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ABSTRACT

The purpose of this descriptive study was to validate the 

nursing diagnosis, decreased cardiac output, and its defining 

characteristics in a population without cardiac disease. The 63 

item Post-Operative Decreased Cardiac Output Assessment Tool 

(content validated, interrater reliability = 0.97) was designed as 

the data collection tool. The convenience sample consisted of 103 

subjects without cardiac disease who received anesthesia and were 

admitted to post-anesthesia care unit (PACU). Data were collected 

through chart review and physical assessment of subjects within 

20-40 minutes of admission to PACU. The nursing diagnosis was 

made by a panel of three nurse experts. The Clinical Diagnostic 

Validation model was used for data analysis. The incidence of 

decreased cardiac output was 9%. The major defining 

characteristic of skin and mucous membrane color changes and the 

minor defining characteristics of adventitious breath sounds, 

accessory muscle use, abnormal heart sounds, anxiety/ 

restlessness, and jugular vein distention were validated.



CHAPTER. 1

Introduct ion

Gordon (1979, p. 489) defines nursing diagnosis as “a concise 

term describing . . .  an actual or potential health problem which 

nurses, by virtue of their education and experience, are capable and 

licensed to treat.” A nursing diagnosis results from the nursing 

assessment of the client and is an outcome of the nursing 

diagnostic process. By identifying and describing patient problems 

that nurses treat, nursing diagnoses help guide goal setting and 

choices of interventions. Appropriate nursing intervention 

decisions are dependent on accurate nursing diagnosis. Accurate 

diagnosis depends, in part, on the nurse's recognition of valid 

defining characteristics which are signs and symptoms associated 

with specific nursing diagnoses.

From 1973 to 1982, five National Conferences on the 

Classification of Nursing Diagnosis were held to promote 

discussion of issues pertinent to the development of nursing 

diagnosis. A formal organization, the North American Nursing 

Diagnosis Association (NANDA) was established at the Fifth 

National Conference in 1982 (Kim, McFarland, McLane, 1982). Kim 

(1986), in her address to the Sixth Conference on the Classification 

of Nursing Diagnosis, said that three types of research are needed 

to further nursing diagnosis development: descriptive studies to 

validate nursing diagnoses, empirical or statistical research, and

1 2
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experimental designs to evaluate interventions, outcomes and 

theory testing. Kim also stated that one of the major deficits in 

the development of nursing diagnoses is the lack of empirical or 

statistical research to validate the clusters of the signs and 

symptoms that comprise the defining characteristics of each 

nursing diagnosis. The nursing diagnosis, decreased cardiac output, 

which is “a state in which the blood pumped by an individual's heart 

is sufficiently reduced that it is inadequate to meet the heeds of 

the body's tissues” (NANDA, McLane, 1987, p. 486), was identified 

by Kim as one diagnosis in particular need of defining 

characteristic validation research.

The nursing diagnosis, decreased cardiac output, was first 

described in 1975 and approved for clinical testing at the third and 

fourth conferences on classification of nursing diagnosis (Kim & 

Moritz, 1980). Studies to validate the nursing diagnosis, decreased 

cardiac output, have used subjects drawn exclusively from patient 

populations with cardiac disease (Burke, Gabriel, Fischer & Zemke, 

1986; Dalton, 1985; Dougherty, 1983; Halloran, 1980; Hubalik &

Kim, 1982; Kaminsky & Mblitor, 1987; Wessel & Kim, 1982). 

However, the definition of the nursing diagnosis, decreased cardiac 

output, as stated by NANDA (McLane, 1987), does not restrict the 

diagnosis decreased cardiac output to patients with cardiac 

disease.

Are findings of research validation studies with persons with 

known cardiac disease generalizable to other populations? No
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research is currently able to address this question. The defining 

characteristics of decreased cardiac output may differ in patient 

populations without cardiac disease. If the defining 

characteristics of decreased cardiac output in patients with no 

cardiac disease are different from those present in patients with 

cardiac disease, there is a risk of misdiagnosis by nurses. 

Inaccurate diagnosis has potentially serious sequelae when 

inappropriate nursing interventions are implemented or appropriate 

interventions are omitted.

Problem  S tatem ent .

Physiologic nursing diagnoses, such as decreased cardiac 

output, are those nursing diagnoses that are concerned with 

biologic and physiologic patient problems that nurses treat If 

nursing is based on a holistic approach, the biophysiologic domains 

must be considered as well as the psychosociocultural and spiritual 

domains (Kim, 1982). Physiologic nursing diagnoses, used by 

nurses to describe patient problems and plan and implement nursing 

care, are important to nursing practice.

Nursing diagnoses are communicated using the PES format, 

which consists of a problem statement (P), an etiology (E) and the 

signs and symptoms (S) (Gordon, 1986). This format has been 

adopted by NANDA and is widely used in nursing practice. For 

example, a complete nursing diagnostic statement may be 

expressed as “Decreased cardiac output (P), related to depressed 

myocardium (E), as manifested by cyanosis, crackles in lungs, and



S-3 heart sound (S).” The problem part of the nursing diagnosis is 

an identifier of the pattern presented by the client that is of 

concern to nurses (Gordon, 1986, p. 39). The "etiologic factors are 

recognized as contributing to or maintaining the health problem” 

(Gordon, 1986, p. 39). Signs and symptoms of a problem are 

referred to as defining characteristics and are “the observable 

referents of a problem or etiology” (Gordon, 1986, p. 39).

The nursing diagnosis, decreased cardiac output; is used with a 

high frequency in the nursing care plans of the patients in acute 

care settings (Halloran, 1980). A review of the literature indicated 

that a number of studies have been conducted that validated the use 

of the nursing diagnosis, decreased cardiac output, and the defining 

characteristics in populations with cardiac disease (Burke, Gabriel, 

Fischer & Zemke, 1986; Dalton, 1985; Dougherty, 1983; Halloran, 

1980; Hubalik & Kim, 1982; Kaminsky & Molitor, 1987; Wessel & 

Kim, 1982). Although the nursing diagnosis, decreased cardiac 

output, is identified and used by nurses in several practice 

settings, validation of the defining characteristics of decreased 

cardiac output in patients without cardiac disease has not been 

reported. Because the nursing diagnosis, decreased cardiac output, 

is used so frequently, it is important to test the validity of 

defining characteristics in populations without cardiac disease and 

determine if those characteristics differ from those found with 

cardiac disease. Therefore the focus of this study was to validate 

the defining characteristics of the nursing diagnosis, decreased



cardiac output, in a population without known cardiac disease. The 

setting of this study was the post - anesthesia care unit. This 

setting provides a population that is at risk for decreased cardiac 

output from surgery and anesthesia.

Purpose o f Research

The purpose of this descriptive study was to identify and 

validate the defining characteristics that indicate the presence of 

the nursing diagnosis, decreased cardiac output, during in the 

immediate post-operative period in patients with no known cardiac 

disease.

16

The questions examined by this study were:

1. What is the incidence of the nursing diagnosis, decreased 

cardiac output, within 40 minutes of admission into the post

anesthesia care unit, in patients without known cardiac 

disease?

2. What is the incidence of the defining characteristics of the 

nursing diagnosis, decreased cardiac output, within 40 minutes 

of admission into the post-anesthesia care unit, in patients 

without known cardiac disease?

3. What are the major defining characteristics identified in 

patients without known cardiac disease with the nursing 

diagnosis, decreased cardiac output, in the post-anesthesia care 

unit setting?



4. What are the minor defining characteristics identified in 

patients without known cardiac disease in the post-anesthesia 

care unit setting?

5. What is the degree of importance of each defining characteristic 

in making the nursing diagnosis, decreased cardiac output, in the 

post^anesthesia care unit setting, in patients without known 

cardiac disease?

17

The following assumptions were made:

1. The nursing diagnosis, decreased cardiac output, is a human 

response that follows surgery and general or regional 

anesthesia.

2. Nurses are competent to evaluate and document defining 

characteristics of decreased cardiac output.

CONTRIBUTING FACTORS - those variables which are recognized as 

contributing to or maintaining the health problem (Carpenito, 

1989). For the purposes of this study, those variables that 

contributed to or maintained decreased cardiac output.

DECREASED CARDIAC OUTPUT - a physiologic nursing diagnosis 

which describes “a state in which the blood pumped by an 

individual's heart is sufficiently reduced that it is inadequate to 

meet the needs of the body's tissues" (NANDA, McLane, 1987, p. 

486).



DEFINING CHARACTERISTICS - signs and symptoms present in the 

patient with the problem, “observable referents of a problem or 

etiology” (Gordon, 1986, p.39). For the purposes of this study 

defining characteristics were signs and symptoms of decreased 

cardiac output that were present in the study population.

IMMEDIATE POST-OPERATIVE PERIOD - the period of time 

immediately following a surgical procedure during which 

physiologic changes associated with anesthesia and the 

operative procedure are experienced. For purposes of this study, 

the immediate post-operative period was within 40 minutes of 

admission into the post-anesthesia care unit.

MAJOR DEFINING CHARACTERISTICS - signs and symptoms that are 

present in 80 - 100% of patients with a particular diagnosis 

(Fehring, 1987); For the purposes of this study the signs and 

symptoms present in a minimum of 80% of patients with 

decreased cardiac output were considered major defining 

characteristics.

MINOR DEFINING CHARACTERISTICS - signs and symptoms that may 

be present in many (50 to 79%) but not all individuals with a 

particular diagnosis (Carpenito, 1989; Fehring, 1987); For the 

purposes of this study the signs and symptoms present from 50 

to 79% of patients with decreased cardiac output were 

considered minor defining characteristics.

NURSING DIAGNOSIS - “A concise term describing . . . an actual or 

potential health problem which nurses, by virtue of their



education and experience, are capable and licensed to treat” 

(Gordon, 1979, p. 489); For the purposes of this study, decreased 

cardiac output was considered to be a nursing diagnosis.

POST-ANESTHESIA CARE UNIT (PACU) - a specialized area in a 

health care facility that is devoted to patient care during the 

immediate post-operative period; also known as a recovery 

room.

Significance of Research

Kim (1986), at the Sixth Conference on the Classification of 

Nursing Diagnoses, identified the need for empirical and statistical 

research to develop the scientific base of nursing diagnoses. 

Empirical and statistical research is needed to identify the 

clusters of signs and symptoms that are the defining 

characteristics of a nursing diagnosis. Based on findings from this 

study, the defining characteristics of a nursing diagnosis were 

identified in a patient population not studied previously.

Gordon (1986), at the same conference, also recognized the need 

for better developed clusters of defining characteristics. She 

pointed out the very real problem posed by poorly developed 

defining characteristics as increasing the risk of error in diagnosis 

and, therefore, treatment. Gordon (1986) identified the nursing 

diagnosis, decreased cardiac output, as a specific nursing diagnosis 

that needed clinical validation studies to determine the major and 

minor defining characteristics.
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The significance to nursing of this research mirrors the 

concerns expressed in 1986 by Kim and Gordon. Findings from this 

study contribute to the body of knowledge that nurses use to 

diagnose client problems. The validation of the cluster of defining 

characteristics associated with decreased cardiac output in clients 

without cardiac disease facilitates the accuracy of diagnostic 

judgment by the clinician. Accurate diagnosis is critically 

important to nurses and clients in order to insure high quality 

nursing care. >

S um m ary

The nursing diagnosis, decreased cardiac output, is widely 

accepted and utilized in nursing practice settings. A high priority 

in nursing diagnosis research is the validation of defining 

characteristics that nurses use to make nursing diagnoses. 

Populations of patients with known cardiac disease have been the 

subjects of prior studies to identify the defining characteristics of 

decreased cardiac output.

