized and nonroutine. 

last Group Justify Rat1n~s ENTER CURRENT 
Estimate Nean Less Than Greater Than ESTIMATE 

0 D 0 D 
I-' ...... 
~ 



17. Plan of Care: Explanation and planned reinforcement of plan of care and physician 
instructions. 

last 
Estimate 

o 
Group 
hean 

o 
Just.ify HntinF,s 

Less Than Greater Than 

D D 
ENTER CURRENT 

ESTIMATE 

(----] 
18. Surgical Preparation: PrOVision of physical care for surgical procedure to be done 

in clinic or outpatient sureery. 

Lost 
Estimate 

o 
Group 
l1ean 

o 
Justify RatinGs 

Less Than Greater Than 

D D 
ENTER CURRENT 

ESTIMATE 

1- J 
19. Respiratory Treatmentsl Administration of any therapeutic treatment related to the 

respiratory tract. 

lest 
Estimate 

D 
Gronp 
Mean 

o 
Justify Ratings 

Less Than Greater Than 

D D 
ENTER CURRENT 

ESTIMATE 

1- -I 
20. Irrigations: Administration of any irrigations including enemas and removal of impactions. 

last 
Estimate 

D 
Group 
r1ean 

o 
Justify Ratings 

Less Than Greater Than 

D D 
ENTER CURRENT 

ESTIMATE 

21. Applications I Administration of any therapeutio applications to body surface ino1uding 
dermatology treatments and treatments to reduce fever or injury. 

last 
Estimate 

D 

Group 
l',ean 

D 

Justify Ratings 
Less Than Greater Than 

o D 

ENTER CURRENT 
ESTIMATE 

J I-' 
'-l 
\J1 



22. I':easurementa Neasurement anel recordin~ of physiological and growth indices. 

wst 
Estimate 

D 
Group 
I·lenn 

o 
Justify Ihtings 

Less Than Greater Than 

D o 
ENTER CURRENT 

ESTHiATE 

r 
2). Appliances a Application and removal of casts and other appliances, if performed by a 

member of the nursin~ staff. 

last 
Estimate 

D 
Group 
.iean 

o 
Justify Ratings 

Less Than Greater 'Iban 

D o 
ENTER CURRENT 

ESTHiATE 

24. Recovery a Care given while patient is recovering from surgical or other clinic procedure. 

last 
Estimate 

D 
Grall:' 
f:jean 

o 
Justify Ratings 

Less Than Greater Than 

D D 
25. Invasive a Performance of invasive procedures such as catheterizatlons. 

lllst 
Estimate 

D 
Group 
Mean 

D 
Justify Ratings 

Less Than Greater Than 

o D 

ENTER CURRENT 
ESTIMATE 

I .... ----I 

ENTER CURRENT 
ESTIMATE 

26. Non-Invasive: Performance of non-invasive procedures such as removal of sutures. 

last 
Estimate 

D 
Group 
(t,ean 

D 
Justify Ratings 

Less Than Greater Than 

D D 
ENTER CURRENT 

ESTIMTE 

r I-' 
'-J 
0\ 



27. Dreflsings: Applicat:ion of dressincs or wraps. 

last 
Estimate 

o 
Group 
r-Ican 

D 
Justify Hatinp:::; 

Less '!'han Grea tel' '!'han 

o l~ 
28. ~edications: Administration of medications by any route except I.V. 

last 
Estimate 

o 
Group 
Mean 

D 
Justify ~.tings 

Less Than Greater Than 

o o 
29. I. V. f>iedications: Administration of medications by I. V. route. 

last 
Estimate 

o 
Group 
J-!ean 

o 
Justify Hatings 

Less Than Greater Than 

o D 
30. Blood Therapy: Administration of blood and blood products. 

last 
Estimate 

D 
Group 
Nean 

o 
Justify Ratings 

Less Than Greater Than 

D D 

EN'l'ER CURRENT 
ESTIMATE 

[---=1 

ENTER CURRENT 
ESTIMATE 

o 
ENTER CURRENT 

ESTIMATE 

r--] 
ENTER CURRENT 

ESTIMATE 

[~ 

31. I.V. Therapy: Administration of I.V. fluids either plain or with medications added. 

last 
Estimate 

o 
Group 
f>lean 

o 
Justlfy RUngs 

Less Than Greater 'rhan 

o D 
ENTER CURRENT 

ESTll'iATE 

[~~I 

I-' 

" " 



32. Specimens: Collection of all specimens includin~ cultures. 

L'lst 
Estimate 

D 
Group 
l'.ean 

o 
Justify Ilatinr;s 

Less '!'han Greater 'l.'han 

D o 
ENTER CUHRENT 

ES'l'IPATE 

r-·~ 
33. Directing I Provision of directions to clients regarding location of other services. 

Last 
Estimate 

o 
Group 
l'lean 

o 
Justify Ratings 

Less Than Greater Than 

D D 
34. Transporting: Transportation of clients to other services. 

Last 
Estimate 

D 
Group 
l>'ean 

D 
Justify Ratin,:;s 

Less Than Greater Than 

o o 

ENTER CURRENT 
ESTIMATE 

---I 

ENTER CURRENT 
ESTIf'.ATE 

[ 
35. Communication: Provision or procurement of special communication assistance. 

Last 
Estimate 

o 
Group 
Mean 

D 
Justify Ratings 

Less Than Greater Than 

o o 
ENTER CURRENT 

ESTIMATE 

[---~ 

36. Chaperoning: Assistance not necessary, but physical presence is required for legal reasons. 

Last 
Estimate 

D 
Group 
Mean 

D 
Justify Ratings 

Less Than Creater Than 

D D 
ENTER CURRENT 

ESTIMATE 

-I 
f-I 
-..J 
00 



31. Assisting: Provision of assistance to physician for procedures including preparation 
of equipment and clean-up. 

last 
Estimate 

o 
Group 
Mean 

D 
Justify·Ratings 

Less Than Greater Than 

D D 
38. Preparationz Preparation of client for physician visit. 

Ie.st 
Estimate 

o 
Group 
Mean 

o 
Justify Batines 

Less Than Greater Than 

D o 
39. Documents: Organizat10n of documents for clientts visit. 

Ie.st 
Estimate 

o 
Group 
I1ean 

D 
Justify Jatings 

Less Than Greater Than 

o D 
40. System: Explanation of ambulatory care system and related services. 

last 
Estimate 

o 
Group 
I·lean 

D 
Justify Ratinp;s 

Less Than Greater Than 

o D 

ENTER CURRENT 
ESTII'IATE 

[ 

ENTER CURRENT 
ESTIMATE 

r--] 
ENTER CURRENT 

ESTIMATE 

(-~ 

ENTER CURRENT 
ESTIMATE r ---] 

41. Comfort: Attention given t.o client comfort in regard to hunger. thirst, elimination 
and information on reasons for delay. etc. 

last 
Estimate 

o 
Group 
11ean 

o 
Justify Ratln~9 

Less Than Greater Than 

o o 
ENTER CURRENT 

ESTIMATE 

[--] 
f-' 
-....J 
<.0 



42. Coord1nat1ons Coordination and timing of client needs with the physician. lab •• etc. 

Iast Group Justify Ratings ENTER CURRENT 
Est1mate Hean Less Than Greater '!han ESTIMATE 

D D D 0 [---

HOW LONG DID IT TAKE YOU TO COMPLETE THIS QUESTIONNAIRE hours. minutes. 

...... 
00· o· 
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