In contrast, this study will add to nursing's knowledge base by 

validating defining characteristics of the nursing diagnosis, 

decreased cardiac output, in a population without known cardiac 

disease. In addition, this study assists in testing the 

generalizability of other research findings associated with this 

nursing diagnosis and supports the acceptance of decreased cardiac 

output as a valid nursing diagnosis. In this descriptive study the 

incidence of the nursing diagnosis, decreased cardiac output and



the defining characteristics of decreased cardiac output during the 

immediate post-operative period in a patient population without 

known cardiac disease were to be identified.

21
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CHAPTER 2

CONCEPTUAL FRAMEWORK AND REVIEW OF LITERATURE

In this chapter the conceptual model, Kirk's pattern recognition 

themes, selected as a framework for this study, will be discussed. 

The format of nursing diagnoses in general, with particular 

emphasis on the components of the nursing diagnosis of decreased 

cardiac output, is discussed. Literature related to the validation of 

defining characteristics of the nursing diagnosis, decreased 

cardiac output will be reviewed.

Discussion of theory development and its relationship to 

nursing diagnoses started at the third nursing diagnosis conference 

in 1978 (Kim, 1986). Participants at the fifth conference (1982) 

adopted Rogers' theory of unitary man as a basis on which to begin 

preliminary development of a nursing diagnosis taxonomy. Although 

Rogers' theory of unitary man is highly abstract and complex and is 

regarded by many as difficult to understand (Daily, Maupin, & 

Satterly, 1986), it incorporates several concepts that are required 

in a theoretical framework for nursing diagnoses. A key feature of 

the theory of unitary man is the integrality of person and 

environment (Daily, et al., 1986). The concepts of homeodynamics, 

central to Rogers' model, include reciprocy, which describes the
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on-going, intimate interaction between person and environment, 

and helicy, the evolution of the person-environment relationship 

through time. Attendees of the Sixth Conference on Nursing 

Diagnosis (1984), expressed a general concern that the framework 

did not sufficiently address the biophysical dimension of human 

beings (Kirk, 1986). Kirk (1986) proposed the pattern recognition 

themes framework which places a greater emphasis on the 

physiological dimensions of human responses.

R®€©gnits@m Them®® M©d®i

Kirk (1986), in an attempt to increase the utility to practice of 

the unitary man conceptual framework, developed the pattern 

recognition themes framework. This pattern recognition model was 

an outgrowth of Rogers' framework and incorporated the integrality 

of person and environment. This framework offers greater 

specificity to the domain of interest in nursing science, 

particularly in the biophysical sphere, while retaining the 

conceptual fluidity of homeodynamics that characterizes Rogers' 

unitary man model (Kirk, 1986; Daily, et al., 1986). The pattern 

recognition themes framework served as the theoretical model for 

the classification and validation research of the nursing diagnosis, 

decreased cardiac output (Figure 1) in this study.

Applieeisom ©f IM©d®ll

Figure 1 is a diagram of the pattern recognition themes 

framework. Two major constructs comprise the pattern 

recognition themes framework; Nursing and Person-Environment
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Nursing Person-Environment
Interaction

Construct level

Pattern Recognition 
ThemesNurse

Assessment Elemental Exchange

Contributing Factors

Nursing Diagnosis Aberrant Pattern

Concept Level

Decreased Cardiac 
Output

Defining Characteristics 
BP, HR, Lung sounds, 
Dyspnea, Arrythmlas

Indicators of 
Contributing Factors

Operational Level

Figure 1. Conceptual Model: Pattern Recognition Themes (adapted from 
Kirk, 1986)
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Interaction. Three conceptual levels in the model represent 

decreasing abstractness and increasing specificity within each 

construct. Within the more abstract construct of Nursing are the 

concepts of the nurse, assessment, and nursing diagnosis. Within 

the construct of the Person-Environment Interaction are the 

concepts of the pattern recognition themes, elemental exchange 

theme, and aberrant pattern. The operational level of nursing 

diagnosis is decreased cardiac output. The operational level of an 

aberrant pattern is the listing of defining characteristics.

Human beings continuously interact with the environment. This 

person-environment interaction creates recognizable patterns that 

are of interest to nursing. Kirk (1986) describes nine dynamic 

patterns of person-environment interaction, which are referred to 

as the pattern recognition themes.. The themes are: Perceiving; 

Knowing; Energy Substrate (intake/excretion/utilization); 

Elemental Exchange (fluid and gases); Physically Expressed Energy 

(kinetics and repair); Energetics of Sleep/Wake Index; Relating; 

Feeling and Communicating; and Valuing. Elemental exchange (fluid 

and gases) includes the intake, delivery, utilization and output of 

fluids and gases.

The nurse is concerned with identification, monitoring, and 

resolution of aberrant patterns within the pattern recognition 

themes of the client. The nurse assesses the client; identifies 

aberrant patterns within the various themes and makes the nursing
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diagnoses, such as decreased cardiac output, using the accepted 

Problem - Etiology - Signs and symptoms (RES) format.

The problem part of the nursing diagnosis statement is an 

identifier of the pattern presented by the client that is of concern 

to nurses. Gordon (1986, p. 39) describes this component of the 

nursing diagnosis as “problem labels [that] are used descriptively 

to represent the state of the client." Decreased cardiac output is a 

problem label.

Decreased cardiac output is defined as “a state in which the 

blood pumped by an individual's heart is sufficiently reduced that it 

is inadequate to meet the needs of the body's tissues” (McLane, 

1987, p. 486). Decreased cardiac output is consistent with an 

aberration of the patterns of Elemental exchange — fluid and gases, 

suggested by Kirk (1986). This clinical definition is useful because 

it identifies a dynamic process (the amount of blood being pumped 

by the heart) that is necessary for health, and how that process is 

insufficient (inadequate to meet the needs of the body's tissues). 

The definition provides a description of the effects pf decreased 

cardiac output on health, that is the tissues are not being perfused 

commensurate to their needs.

Sigims md. §ymjpi©m§

The signs and symptoms that are the criteria, the nurse uses to 

arrive at the nursing diagnosis are the defining characteristics
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associated with the specific nursing diagnosis (Gordon, 1986).

Signs and symptoms of a problem are also referred to as defining 

characteristics. The presence or absence of the defining 

characteristics either supports or refutes the diagnostic 

hypothesis (Gordon, 1986)

The variables examined in this study were the defining 

characteristics of decreased cardiac output and represented the 

signs and symptoms of the aberrant pattern of decreased cardiac 

output. Decreased cardiac output is a complex phenomenon, 

manifested in several body systems. At the eighth conference, the 

members of NANDA (Carroll-Johnson, 1989) adopted rales, dyspnea, 

orthopnea, cough, frothy sputum, skin and mucus membrane color 

changes, arrhythmias, abnormal heart sounds, syncope, vertigo, 

change in mental- status, jugular vein distention, variations in blood 

pressure readings, edema, fatigue, weakness, oliguria, diminished 

peripheral pulses, and cold, clammy skin as defining 

characteristics to be tested. Several studies have been conducted 

to validate these defining characteristics of decreased cardiac 

output, all of them including study populations with cardiac 

disease (Burke, Gabriel, Fischer & Zemke, 1986; Dalton, 1985; 

Dougherty, 1983; Kim, Amorosa-Seritella, Gulanick, Moyer, Parsons, 

Scherbel, Stafford, Suhayda, & Yocom, 1982; Lazure & Cuddigan, 

1987; Wessel & Kim, 1982).
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Etiology

The etiologic component is an attempt to identify the probable 

cause of the problem (Gordon, 1982). Gordon (1986, p. 39) states 

that “etiologic factors are recognized as contributing to or 

maintaining the health problem.” Carpenito (1989) refers to the 

etiological component as etiological, contributing, or risk factors. 

She defines etiologic factors as "those clinical and personal 

situations that can change health status or influence problem 

development* (Carpenito, 1989, p. 16). Contributing factors have 

been historically called or subsumed into the Etiology component of 

the RES format. The identification Of etiologic factors is useful to 

the clinician as an aid in potential diagnosis and direction of 

interventions. However, the etiology of a problem may be obscure, 

or at best tentative, and its identification may be more difficult 

than identification of the problem label (Kim, 1986).

Contributing factors are described as variables that interact 

and contribute to the manifestation of the aberrant pattern of 

decreased cardiac output without being unique to that pattern. 

Contributing factors were operationally defined in this, study as 

variables that contributed to or helped maintain the aberrant 

pattern of decreased cardiac output and may include factors such 

as: estimated blood loss, fluid replacements, pharmacologic

agents, anesthetic time and age of the patient.

Many research studies list medical diagnoses as etiologies of 

decreased cardiac output (Burke, et al., 1986; Dalton, 1985;
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Dougherty, 1983; Kim, et al., 1982; Wessel & Kim, 1982). For 

nurses, it is more helpful to use the categories accepted by NAN DA 

and adopted by Kim, McFarland, and McLane (1987), in which the 

etiologies are divided into mechanical, electrical, and structural 

components. By identifying non-medical, specific etiology, nursing 

interventions may be directed toward the factors contributing to 

the problem.

Cardiac output equals the heart rate times the stroke volume 

(CO = HR x SV) (Berne & Levy, 1986). Dysfunction of the electrical 

activity of the heart impacts the “heart rate” part of the equation. 

A decrease in heart rate, as in sinus bradycardia, will decrease the 

product of the above equation and result in decreased cardiac 

output (Berne & Levy, 1986). An extreme increase in heart rate 

will have the same outcome due to insufficient ventricular filling 

time which produces a smaller stroke volume (Berne & Levy, 1986; 

Ganong, 1987; Prys-Roberts, 1990). Alterations in rhythm affect 

not only the rate but the efficiency of the myocardial contraction 

and the number of effective heart beats (Ganong, 1987). The 

rhythms of ventricular fibrillation and asystole produce no 

effective heart beats at all (Ganong, 1987). Conduction defects 

either decrease the absolute heart rate or interfere with the 

efficiency of contraction (Ganong, 1987).

Mechanical etiologies impact the “stroke volume” component of 

the cardiac output equation. Inotropic changes of the myocardium 

affect the amount of muscle work that the ventricle can perform
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(Ganong, 1987). Myocardial hypoxia as a result of coronary artery 

disease or coronary artery occlusion depresses the contractility of 

the myocardium (Berne & Levy, 1986; Ganong, 1987). Drugs, such as 

inhalation anesthetic agents, Beta-blockers and barbiturates, cause 

myocardial depression (Eltringham, Durkin, Andrewes, & Casey, 

1989; Ganong, 1987; Rrys-Roberts, 1990). Changes in the 

characteristics of the muscle cells as a result of cardiomyopathies 

or scar formation reduce the number of functional cardiac muscle 

cells and thereby reduce the contractility of the entire myocardium 

(Ganong, 1987). Preload is the amount that the myocardium is 

stretched by venous return before contraction. Physiological 

alterations that increase the preload, such as fluid volume excess, 

increase the stroke volume above the capacity of the myocardium 

to compensate by the Frank-Starling mechanism (Guyton, 1971). 

Alterations that decrease the preload, such as hypovolemia, 

decrease the stroke volume cbmponent of the cardiac output 

equation and thus decrease the product (Berne & Levy, 1986; 

Ganong, 1987; Prys-Roberts, 1990). Afterload is that force which 

the myocardium must overcome to open the aortic valve and eject 

the stroke volume into the aorta (Ganong, 1987). This event 

demands the most performance from the myocardium during the 

cardiac cycle (Ganong, 1987). A sufficiently elevated afterload 

will decrease the stroke volume of each systole and increase the 

myocardial oxygen consumption of an already hypoxic heart (Berne 

& Levy, 1986; Ganong, 1987). Increased afterload decreases the
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cardiac output in the presence of decreased myocardial function 

(Berne & Levy, 1986). Structural alterations, such as left-to-right 

interventricular shunts, decrease the cardiac output into the aorta 

and out into the periphery (Guyton, 1971).

The etiologies of decreased cardiac output that contribute to 

the health problem or influence the problem development of 

decreased cardiac output are not limited to medical diagnoses of 

cardiac disease. They may be identified non-medically as 

mechanical, electrical, or structural factors. The identification of 

specific etiologic factors may be an aid in potential diagnosis and 

selection of nursing interventions directed toward the factors 

contributing to the problem.

R@ Sevan a® @f MedeS

The relevance of this theoretical model is its value in the 

development of the knowledge base related to nursing diagnosis. 

Kim (1986, p. 1) stated that nursing diagnosis “provides the 

language that is uniquely nursing.” By organizing nursing 

diagnoses into pattern recognition themes, this model may be used 

as a framework to bring clarity to the problems encountered in 

developing nursing diagnoses, in improving communication, in 

facilitating and guiding research, and in providing conceptual 

understanding to intervention choices.

The pattern recognition themes model offered a framework that 

related the defining characteristics and contributing factors to the 

concepts of the specific nursing diagnosis patterns and the general



pattern recognition themes as part of the whole person. The 

variables of blood pressure, heart rate, arrhythmias, dyspnea, 

adventitious lung sounds and edema were observable defining 

characteristics of the elemental exchange theme. The variables of 

estimated blood loss, fluid replacements, anesthetic agent, 

anesthetic time and age of the patient were observable factors that 

may contribute to the disruption of elemental exchange patterns.

In this study, specific defining characteristics that were validated 

clinically were inherent in the elemental exchange pattern and 

were associated with the nursing diagnosis, decreased cardiac 

output, in the immediate post-operative period in patients without 

known cardiac disease.

3 2

Liteiratuir® • Review

The literature was reviewed in relation to the findings of prior 

studies of the nursing diagnosis, decreased cardiac output. The 

physiologic basis of the defining characteristics was discussed to 

substantiate their inclusion as variables of this study.

D<B€tr@a§<&d Osrdise Output 

The nursing diagnosis, decreased cardiac output, was first 

described in 1975 and approved for testing at the third and fourth 

conferences on classification of nursing diagnoses (Kim and Moritz, 

1980). The nursing diagnosis, decreased cardiac output, has been 

shown to be a valid, reliable, and useful diagnostic label in prior 

studies. Kim, Amorosa, Gulanick, Moyer, Parsons, Scherubel,
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Stafford, Suhayda, and Yocom (1980), in a study of 38 patients and 

22 nurses on intensive care and general medical-surgical wards, 

found that the nursing diagnosis, decreased cardiac output, was the 

most frequently used nursing diagnosis of patients with cardiac 

medical diagnoses. Halloran (1980), in a study of 1167 patients, 

found that decreased cardiac output was the second most 

frequently used nursing diagnosis. In a later study of 158 patients 

and 22 nurses by Kim, Amorosa-Seritella, Gulanick, Moyer, Parsons, 

Scherbel, Stafford, Suhayda, and Yocom (1982), decreased cardiac 

output was found to be the second most frequent nursing diagnosis 

found in patients with cardiac disease. Eighty-three percent of the 

staff nurses interviewed agreed or strongly agreed that the nursing 

diagnosis, decreased cardiac output, reflects a problem dealt with 

by nurses. Seventy-eight percent agreed or strongly agreed that 

the wording accurately reflects the patient problem. Kaminsky and 

Molitor (1987), in an abstract published in the seventh NANDA 

conference proceedings, reported that nurses rated the usefulness 

of the nursing diagnosis, decreased cardiac output, to nursing 

practice as greater than 4 on a scale of 1 to 5, with 5 being very 

useful. Hubalik and Kim (1982), asked a group of staff nurses, 82% 

of whom were not familiar with nursing diagnoses, to judge the 

relevance of labels of patient problems generated by a group of 

clinical experts. The nursing diagnosis, decreased cardiac output, 

was found to be more relevant to nursing care than the medical 

diagnosis, congestive heart failure. In a study by Stein (1987), 57
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neonatal ICU nurses were asked to choose the 10 most useful 

nursing diagnoses out of a list of 50. The nursing diagnosis, 

decreased cardiac output was chosen by 59.6% of the respondents.

A number of studies seeking to validate the defining 

characteristics have been successful in populations with medical 

diagnoses of cardiac diseases (Burke, et al., 1986; Dalton, 1985; 

Dougherty, 1983; Kim, et al., 1982; Lazure & Cuddigan, 1987;

Wessel & Kim, 1982). In Table 1, five validation studies are 

compared in relation to the defining characteristics accepted by 

participants in the eighth NANDA conference. Some signs were 

consolidated, e.g. arrhythmias include any deviations from regular 

sinus rhythm.

The Kim et al. (1982) study involved 4 nurse clinical specialists 

and 18 staff nurses. The staff nurses randomly selected 158 

patients with cardiac medical diagnoses from the critical care and 

medical-surgical populations. As part of the study protocol, the 

nurses received instruction in nursing diagnosis. The data 

collected included nursing diagnostic statements with etiology and 

signs and symptoms for each patient. Nurse experts grouped the 

defining characteristics of similar nature into seven categories for 

easier comprehension. Those groupings have been retained in 

formatting Table 1.

Wessel and Kim's (1982) study was conducted primarily to 

explore independent and collaborative nursing functions associated 

with the nursing diagnosis, decreased cardiac output. However,
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LiterMoir© review ©f de1fiinioinig ©haraeteirisfioes ir©s©air©lhi ffiimdloinigs

Sign and/or symptom NANDA Kim, et a lt Wessel, Kim Dougherty Dalton Burke, et al Lazare & Cuddigan
7 1 9 8 9 ) (1 9 8 2 ) (1 9 8 2 ) (1 9 8 3 ) (1 9 8 5 ) (1 9 8 6 ) ( 1 9 8 7 )

Sample size N = 4 3 N = 2 t. ; N = 3 3 N = 1 0 0 N = 4 N = 4 0
Indicators of inadequate
oa&sxchanae 4 9 %

adventitious breath sounds 1 0 0 % 2 % 6 8 %
dyspnea/SOB -e- > 9 1 % 4 5 % 8 3 %
orthopnea + 3 0 % 1 4 %
increased resp rate + ■ 8 2 %
abnormal resp pattern + 5 6 %
accessory muscle use 5 8 %
cough + 1 5 % 2 0 %
frothy sputum 5 8 %
skin & mucous membrane
color chanaes 7 6% 2% 6 0 %

ECG/enzvme chanaes 4 7 %
arrh y th m ia s + + 8 5 % 6 % 5 0 % 6 3 %
EGG changes 1 0 0 %
palpitations 1 % 5 0 %
abnormal heart sounds : ' + ; . + 8 5 % 1 3 %
abnl cardiac enzvmes 9 3 %
Neuroloaical changes 3 3 %
syncope + + 1 5 %
vertigo /d izziness + + 4- 4 0 %
change in mental status + + 4 0 - 5 0 % 6 5 %
anxietv/restlessness < 5 0 % 7 5 %
Ischem icpain 3 3 %
anoina + > 7 9 % 2 8% 25% _ 2 0 %



Sian and/or svmptom MANDA Kim. et a lt W essel. Kim Douahertv Dalton Burke, et al Lazare & Cuddiaan
Hemodvnamic pressure
chanpes 2 6 %

changes in PAP 1 0 0 % 5 0 %
hypotension + 3 3 - 6 0 % 5 0 % 6 3 %
jugular vein distention + + 8 1 % 4 5 %
hvoertension * 12% "
Fluid shift 2 3 %
weight gain 4- 1 5 %
edem a + 3 6 % 6% 3 5 %
O ther
fatigue 4 2 % 3 % 7 5 % 9 8 %
weakness + ;

t < 5 0 % 2 6 %
o lig u ria + " + < 5 0 % 0 3 3 %
dim inished peripheral
pulses + 6 7 % 0 8 0 %

cold clammy skin + 4 5 % 0 3 5 %
decreased activity tolerance 14% 1 00 % 1 0 0 %

+ = signs and symptoms that were reported as present and the frequency of presence not reported

t  = Kim, et al. (1982) reported the frequency of the groups of signs and symptoms and reported only the presence of the individual 
signs and symptoms.
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data were collected about the presence of the defining 

characteristics listed in Table 1 in 21 patients with the medical 

diagnosis congestive heart failure who were admitted into the 

study. The hospital was. not using nursing diagnosis but part of the 

study protocol included instruction about the concept of nursing 

diagnosis and specifically the nursing diagnosis, decreased cardiac 

output. The defining characteristics that Wessel and Kim (1982) 

identified included among others indicators of inadequate gas 

exchange, arrhythmias, neurological changes, angina, hemodynamic 

pressure changes, and fluid shifts.

Dougherty (1983) studied a total of 33 patients in critical care 

or step down cardiology units in order to: validate etiologies and 

defining characteristics of the nursing diagnosis, decreased 

cardiac output; develop a cardiac output assessment tool; and, to 

identify nursing functions associated with decreased cardiac 

output. The sample included 13 patients with the medical 

diagnosis cardiogenic shock and 20 patients with the medical 

diagnosis congestive heart failure. The nurses in this facility were 

not using nursing diagnoses or written care plans during the period 

of data collection. The most frequent characteristics of decreased 

cardiac output found were shortness of breath, adventitious lung 

sounds, EGG changes, abnormal cardiac enzymes, and changes in 

pulmonary artery pressures.

Dalton (1985) used records of a visiting nurse agency to study 

an outpatient population of TOO clients with the nursing diagnosis,
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decreased cardiac output, Nursing diagnosis had been used in that 

setting for five years. The data collection tool used the list of 

defining characteristics from the Fourth Conference proceedings.

All but two subjects of the study population had cardiac disease, 

with 39 diagnoses of congestive heart failure and 22 with 

myocardial infarction. The most frequent characteristics of 

decreased cardiac output found were shortness of breath, chest 

pain, and weakness.

Burke, Gabriel, Fischer, and Zemke (1986), conducted a study in 

an outpatient cardiac rehabilitation program. Three cardiac 

rehabilitation nurses were asked "What nursing diagnosis did you 

make for this participant?" and requested to "List subjective and 

objective data present when you made this diagnosis." The sample 

population of 29 clients had all experienced a cardiac event in the 

prior 1 - 6 months. Four clients (14%) of the sample population had 

the nursing diagnosis, decreased cardiac output. All participants 

with the nursing diagnosis, decreased cardiac output, had a 

decreased activity tolerance.

DistsmssmsT] @{f Firms' Siod/es1' C©mm@iri8ils2se§

The commonalities among the studies and settings are 

significant. Kim; et al. (1982) divided the signs and symptoms into 

generic groupings: indicators of inadequate gas exchange, 

electrocardiogram and enzyme changes, neurological changes, 

ischemic pain, hemodynamic pressure changes, fluid shift, and 

other. These groupings make the long list of signs and symptoms
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easier to evaluate. In all studies defining characteristics were 

present that indicated inadequate gas exchange. The 

characteristic, dyspnea/shortness of breath was validated in all 

studies, except Burke, et al. (1986). Could this characteristic been 

included in the broader symptom, decreased activity tolerance, 

described in Burke, et al. (1986)? Experience in the cardiac 

rehabilitation setting suggests that dyspnea is indeed a 

characteristic of decreased cardiac output in that setting and is 

accompanied by other signs such as tachycardia (above the target 

heart rate). If dyspnea is empirically accepted as present in this 

setting, the defining characteristic, dyspnea/shortness of breath is 

present in all settings described.

Adventitious breath sounds were present in 100% of the 

population in Dougherty's (1985) study and present in four of the 

five remaining studies. In the out-patient cardiac rehabilitation 

setting, perhaps breath sounds are not assessed, therefore 

adventitious sounds may be present but undetected. Other defining 

characteristics of inadequate gas exchange that are significant to 

decreased cardiac output by virtue of their frequency in the 

validation studies are orthopnea, increased respiratory rate, cough, 

and skin and mucous membrane color changes. Defining 

characteristics that were present in one or two of the studies that 

might indicate inadequate gas exchange are abnormal respiratory 

pattern, accessory muscle use, and frothy sputum production.
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Arrhythmias were another of the characteristics that were 

present 85% in Dougherty's (1985) study, as well as validated in all 

of the other works cited. Arrhythmias may be either an etiology of 

decreased cardiac output or may be a manifestation of decreased 

cardiac output, and the sequelae of the inadequate supply of blood 

to the myocardium. The presence of arrhythmias alerts the nurse 

to the potential of decreased cardiac output and directs 

assessment to further evaluate cardiac function. Abnormal heart 

sounds, or gallop rhythm, and palpitations were present in three of 

the studies. Electrocardiogram changes and abnormal cardiac 

enzymes were present in two of the studies.

Neurological changes seem to have significance in the 

manifestation of decreased cardiac output as evidenced by their 

presence in five of the studies. Changes in mental status may be 

the presence of anxiety or restlessness as well as more overt 

deterioration on the Glasgow coma scale. Syncope and vertigo or 

dizziness are also significant defining characteristics of decreased 

cardiac output, although their frequency may not be as great as 

other characteristics.

The presence of angina was validated in all of the adult studies, 

and was, indeed, present in 7d% of the patients in Dougherty's 

(1985) study. Yet it was not included in the list of defining 

characteristics approved at the seventh NANDA conference. Angina 

is the hallmark of inadequate myocardial tissue perfusion, not 

decreased cardiac output. While decreased cardiac output may



contribute to this problem, alteration in tissue perfusion: cardiac, 

is the nursing diagnosis that describes the pathophysiological 

condition that results from inadequate myocardial perfusion (Kelly, 

1989). The finding of angina in the prior studies may be a result of 

the population studied, patients with cardiac disease. The nursing 

diagnosis, alteration in tissue perfusion: cardiac, may have also 

been present in these populations. The nursing diagnosis, decreased 

cardiac output, may be misused to describe any and all problems 

concerning the cardiovascular system. This mislabeling of the 

problem defeats the purpose of nursing diagnoses, and subverts 

their usefulness in the nursing process.

Hemodynamic pressure changes are a hallmark of decreased 

cardiac output. Hypotension was present in all studies cited except 

Dalton (1985). The frequency of appearance of hypotension 

suggests this is a major defining characteristic. Changes in 

pulmonary artery pressures* such as an increase in systolic 

pulmonary artery pressure, pulmonary capillary wedge pressure and 

a decrease in measured cardiac output by the thermodilution 

method, are found in those settings where their determination by 

nurses is possible, that is the intensive care unit. Jugular vein 

distention may be examined in the same light as adventitious 

breath sounds were evaluated. In the out-patient cardiac 

rehabilitation setting, perhaps neck veins are not assessed, 

therefore jugular vein distention may or may not be identified as
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being present. Hypertension was identified as being present in two 

of the studies.

Fluid shifts from the vascular space to the interstitial space 

are common occurrences in decreased cardiac output states 

(Carrier!, et al., 1986; Ganong, 1987). Fluid shifts are manifested 

as edema and weight gain, and are reported as frequent 

characteristics of decreased cardiac output. Oliguria, a result of 

decreased renal perfusion pressure, is identified in four of the 

studies. Fatigue is another characteristic with a high frequency of 

appearance. The presence of fatigue is a good indicator that the 

amount of blood pumped by the heart is inadequate to meet the 

needs of the body's tissues. Decreased activity tolerance was 

identified as present in five of the studies and weakness in three 

of the studies. Diminished peripheral pulses and cold, clammy skin 

were accepted for testing at the eighth NAN DA conference and 

identified in three studies.

Are the defining characteristics found in patients without 

cardiac disease different from the defining characteristics found 

in patients with cardiac disease? There is a basis in the research 

to support that question. Lazure and Cuddigan (1987, Cuddigan & 

Lazure, 1989) compared two groups with low cardiac output (CO < 

4L/min.) to determine frequency of defining characteristics and to 

identify any significant differences in defining characteristics 

between groups. Group 1 (the cardiogenic/high preload group) had 

significantly higher frequency of rales, restlessness, jugular vein

4 2



4 3

distention, and oliguria. In addition, group 1 had increased 

pulmonary artery pressures, angina, and gallop. Group 2 (the 

hypovolemic/low preload group) had significantly higher baseline 

systolic blood pressure and lower temperature. Both groups had 

variations in blood pressure, dyspnea/orthopnea, decreased 

peripheral pulses, decreased activity tolerance, and 

fatigue/weakness. The medical diagnoses of the study population 

were not reported.

Most of the above studies cited used populations selected for 

the presence of cardiac disease (Burke, et al., 1986; Dougherty, 

1983; Kim, et al., 1982; Wessel & Kim, 1982). These findings raise 

the question, does the nursing diagnosis, decreased cardiac output, 

occur apart from the presence of cardiac disease? If so, do the 

defining characteristics differ if cardiac disease is not present?

PhfBi©l@g'm Ssis/fs ©f th® Defining ChamGt®iristiG@ @f

Dyspnea suggests several alterations in health. A decreased 

cardiac output is manifested by dyspnea through mechanisms that 

involve the central nervous system (Traver, 1982). As cardiac 

output falls, pressure rises in the pulmonary vasculature. Fluid 

diffuses out Of the capillaries and into the interstitial tissue and 

the alveoli. Increased interstitial fluid stimulates the 

juxtapulmonary-capillary receptors, which send afferent signals to 

the respiratory center of the brain. Increased interstitial fluid
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also decreases the compliance of the lung. Muscle spindles in the 

intercostal muscles respond to the increased workload and send 

more messages to the respiratory center. Increased fluid in the 

alveoli interfere with gas exchange and the individual becomes 

hypoxemic. This is sensed by the aortic and carotid 

chemoreceptors, which in turn stimulate the respiratory center as 

well. These three mechanisms are responsible for the sensation of 

dyspnea in decreased cardiac output (Traver, 1982).

Arrhytihmlss

Cardiac output can be mathematically determined by 

multiplying the heart rate by the stroke volume (CO = HR x SV) 

(Berne & Levy, 1986). The heart rate is one manifestation of the 

electrical activity of the heart. Dysfunction of the electrical 

activity of the heart and other factors that affect the heart rate 

will impact the “heart rate” part of the equation. If the stroke 

volume stays constant, a decrease in heart rate, as in sinus 

bradycardia, will decrease the product of the above equation and 

result in decreased cardiac output (Berne & Levy, 1986). An 

increase in heart rate high enough to cause insufficient ventricular 

filling time will produce a smaller stroke volume with a decrease 

in cardiac output (Berne & Levy, 1986; Ganong, 1987). Cardiac 

rhythm affects not only the electrical heart rate but the efficiency 

of the myocardial contraction and the number of heart beats that 

perfuse the periphery (Ganong, 1987). Ventricular fibrillation and 

asystole are rhythms that produce no effective heart beats and no



perfusion (Ganong, 1987). Conduction defects may decrease the 

absolute heart rate or interfere with the efficiency of contraction 

and therefore reduce stroke volume (Ganong, 1987).

Arrhythmias may also indicate an active compensatory 

mechanism in response to a falling cardiac output (Berne & Levy, 

1986; Ganong, 1987). If the electrophysiology of the heart is 

intact, the heart rate will rise as a compensation for decreased 

cardiac output, and sinus tachycardia will result (Ganong, 1987). 

Arrhythmias, then, can be either a cause of decreased cardiac 

output, in that the heart rate cannot compensate for decreasing 

stroke volume, or a sign that the heart rate has risen in an attempt 

to compensate (Berne & Levy, 1986; Ganong, 1987).

Cardiac output is controlled by heart rate, myocardial 

contractility, preload, and afterload (Berne & Levy, 1986). Preload 

and afterload are vascular function components. Blood volume, 

venomotOr tone, blood reservoirs (the venous beds), and peripheral 

resistance all affect vascular function (Berne & Levy, 1986). 

Myocardial contractility is enhanced by sympathetic stimulation 

and depressed by a variety of drugs and anesthetics, increased 

peripheral resistance, and pathological cardiovascular conditions, 

such as ischemic heart disease (Berne & Levy, 1986; Ganong, 1987; 

Prys-Roberts, 1990). Heart rate is controlled by the autonomic 

nervous system in response to many different stimuli. Ancillary 

factors that affect preload and afterload through the vascular

4 5



components of cardiac output control include gravity, muscular 

activity, respiratory activity, and mechanical respiration (Berne & 

Levy, 1986; Ganong, 1987),

M®fl‘-6&rdli@v8§Gul&s’ C ontributing Factors

These factors that control cardiac output may all be affected by 

health problems other than cardiac disease. It is possible that the 

nursing diagnosis, decreased cardiac output, may be observed in 

patients in the absence of cardiac disease. In the post-anesthesia 

care unit, several predisposing factors exist, excluding cardiac 

disease, that may support the development of decreased cardiac 

output (Eltringham, Durkin, Andrewes, & Casey, 1989; Fraulini,

1987; Prys-Roberts, 1990). Many of the drugs used during 

anesthesia, including inhalation anesthetic agents, 6-blocking 

agents, and barbiturates, have a myocardial depressant effect 

(Eltringham, Durkin, Andrewes, & Casey, 1989; Fraulini, 1987; 

Prys-Roberts, 1990). Other chemical factors that depress 

myocardial excitability and contractility are increased serum 

potassium and lactic acid levels and acidosis (Drain & Christoph, 

1987). The elderly population has a decreased cardiac output as 

part of the aging process.

Other drugs decrease preload by decreasing the venomotor tone. 

This effect is either through sympathetic blockade, such as 

ganglion blocking agents and local anesthetic agents used in spinal 

or epidural anesthesia, or through vasodilating agents (Eltringham, 

Durkin, Andrewes, & Casey, 1989; Fraulini, 1987; Prys-Roberts,

4 6
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1990). Hypovolemia may develop from pre-operative or 

intraoperative dehydration or from blood loss (Eltringham, Durkin, 

Andrewes, & Casey, 1989; Fraulini, 1987; Prys-Roberts, 1990).

Drain and Christoph (1987) support the findings of cold, pale, 

clammy or diaphoretic skin, rapid thready pulse, shallow tachypnea, 

disorientation, restlessness, anxiety, decreased central venous 

pressure, and oliguria as signs and symptoms associated with 

hypovolemia.

Pain, associated with chest surgery or trauma, may result in 

hypotension of neurogenic origin (Drain & Christoph, 1987). Other 

etiologies of decreased cardiac output and hypotension found in the 

post-anesthesia care unit include pulmonary embolism, cardiac 

tamponade, tension pneumothorax, septicemia, inadequate steroid 

cover and blood transfusion reactions (Eltringham, Durkin, 

Andrewes, & Casey, 1989; Prys-Roberts, 1990).

Kirk's theory of pattern recognition themes was used as the 

conceptual framework for this study. Within this framework, 

nursing diagnoses are grouped within pattern recognition themes. 

The nursing diagnosis, decreased cardiac output, is an aberrant 

pattern of the theme of Elemental exchange — fluid and gases. 

Decreased cardiac output is defined by Kim as “A state in which the 

blood pumped by an individual's heart is sufficiently reduced that it 

is inadequate to meet the needs of the body's tissues" (1987, p. 8).
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The nursing diagnosis, decreased cardiac output, has been 

accepted by the membership of NAN DA as a valid and reliable 

nursing diagnosis. Components of the nursing diagnosis, decreased 

cardiac output, follow the convention accepted by NAN DA of the RES 

format which consists of the statement of the problem, the 

etiology, or contributing factors, and the signs and symptoms, or 

defining characteristics.

The purpose of this study was to identify and validate the major 

and minor defining characteristics of the nursing diagnosis, 

decreased cardiac output in a population without cardiac disease in 

the post-anesthesia care unit. Defining characteristics that were 

measured included the defining characteristics accepted by NANDA 

(Carroll-Johnson, 1989), and suggested from prior studies (Burke, 

et al., 1986; Dalton, 1985; Dougherty, 1983; Kim, et ai., 1982;

Lazure & Cuddigan, 1987; Wessel & Kim, 1982).

Cardiac output is controlled by the vascular factors of preload 

and afterload, and by myocardial contractility and heart rate.

These factors may be influenced by other health problems than 

cardiac disease. However, prior studies were done in populations 

with cardiovascular disease (Burke, et al., 1986; Dalton, 1985; 

Dougherty, 1983; Kim, et al., 1982; Wessel & Kim, 1982). Some 

common causes of decreased cardiac output in the post-anesthesia 

care setting are hypovolemia and drug and anesthesia related 

myocardial depression. Pulmonary embolism, cardiac tamponade, 

tension pneumothorax, septicemia, inadequate steroid cover and
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blood transfusion reactions are other causes of decreased cardiac 

output and hypotension found in the post-anesthesia care setting. 

Therefore the focus of this study was to identify the defining 

characteristics of decreased cardiac output in a patient population 

without cardiac disease in the post-anesthesia care unit.

In this chapter, the conceptual model and its relevance to the 

study were discussed. The P-E-S (problem-etiology-signs and 

symptoms) format of nursing diagnoses was explained. The 

literature related to the nursing diagnosis, decreased cardiac 

output, was reviewed and commonalities among prior studies 

discussed. The physiologic bases of the defining characteristics 

and contributing factors of decreased cardiac output were 

reviewed.
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CHAPTER 3

In this chapter, the research design, sample and setting, 

protection of human right's, content validity of the instrument, 

in ter rater reliability, data collection protocol and data analysis 

plan are discussed.

A descriptive clinical validation design was used to identify the 

defining characteristics of the nursing diagnosis, decreased 

cardiac output, in the post-anesthesia care unit An expert panel 

was used to diagnose decreased cardiac output from the data 

collected, The frequency of each defining characteristic's 

occurrence within the overall study population and within the 

population with the nursing diagnosis, decreased cardiac output 

was calculated. The degree of importance of each defining 

characteristic in arriving at the nursing diagnosis was determined.

Fehring (1987) developed the clinical diagnostic validity (CDV) 

model to test validity of the defining characteristics of nursing 

diagnoses in a clinical setting. The CDV model uses a direct 

observation approach to evaluate defining characteristics of a 

physiologic nursing diagnosis. Using Fehring's model, weighted 

interrater reliability ratios are calculated for each defining
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characteristic. Those defining characteristics with weighted 

ratios of greater than or equal to 80% are considered major 

defining characteristics. Those defining characteristics with 

weighted ratios of 50 - 79% are considered minor defining 

characteristics. This study used a modification of Fehring's model. 

Because of the transient nature of the defining characteristics of 

decreased cardiac output, simultaneous assessment by two clinical 

experts were required to fulfill the requirements of Fehring's 

design. This requirement made this design unrealistic given the 

resources of the researcher. The study design was modified to 

measure interrater reliability intermittently at predetermined 

intervals, that is, every tenth case. Frequencies of defining 

characteristics were determined.

Over a 4 week period, all individuals who were scheduled for 

surgery from Monday through Friday, were evaluated for inclusion 

in the study. For inclusion in the study, subjects must have been 18 

years of age or older, had no known cardiac disease, been scheduled 

for surgery, received general or regional anesthesia, and been 

admitted to the PACU from 20 to 40 minutes prior to data 

collection.

ProtectBOini of Human Subjeots 

The protection of the human rights of the subjects was assured 

by the approval of this study by the College of Nursing Human



Subjects Review Committee and the Human Subjects Committee of 

the University of Arizona. Informed consent was obtained prior to 

induction of anesthesia. Anonymity and confidentiality were 

protected by the use of code numbers for subject identification and 

the use of aggregate data for documentation of results.
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The study setting was the post-anesthesia care unit of a 300. 

bed teaching hospital in a southwestern city. This facility was a 

full service teaching and research hospital associated with a 

Research I University. The institution employed registered nurses 

in the PACU who had been prepared for nursing in diploma, 

associate degree and baccalaureate degree nursing programs. The 

nursing staff of the PACU did not utilize written care plans for 

patients while they were in the PACU.

The Post-Operative Decreased Cardiac Output Assessment Tool 

(PODCOAT) was developed by the investigator for the purpose of 

this study and included sections concerned with demographic data, 

contributing factors data, and defining characteristics. The 

contributing factors items were labeled C. The defining 

characteristics items were labeled D (see Appendix A).

Permission was obtained from Dougherty (1988) to use her 

cardiac output assessment tool (Appendices B and C). G. Dougherty 

(personal communication, November, 1988) suggested



modifications. A new tool, the PODCOAT, was developed for use in 

the post-anesthesia care unit setting and for the study of a 

population without known cardiac disease. The PODCOAT was 

derived from the literature review of prior nursing diagnosis 

research and care of the post-operative patient. Similarly, 

additional contributing factors items were identified from the 

literature review. The defining characteristics items were derived 

from the list of defining characteristics of the nursing diagnosis, 

decreased cardiac output published by the Eighth Conference on the 

Classification of Nursing Diagnosis (Carroll-Johnson, 1989), from 

prior research, including Dougherty's cardiac output assessment 

tool (Burke, et al., 1986; Dalton, 1985; Dougherty, 1983; Kim, et al., 

1982; Lazure & Cuddigan, 1987; Wessel & Kim, 1982) and from 

consultation with clinical experts familiar with the PACU setting.
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Content validity of the data collection tool was supported by 

the derivation of items from the literature including research 

findings that validated relevancy of the items included in the tool 

and were consistent with the nursing diagnosis, decreased cardiac 

output. In addition, content validity of the data collection tool was 

assessed by a panel of 3 experts (Content Panel) (Fehring, 1987). 

The qualification criteria for members of the Content Panel were: 

master's degree in nursing, formal education in nursing diagnosis, 

and clinical experience in PACU, operating room, critical care, or 

cardiovascular nursing. The panel of experts rated each defining



characteristic on a scale of 1 (not at all characteristic) to 5 (very 

characteristic). The weighted ratios of each characteristic were 

then calculated by calculating the mean frequency of each 

characteristic. The assigned weights were: 1 = 0, 2 = .25, 3 = .50,

4 .  .75, 5 - 1 .

5 4

Interrater reliability in using the data collection tool was 

assessed using percent agreement. To determine reliability, the 

investigator explained the use of the data collection tool to a nurse 

clinical specialist experienced in assessment. The investigator and 

the nurse assessed 5 subjects independently and within 40 minutes 

of admission to the PACU (Burns & Grove, 1987). Percent 

agreement was calculated using the formula: number of agreements 

+ number of possible agreements (Burns & Grove, 1987). If 90% 

interrater agreement was not reached after 5 patients, the raters 

would have reviewed the data collection tool together to further 

clarify terms and procedure. Assessment would have continued 

until 90% interrater agreement was reached. The criterion of 90% 

interrater agreement was reached after the first 5 subjects, and 

data collection commenced. Interrater reliability checks were then 

performed every 10 (± 1) subjects (Burns & Grove, 1987; Dougherty, 

1983). The item of ephedrine was added to the PODCOAT after the 

pilot study because of the observation of frequent use of this 

medication in the PACU setting.
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The expert diagnostic panel method was used to make the 

determination of whether subjects demonstrated the nursing 

diagnosis, decreased cardiac output. The second expert panel, the 

Diagnostic Panel, consisted of 3 nurse experts with the minimum 

qualifications of: master's degree in nursing, formal education in

nursing diagnosis, and experience in PACU, operating room, critical 

care, or cardiovascular nursing. The members of the Diagnostic 

Panel were not the same nurses who comprised the Content Panel. 

Data collected on all subjects who had, on assessment in the PACU, 

demonstrated the presence of one or more defining characteristics 

of decreased cardiac output were distributed to all members of the 

expert diagnostic panel. Each panel member determined 

independently, based on the assessment data, whether the nursing 

diagnosis, decreased cardiac output was present. In order for the 

nursing diagnosis, decreased cardiac output to be made on each 

subject, 2 of the 3 panel members must have indicated the presence 

of the diagnosis (Fehring, 1987).

The investigator examined the surgery schedule for the 

following day and determined from the charts which individuals 

met the admission criteria of the study. All individuals who met 

the sample criteria were contacted during a preoperative visit , or in 

their room before surgery. The study was explained and informed 

consent was obtained from the subject prior to surgery.
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A pilot study consisting of 5 patients was carried out prior to 

the actual study period for the purpose of refining the data 

collection tool and determining in ter rater reliability. After the 

pilot study, a drug item was added and another deleted. The order 

of some of the defining characteristics were rearranged to make 

data collection easier. Data collection then commenced. Data were 

then collected from the medical record and by assessment in the 

PACU by the investigator. Assessment of the subjects was done 

between 20 and 40 minutes after admission to the PACU. This time 

period was chosen upon recommendation from 2 nurse clinicians 

with expertise in the PACU setting and 2 anesthesiologists. 

According to expert opinion, this was the time period that the 

subject was most at risk for decreased cardiac output. The time 

period allowed the subject to be safely admitted to the PACU. 

Periodically, copies of the data from all subjects who had one or
j

more defining characteristics of decreased cardiac output were 

distributed to the panel of experts for the diagnostic determination 

of decreased cardiac output and the determination of importance of 

each defining characteristic to the diagnostic decision.

OpsFBVmsiai D@FmM©^§

For the purpose of this study, the terms used in the Post- 

Operative Decreased Cardiac Output Assessment Tool (PODCOAT) 

were operationally defined. These definitions are found in 

Appendix D.
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Data A n a lys is

The data analysis plan used a modification of the clinical 

diagnostic validity model (CDV) as described by Fehring (1986, 

1987). The CDV model utilizes the observation of the presence or 

absence of each defining characteristic by clinical experts and then 

the calculation of weighted interrater reliability ratios. The 

transient nature of the defining characteristics of decreased 

cardiac output would have required near simultaneous assessment 

by two clinical experts of all subjects to fulfill the requirements 

of Fehring's design. The lack of resources of the investigator made 

this design unrealistic. Instead, interrater reliability was 

estimated on every tenth patient as described previously.

The incidence of the nursing diagnosis, decreased cardiac output 

within 40 minutes of arrival in the PACU was calculated for those 

subjects that were admitted to the study population. The 

frequencies of the defining characteristics within the entire study 

population were determined as well as the frequencies of the 

defining characteristics within the population in which the nursing 

diagnosis, decreased cardiac output was made. Characteristics 

with frequencies > 80% within the population with decreased 

cardiac output were major defining characteristics. The 

characteristics with frequencies >50% and <80% were minor 

defining characteristics. The mean degree of importance of each 

defining characteristic was calculated. The frequencies of
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contributing factors within the population with the nursing 

diagnosis, decreased cardiac output were determined.

S um m ary

The methodology of the study was discussed in this chapter. A 

descriptive clinical validation design was used to determine the 

incidence of the nursing diagnosis, decreased cardiac output within 

40 minutes of admission into the PACU in patients without known 

cardiac disease. Content validity of the data collection tool was 

determined by an expert Content Panel. A sample of all eligible 

subjects for the period of 4 weeks was admitted to the study 

population and data were collected using the PODCOAT. Interrater 

reliability estimates were determined for every tenth subject. 

Instruments in which at least one defining characteristic was 

documented as present were submitted to the Diagnostic Panel. 

Panel members used the completed PODCOAT to determine the 

presence of the nursing diagnosis, decreased cardiac output. 

Incidence of the nursing diagnosis, decreased cardiac output and 

frequencies of the defining characteristics were determined as 

well as the degree of importance of each defining characteristic in 

making the diagnosis.
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CHAPTER 4

RESULTS OF DATA ANALYSIS

The purpose of this study was to identify and validate the 

defining characteristics that indicated the presence of the nursing 

diagnosis, decreased cardiac output, during the immediate post

operative period in patients with no known cardiac disease. The 

determinations of content validity and interrater reliability; a 

description of the sample population; the incidence of the nursing 

diagnosis and the defining characteristics of the nursing diagnosis, 

decreased cardiac output; the major and minor defining 

characteristics identified in this population; and, the degree of 

importance of each defining characteristic in making the nursing 

diagnosis are presented in this chapter. The demographic 

characteristics, frequency of the contributing factors, and defining 

characteristics are presented by two categories: the group without 

decreased cardiac output and the group with decreased cardiac 

output.

Content Yalodity

The Post-Operative Decreased Cardiac Output Assessment Tool 

(PODCOAT) was developed by the investigator for the purpose of 

this study. The PODCOAT consisted of 36 contributing factor items 

and 37 defining characteristic items that were derived from prior



research and nursing practice literature, and through consultations 

with clinical experts. The PODCOAT was assessed by the Content 

Panel, a panel of three master's prepared nurses with clinical 

experience in PACU, critical care, or cardiovascular nursing, and 

formal education in nursing diagnosis. The Content Panel rated 

each item on a scale of 1 (not at all characteristic of decreased 

cardiac output) to 5 (very characteristic of decreased cardiac 

output). Weights were assigned to each descriptor as follows; 1 = 

0, 2 = .25, 3 = .50, 4 = .75, 5 = 1. The weighted score of each item 

was then determined by calculating the mean of each characteristic 

as rated by the three panel members. The content validity scores 

for each item are shown in Appendix G. The defining characteristic 

items received scores from 0.25 to 1.00. Of the defining 

characteristic items, two received scores below .50: spontaneous

cough and hypertension. Five items, dyspnea, blood pressure, CVP, 

cardiac output and hypotension, received weights of 1.00.

Of the 32 contributing factor items, 11 received scores from 

0.08 to 0.50. The contributing factor items that received scores of 

less than 0.50 were presence of a secondary medical diagnosis, 

barbiturates, hypnotics, muscle relaxants, antiemetics, regional 

agents, reversal agents, antibiotics, bronchodilators, other 

pharmacologic agents, and other vasoactive agents. Two items, 

estimated blood loss and dolbutamine, received scores of 1.00.

60
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In terra ter R eliab ility

Interrater reliability in using the data collection tool was 

assessed using percent agreement between two nurse raters. The 

investigator and a nurse clinical specialist experienced in 

cardiovascular physical assessment assessed 5 subjects 

independently within 40 minutes of admission to the PACU during 

the pilot study. Percent agreement was calculated using the 

formula: number of agreements + number of possible agreements 

(Burns & Grove, 1987). Initial interrater reliability was 0.95 or 

95% agreement. During data collection interrater reliability was 

calculated on every tenth (± 1) subject. All interrater reliability 

measurements remained above 0.90 or 90% agreement throughout 

the study. The mean interrater reliability was 0.97 or 97% 

agreement.

Demographic Characteristics of the Sample Population

The sample consisted of 103 subjects who were scheduled for 

surgery, received general or regional anesthesia, and were admitted 

to the PACU immediately post-surgery. Data collection took place 

over the course of four weeks. During the data collection time 

period, 338 surgical procedures were scheduled. Of the possible 

338 subjects, 54 (16%) were excluded because of age less than 18 

years, 44 (13%) because of history of heart disease, 87 (26%) 

because they were not admitted to PACU or did not receive general 

or regional anesthesia, 46 (14%) because of inability to obtain
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informed consent due to severity of illness, language barrier or 

investigator unable to contact prior to surgery, and 4 (1%) because 

they declined the opportunity to participate in the study. The 103 

subjects who were enrolled in the study comprised 31% of those 

for whom operative procedures were scheduled during the four 

week period of data collection. Of the total number of subjects 

enrolled in the study, the nursing diagnosis, decreased cardiac 

output, was formulated for 9 (9%) subjects. Ninety four (91%) 

subjects were without decreased cardiac output based on the 

diagnostic decisions made by the Diagnostic Panel from the data 

collected. Description of the sample by gender and age are 

presented in Table 2 and Figure 2.

In the decreased cardiac output group (n=9), there were 3 (33%) 

males and 6 (67%) females. In the group without decreased cardiac 

output (a=9 4 ), there were 32 (34%) males and 62 (66%) females.

The gender mix across groups was nearly identical. In contrast, the 

group with decreased cardiac output was significantly older (t = 

3.772, df = 11.8, p = .003) than those without decreased cardiac 

output. In the decreased cardiac output group, the mean age was 

66.2 years (SO 16.8) with a range from 53 to 82 years. In the group 

without decreased cardiac output, the mean age was 50.8 years (SO 

11.1) with a range from 19 to 80 years. Table 2 demonstrates that 

all of the group with decreased cardiac output were older than 50 

while only 51% of the group without decreased cardiac output were 

older than 50. Figure 2 graphically demonstrates that the group
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Gender and Age Frequencies

Group

Without DCO 
n — 94

With DCO 
n = 9

V QL1 Id W 1C?
Gender

Male
Female

32
62

zo

34.04
65.96

3
6

ZO

33.33
66.67

Aae (in vears)
19-30 13 13.9
31 -40 15 15.9
41 -50 1 8 19.1
51-60 5 15.9 4 44.44
61 -70 20 21.2 2 22.22
71 -80 1 3 13.9 2 22.22

_ 81-90 0 0 1 11.11

Note. DCO = decreased cardiac output.
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Figure 2

Age Distribution by Presence of Decreased Cardiac Output



with decreased cardiac output were distributed in the upper levels 

of the age range compared to the group without decreased cardiac 

output.

Contributing F@et@ir& GfasurgustBiristies

The study population demonstrated a diversity of primary and 

secondary medical diagnoses. Primary diagnoses were the cause of 

this admission, e.g. ovarian cysts, and secondary diagnoses were 

comorbid medical conditions, e. g. hypertension. Table 3 shows the 

medical diagnoses with their frequency and percentage within the 

study sample. The group with decreased cardiac output (a=9) had a 

total of 8 different types of primary and secondary medical 

diagnoses which were arthritis, genital tract cancer, hypertension, 

interstitial cystitis, lung cancer, pelvic pain, chronic renal failure 

and spinal stenosis. The group with decreased cardiac output (n=9) 

had a total of 12 medical diagnoses. Hypertension was the most 

frequent medical diagnosis with a 33% frequency,, followed by 

genital tract cancer and lung cancer, both with a 22% frequency.

The remaining five medical diagnoses found in the group with 

decreased cardiac output occurred with frequencies of 11%. The 

group without decreased cardiac output (n.=94), had 68 different 

types of medical diagnoses and a total of 152 medical diagnoses.

A wide variety of operative procedures was performed within 

the study population. Table 4 shows the frequency and percentage 

of the various procedures within the study population. The group 

with decreased cardiac output had 7 different types of surgical

6 5
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Group

Medical Diagnosis ______ ___
Adenopathy........ ................... .................... .
Acquired immunodeficiency syndrome
Anal condyloma................. ..................... ...
Arm fracture........... ..... ............. ...............
A rth r itis ....................................................
Asthma............. ................. ...........................
Autonomic dysreflexia..........;................
Back pain..................................... ..................
Breast cancer...... ............. ............. ............ .
Carotid plaque............... ...........................
Carpal tunnel syndrome...............................
Cervical fracture................. ...................
Cholecystitis /lith iasis.................. ........
Clavicle fractu re................................ ...........
Colon cancer................................... .......... .
Colon, ischemic............................ ............. ...
Chronic obstructive pulmonary disease
Cerebrovascular accident................ ............
Degenerative joint disease................. ......
Dementia....... ............... ........................... .
Diabetes mellitus............... .......... ..........
Digit instability.......................................
Digit laceration..... .......    .....
Epilepsy.......:....... ......................... ............ .
Genital tract cancer............. ..................
Gastrointestinal bleed........ ............... .........
Head injury......... ......... ....... ..................
Hepatitis B.... ............................................
Hernia.........................................................
Herniated disc............   ....

Without DCO With DCO
n — 94 r? = 9

__ f_______% f %
... 2.... ...2
... 1 .... ..... y
... 1 ......... 1
... 3 .... ..... 3
... 6... ...6
... 4.... ...4
... 1 .... ..... 1
... 2... ....2
.. .2 ... .....2
... 2... ...2
.... 2... ...2
... 1 ... ...1
... 4... ..... 4
....1 ......... 1
.,.3 ... ...3
....1 .......1
....2....... 2
....1 ......... y
.... 5... ..... 5

.. 1 ...... 1

. .3 ....... 3

..2 . 2

..1 ........1
. 1 ....... 1
1 0 .......1 f ...........2 . . .2 2 .2 2
.. 1 .......1
. .1 .......1
.. 1 ...... 1
. 5 .......5
..1 ......1



Group

Medical Diagnosis______________
Hip fracture........ ..........................
Hoarseness, chronic.............. ..........
Hodgkin's..... ............................... ........
Hypertension..... .................:.............
Hyperthyroidism......................... .
Hypothyroidism.......................... .......
Interstitial cystitis................... .....
Intracranial masses.............. ................
Knee instability...... ..........................
Leg fracture................... ........................
Lung cancer............................... .........
Menorrhagia....... ............. .............. ....
Migraine............... :........ ...................... .
Multiple myeloma......... ............... .
Multiple sclerosis.... ..............................
Nasal airway obstruction...............
Neck & mouth cancer.......................
Obesity................... ..............................
Pancreas cancer............ .......................
Pancreatitis.................... ...................
Pelvic cancer....... ............. .......... .
Pelvic pain..... ............. ......... ............
Peptic ulcer disease................... .....
Rectal incontinence.................. .......
Renal calculus...... ............................
Renal failure, acute.................... ....
Renal failure, chronic..................... .
Rib mass........... ............................ .......
Spontaneous abortion, incomplete
Spinal stenosis...... ..................
Spinal fracture......... ....................... .

Without DCO With DCO
n = 94 n = 9

f % f %
...3.......3
... 1 .......1
... 1 ........ 1
.13.... ..1 4........ . i . .Z ...3 3 .3 3
...2.......2
...2.......2
... 1 .... 1 Q B B Q B B l.....1...-11.11
...3.......3
...3.... 3
...3.......3
...2.... ...2............ . .2 ...2 2 .2 2
...2... ....2
... 1 .......7
...1 .......1
... 1 .......1
... 1 ......... 1
...2.......2
...3.......3
...3.......3
...1 .......1
...2.......2
... 1 .......1 ................ 1... 11 .11
...4.......4
.... 1 .......7
...4.......4
...2.......2
.... 1 ........1 ....... ..... 1.o„ 11 .11
...1 .......7
.... 1 ......... 7
.... 1 ......... 7 ....... :....A . ..'11 .11
... 1 ....... 7



Group

Medical Diagnosis
Sterilization, requests........
Testicular pain.......... ..........
Thrombosis................ ......
Tubal ligation..................
Urinary tract cancer......
Urinary tract infections 
Urethral strictures........

Without DCO 
/? = 94 

f %
4.... ....4
1 ........ 1
1 ........ 1
1 ........ 1
4.... ....4
1 ........ 1
1 ........ 1

With DCO 
r? = 9
r__%

©S ©¥ ' 
gnoses .1 2

Note. DCO = decreased cardiac output.

Note. Sums may exceed a due to >1 diagnosis per subject.
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Frequency ©if O perative P rocedures (by a lphabetica l 
l i s t i n g )

Table .4

Group

Operative Procedure________________
Arterio-venous fistula............................
Anal sphincter repair........ ............ .......
Anal wart lazarization.............. ..............
Appendectomy.,.................. ......................... ..
Biopsy.............. ...............................................
Carotid endarterectomy..........................
Carpal tunnel release..............................
Cholecystectomy...............................
Colectomy................ ;...................... ..... ....... .
Craniotomy.,................. ....... ..........................
Cystoscopy................ ............................... .
Dilatation & curettage.... ...............................
Discectomy.......... ............ ..... .................
Extracorporeal sound wave lithotripsy

with procedure......................... . ........
Hardware removal....................................... .
Hernia repair........ ......................................
Hip arthroplasty....................... ................
Hysterectomy....................... ............ ........ .
Knee arthroplasty................................ .....
Knee repair............... ......................................
Laminectomy...... ........................... ............
Laparotomy, exploratory...............................
Laryngoscopy.............................. ..................
Lobectomy................... ............................ .
Mass excision................................. ......... ......
Mastectomy............................ .......................
Mediastinoscopy......... ..............................
Neck resection.................. ................. ...........
Nerve repair....................... ...................... .....

Without DCO With DCO
n

f
= 94

%
n = 9 

f %
..1 .......  7 ........... 1... 11.11
..1 .......1
..1 .......1
..1 .......1
. 6.......6
..2.......2
..2.......2
..4.... ,...4
..3.... ....3
..3 .......3
..7.... \ . . ' 1 1 ' 1 1
..1 .......1
..2.... ....2

..3.,.. .... 3

..5.... ....5

..2.... ....2

..5.... ...:5

..6.... 1.11
,7 . . . .... 7
..2.... ....2
..3....
.,6.... 2 .. ,2 2 .2 2
.. 1 ........ 1
..1 .... 2.... 2 2 .2 2
..4.... 2 .. .2 2 .2 2
.2.... ...2
..1 ........ 1
..2.... ..:.2
..2.... ....2
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Table 4 (eontinuec

Group

Operative Procedure

Without DCO 
n m 94 

f %
b .6.... .... a
....2.... ...2
....1 ........ 1
...1 ........ 1
....2.... ...2
.... 1 ........ 1
...1 ........ 1
...3.... ....3
....1 ........ 1
....4.......4
.... 1 ........ 1
,...6 .......6
.... 1 ......1
....2.......2

With DCO 
n = 9 

f %
Outward rotation internal fixation of 1
Ovarian mass excision...........:......................... 2
Pelvic resection..........................     1
Renal lithiasis removal........................... ......
Rollerball ablation......................   2
Septoplasty........ ....... .......... .......... ....... .........
Small bowel resection.............................
Spinal fusion................       3
Thumb fusion.............. ....... ..... ............. ........
Tubal ligation..............................  4
Tubal ligation reversed................. ................... 1 ........ 1
Urinary tract resections......... ................   6
Vagina lazarization................................
Vulvectomy.............................................   .........2

,1 2 8
...7
.1 1

Note. DCO = decreased cardiac output.

Note. Sums may exceed a due to >1 diagnosis per subject.
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procedures performed with a total of 11 surgeries. Procedures 

performed upon the group with decreased cardiac output and their 

respective frequencies were: A-V fistula (11%), cystoscopy (11%), 

hysterectomy (11%), laminectomy (22%), exploratory laparotomy 

(22%), lobectomy (22%), and mass excision (22%). A total of 128 

procedures with 43 different procedures was performed upon the 

group without decreased cardiac output.

Table 5 presents the findings of the other contributing factors 

within the study population. This data did not meet the 

assumptions of normality nor was there similar variation between 

samples, therefore, f-Test analysis was not performed. The group 

with decreased cardiac output had a longer mean anesthesia time 

than the group without decreased cardiac output. The group with 

decreased cardiac output had a mean anesthesia time of 218.9 

minutes with a range from 60 to 510 minutes. The group without 

decreased cardiac output had a mean anesthesia time of 158.3 

minutes with a range from 30 to 575 minutes.

The estimated blood loss varied widely within the study 

population. The mean estimated blood loss in the group with 

decreased cardiac output was 905.6 cc with a range from minimal 

(0 cc) to 5,500 cc. The group with decreased cardiac output had one 

outlier value of 5,500 cc estimated blood loss. The mean of 

estimated blood loss, excluding this outlier, was 331.3 cc with a 

range from minimal (0 cc) to 550 cc. The mean of estimated blood
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Range, Means, Standard Deviations o f the C ontribu ting  
P a s to rs

Group

Table 5

Without DCO With DCO
Variable n = 94 n = 9
Anesthesia time (in minutes)

Range 30-575 60-510
Mean 158.3 218.9
SD 107.4 129.1

Estimated blood loss (in cc's)
Range 0-2 ,500 0-5 ,500
Mean 308.9 905.6
SD 522.7 1.734.3

Estimated blood loss without outlier (in cc's)
Range 0-2 ,500 0 -5 5 0
Mean 308.9 331.3
SD 522.7 212.0

intraooerative fluid reolacement - crystalloids (in cc's)
Range 0-10,800 700-7 ,000
Mean 2,025.3 2,955.6
SD 1.809.9 1.944.9

Intraoperative fluid replacement - colloids (in cc's)
Range 0-3 ,000 0-4 ,250
Mean 12 i.6 472.2
SD 421.6 1.416.7

Postoperative fluid replacement - crvstalloids (in cc's)
Range 0-600 0-1 ,900
Mean 132.6 411.1
SD 113.0 577.0

Note. DCO = decreased cardiac output.
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loss in the group without decreased cardiac output was 308.9 cc 

with a range from minima! (0 cc) to 2,500 cc.

No pre-operative fluid replacement was documented. Most of 

the study population had nothing by mouth (NPO) from the midnight 

prior to surgery and were admitted to the hospital the morning of 

surgery. Intraoperative and postoperative fluid replacement was 

greater in the group with decreased cardiac output as compared to 

the group without decreased cardiac output, except for 

postoperative colloid fluid replacement. Within the group with 

decreased cardiac output, the mean intraoperative crystalloid fluid 

replacement was 2,955.6 cc with a range from 700 to 7,000 cc. 

Within the group without decreased cardiac output, mean 

intraoperative crystalloid fluid replacement was 2,025.3 cc with a 

range from 0 to 10,800 cc. Within the group with decreased 

cardiac output, intraoperative colloid fluid replacement was a 

mean of 472,2 cc with a range from 0 to 4,250 cc. Within the group 

without decreased cardiac output, intraoperative colloid fluid 

replacement was a mean of 121.6 cc with a range from 0 to 3,000 

cc. The group with decreased cardiac output received a mean of 

411.1 cc postoperative crystalloid fluid replacement with a range 

of 0 to 1,900 cc. The group without decreased cardiac output 

received a mean of 132.6 cc postoperative crystalloid fluid 

replacement with a range of 0 to 600 cc. Only one individual, who 

was without decreased cardiac output, received postoperative 

colloid fluid replacement (500 cc).



The frequency and percentage of the pharmacologic agents used 

during the preoperative, intraoperative and postoperative time 

period are displayed in Tables 6 and 7. All subjects in the group 

with decreased cardiac output received general anesthesia (both 

volatile ethers and nitrous oxide) and analgesia while one third 

(33.3%) received regional anesthesia as well during the intra

operative period. The group without decreased cardiac output 

received less of all anesthetic agents, both general anesthetics 

agents (volatile ethers 75.5%, nitrous oxide 79.8%) and regional 

anesthesia (25.5%). Post-operatively, the group with decreased 

cardiac output (44.4%) received more analgesia than the group 

without decreased cardiac output (18.1%). The group with 

decreased cardiac output also received more vasoactive drugs 

(ephedrine, labetolol, phenylephrine and hydralazine) than those 

without decreased cardiac output. Mechanical ventilation was not 

required by any member of the study population.

In summary, the group with decreased cardiac output trended 

towards being older, having a longer anesthesia time, a greater 

blood loss and receiving more fluid replacements. The group with 

decreased cardiac output also received more anesthesia, analgesia 

and vasoactive drugs.
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Frequeney o f Phairmaoologi© Ageolis Used in ©roup w ithou t

Tabls 6

Oeereased ©ardia© Output a  = 94

No use Pre-op Intra-op Post-op
Drua f % f % f % f %
Volatile ethers 2 3 24.5 0 0.0 71 75.5 0 0.0
Nitrous oxide 1 9 20.2 0 0.0 7 5 79.8 0 0.0
Analgesics 3 3.2 1 4 14.9 8 8 93.6 1 7 18.1
Barbiturates 2 6 27.7 0 0.0 6 8 72.3 0 0.0
Hvonotics 5 5.3 79 84.0 71 75.5 2 2.1
Muscle relaxants 1 8 19.2 2 2.1 7 4 78.7 0 0.0
Anticholinergics 9 3 98.9 0 0.0 1 1.1 0 0.0
Antiemetics 5 9 62.7 1 1.1 3 2 34.0 2 2.1
Regional agents 6 9 73.4 1 1.1 2 4 25.5 0 0.0
Reversal aoents 2 7 28.7 o 0.0 6 7 71.3 9 Q.Q
Antiarrhythmics 8 7 92.6 0 0.0 6 6.4 0 0.0
Ephedrine 8 8 93.6 0 0.0 6 6.4 0 0.0
Labetolol 8 5 90.4 1 1.1 8 8.5 0 0.0
Phenylephrine 8 9 94.7 0 0.0 5 5.3 0 0.0
Hydralazine 
Other vasoactive

9 4 00.0. 0 0.0 0 0.0 0 0.0

drugs 87 92.6 o -Q..0 5 5:3 ' ? 2.1

Note. Sums may exceed n due to drug use in greater than one time
period.
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Fmqiueifiiey @f Phairmaeologoe Agents Used in Group w ith 
Decreased Cardiac Output ' o. =. 9

Table 7

Drug
No use 

f %
Pre-op 

f %
Intra-op  
f %

Post-op 
f %

Volatile ethers 0 0.0 0 0.0 9 100,0 0 0.0
Nitrous oxide 0 0.0 0 0.0 9 100.0 0 0.0
Analgesia 0 0.0 1 11.1 9 100.0 4 44.4
Barbiturates 2 22.2 0 0.0 7 77.8 0 0.0
Hyonotics 1 11.1 7 77.8 5 55.6 o Q.Q
Muscle relaxants 1 11.1 0 0.0 8 88.9 0 0.0
Anticholinergics 9 100.0 0 0.0 0 0.0 0 0.0
Antiemetics 6 66.7 0 0.0 3 33.3 0 0.0
Regional agents 6 66.7 0 0.0 3 33.3 0 0.0
Reversal aoents 2 22.2 0 0.0 7 77.8 o Q.Q
Antiarrhythmics 9 100.0 0 0.0 a 0.0 0 0.0
Ephedrine 6 66.7 0 0.0 1 11.1 2 22.2
Labetolol 7 77.8 0 0.0 2 22.2 0 0.0
Phenylephrine 8 88.9 0 0.0 1 11.1 0 0.0
Hydralazine 
Other vasoactive

7 77.8 0 0.0 2 22.2 1 11.1

druos 87 92.6 0 0.0 5 5.3 2 2.1

Note. Sums may exceed n due to drug use in greater than one time
period.
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IReseaireh Ousstions

R®B®m<sfa QutBMmini 1. Ineidena® @f tifa® Mursing Diagnosis,

Dscmased Cardiac Output

The first research question asked the incidence of the nursing 

diagnosis, decreased cardiac output, within 40 minutes of 

admission into the post-anesthesia care unit, in patients without 

known cardiac disease. Of the total population enrolled in the 

study, 9 (9%) were found to have decreased cardiac output, and 94 

(91%) were without decreased cardiac output. The diagnosis was 

based on the independent examination of the completed data 

collection tools by the members of the Diagnostic Panel. The 

Diagnostic Panel was comprised of three master's prepared nurses 

with expertise in physical assessment, formal education in nursing 

diagnosis, and experience in PACU or critical care,nursing. Each 

panel member, based on the assessment data, determined whether 

the nursing diagnosis, decreased cardiac output was present. In 

order for the nursing diagnosis, decreased cardiac output to have 

been made, at least 2 of the 3 panel members must have indicated 

the presence of the diagnosis.

In summary, the nursing diagnosis, decreased cardiac output, 

was formulated for 9% of the population without known cardiac 

disease within 40 minutes of admission to the PACU.
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QuBBtiian 2: Sncsdenc® o f the Defining

CfmmetersetiBB ©f the Mur Bing Diagnosis, Decreased!

Cardiac Output

The second research question asked what is the incidence of the 

defining characteristics of the nursing diagnosis, decreased 

cardiac output, within 40 minutes of admission into the post

anesthesia care unit. The descriptive statistics are presented in 

Tables 8, 9 and 10. In general, the defining characteristics of 

decreased cardiac output were present more often in those with 

decreased cardiac output than those without decreased cardiac 

output. The results are discussed in detail within the groupings as 

they were arranged on the data collection tool. 

indicators ©f inadequate Gas Exchange

The respiratory rate was generally higher in the group with 

decreased cardiac output. The group without decreased cardiac 

output had a mean respiratory rate of 16.5 breaths per minute with 

a range from 9 to 28. The group with decreased cardiac output had 

a mean respiratory rate of 19.7 breaths per minute with a range 

from 12 to 32.

The group with decreased cardiac output experienced 

adventitious breath sounds more than twice as frequently as the 

group without decreased cardiac output. In the group without 

decreased cardiac output (a=94), adventitious breath sounds were 

present in 20 cases (21.28%). In the group with decreased cardiac
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Tsibl® .8

Fir®q]y®iii©S®s ©f the Defining Characteristics'

Group

Without DCO With DCO

Variable
n

f
= 94

% f
n = 9

%
Indicators of inadeouate oas exchanoe

Adventitious breath sounds 20 21.28 5 55.56
Dyspnea 1 2 12.77 4 44.44
Orthopnea 3 3.19 2 22.22
Increased respiratory rate 35 37.23 4 44.44
Decreased respiratory rate 1 1.06 0 0,00
Abnormal respiratory pattern 2 2.13 0 0.00
Accessory muscle use 10 10.64 6 66.67
Spontaneous cough 1 9 20.21 2 22.22
Frothy sputum 0 0.00 1 11.11
Skin & mucous membrane

color chanaes 36 38.30 8 88.89
ECG/enzvme chanaes

Arrhythmias 31 32.98 4 44.44
EGG abnormalities 5 5.32 1 11.11
Abnormal heart sounds 27 28.72 6 66.67
Ahnnrmal cardiac enzvmess. 0 0.00 1 11.11

Neumloaical chanaes
Dizziness 1 2 12.77 0 0.00
Anxiety/restlessness 22 23,40 5 55.56
Level of consciousness
Awakens to stimuli 10 10.64 2 22.22
Awakens easilv 84 89.36 7 77.78

ischemic oain
Anoina 1 1.06____ ' o 0.00
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Fr@C3y@iniei@@ ©f the Defining Charaeferisfics

Group

Tabls 8 (eoirtiiiBTiued)

Without DCO With DCO

Variable
n

f
= 94

% f
n — B

%
Hemodvnamic oressure chanaes 

Hypotension 9 9.57 4 44.44
Hypertension 1 8 19.15 2 22.22
Jugular vein distention 1 1.06 5 55.56
Diminished oeripheral Dulses 14 14.89 4 44.44

Fluid status 
Cold clammy skin 3 3.19 3 33.33
Edema 14 14.89 3 33.33
Qliauriak 6 6.38 1 11.11

Note. DCO = decreased cardiac output.

aCardiac enzymes were not drawn in 93 (98.94%) of the group 
without decreased cardiac output or in 8 (88.89%) of the group 
with decreased cardiac output.

b41 (43.62%) of the group without decreased cardiac output and 1 
(11.11%) of the group with decreased cardiac output had not 
voided.



EainigSg IM@aini@g sundl Standi aid Deviations of the Defining 
O h a ia o te iis t io s

Group

Without DCO With DCO
Variable______  n = 94________________ n = 9
Respiratory rate (breaths per minute)

Range
Mean

9 -2 8
16.5

12-32
19.7

SD 4.4 7.7
Baseline heart rate (beats per minute)

Range 40 -116 52-108
Mean 77.9 76.9
SD 11.2 17.5

Heart rate (beats per minute)
Range 42 -123 49 -107
Mean 77.1 79.9
SD 16.7 20.1

Baseline systolic blood pressure (mmHo)
Range 90-180 110-170
Mean /  128.6 129.9
SD 18.9 23.9

Baseline diastolic blood pressure (mmHo)
Range 50^100 60 -90
Mean 76.1 73.8
SD __________ 10.7  11.1

Systolic blood pressure /mmHo)
Range 92 -182  83 -206
Mean 128.2 118.3
SD ________ 2 1 ^ ____________  43.1

Diastolic blood pressure {mmHo)
Range 43 -109  47 -96
Mean 73.6  ̂ 59.4
SD_____________ 13.8  16.3



sRang®, Rffl®sn$, and Standard Deviation 
Chara@t®riistiie@

Group

Without DCO With DCO
Variable n = 94 n = 9
Mean arterial oressure (mmHa)

Range 67 -138 59-136
Mean 95.7 81.9
SO 17.0 26.6

Urine outoufe (in cc's)
Range 10-300 5-100
Mean 82.2 57.8
SO 58.1 33.8

Note. DCO = decreased cardiac output 

^excluded are those subjects that had not voided
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output (o=9), adventitious breath sounds were present in 5 cases 

(55.56%).

The group with decreased cardiac output experienced dyspnea 

almost four times as frequently as the group without decreased 

cardiac output. In the group without decreased cardiac output 

(0=94), dyspnea was present in 12 cases (12.77%). In the group 

with decreased cardiac output (n=9), dyspnea was present in 4 

cases (44.44%).

The group with decreased cardiac output experienced orthopnea 

more than seven times as frequently as the group without 

decreased cardiac output. In the group without decreased cardiac 

output (n=94), orthopnea was present in 3 cases (3.19%). In the 

group with decreased cardiac output (o.=9), orthopnea was present 

in 2 cases (22.22%).

A greater percentage of the group with decreased cardiac output 

experienced increased respiratory rates than did the group without 

decreased cardiac output. In the group without decreased cardiac 

output (o=94), increased respiratory rates were present in 35 cases 

(37.23%). In the group with decreased cardiac output (o=9), 

increased respiratory rates were present in 4 cases (44.44%).

Only one (1.06%) subject, who was a member of the group 

without decreased cardiac output (o=94), had a decreased 

respiratory rate. Only two (2.13%) subjects, who were members of 

the group without decreased cardiac output (o=94), had abnormal 

respiratory patterns.



The group with decreased cardiac output used accessory 

muscles during respiration more than six times as frequently as 

the group without decreased cardiac output. In the group without 

decreased cardiac output (n=94), accessory muscle use was present 

in 10 cases (10.64%). In the group with decreased cardiac output 

(0 =9 ), accessory muscle use was present in 6 cases (66.67%).

Spontaneous cough was present in both groups with similar 

frequencies. In the group without decreased cardiac output (o=94), 

spontaneous cough was present in 19 cases (20.21%). In the group 

with decreased cardiac output (n=9), spontaneous cough was 

present in 2 cases (22.22%).

Only one (11.11%) subject, who was a member of the group with 

decreased cardiac output (a=9), had frothy sputum production. The 

group with decreased cardiac output had skin and mucous membrane 

color changes more than twice as frequently as the group without 

decreased cardiac output. In the group without decreased cardiac 

output (n=94), skin and mucous membrane color changes were 

present in 36 cases (38.3%). In the group with decreased cardiac 

output (a=9), skin and mucous membrane color changes were 

present in 8 cases (88.89%).

EC@ m d  Emyrn® Changes

The mean baseline heart rate was similar between groups. The 

group without decreased cardiac output had a mean baseline heart 

rate of 77.9 beats per minute with a range from 40 to 116. The 

group with decreased cardiac output had a mean baseline heart rate
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of 76.9 beats per minute with a range from 52 to 108. The mean 

heart rate at 20 minutes after admission to the PACU also varied 

little between the groups. The group without decreased cardiac 

output had a mean heart rate of 77.1 beats per minute with a range 

from 42 to 123. The group with decreased cardiac output had a 

mean heart rate of 79.9 beats per minute with a range from 49 to 

107.

Rhythm abnormalities included all changes from a normal sinus 

rhythm. A greater percentage of the group with decreased cardiac 

output had rhythm abnormalities than the group without decreased 

cardiac output. In the group without decreased cardiac output 

(11*94), rhythm abnormalities were present in 35 cases (37.23%). In 

the group with decreased cardiac output (n*9), rhythm 

abnormalities were present in 4 cases (44.44%). The different 

types of rhythm abnormalities and the frequency of occurrence are 

presented in Table 10. The sums may exceed the total number of 

subjects in the group due to the presence of more than one rhythm 

abnormality (e. g. sinus bradycardia with premature ventricular 

contractions) in some subjects.

Rhythm abnormalities were divided into arrhythmias and 

electrocardiogram (ECG) abnormalities. Arrhythmias were any 

rhythms that were not regular sinus rhythm, for example sinus 

tachycardia. ECG abnormalities were deviations from a normal 

wave form, for example S-T segment elevation. A greater 

percentage of the group with decreased cardiac output had



Group

Without DCO With DCO
n = 94 n = 9

Rhvthm Abnormalitv f % f %
None 59 62.77 5 55.56
Sinus bradycardia 16 17.02 2 22.22
PVC's 9 9.57 1 11.11
Sinus tachycardia 7 7.45 1 11.11
RAC's 2 2.13 1 11.11
1° heart block 0 0 1 11.11
Wide QRS 0 0 1 11.11
ST segment changes 4 4.26 0 0
Wide S waves • 2 2.13 0 0
Sinus arrhythmia 1 1.06 0 0
U waves 1 1.06 0 0
Wandering pacemaker 1 1.06 0 0

Note. DCO = decreased cardiac output.

Note. Sums may exceed n due to >1 arrhythmia in some subjects
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arrhythmias than the group without decreased cardiac output. In 

the group without decreased cardiac output (a=94), arrhythmias 

were present in 31 cases (32.98%). In the group with decreased 

cardiac output (n=9), arrhythmias were present in 4 cases (44.44%). 

The group with decreased cardiac output also had ECG 

abnormalities more than twice as frequently as the group without 

decreased cardiac output. In the group without decreased cardiac 

output (n=94), ECG abnormalities were present in 5 cases (5.32%).

In the group with decreased cardiac output (o=9), ECG abnormalities 

were present in 1 case (11.11%).

The group with decreased cardiac output had abnormal heart 

sounds more than twice as frequently as the group without 

decreased cardiac output. In the group without decreased cardiac 

output (o=94), abnormal heart sounds were present in 27 cases 

(28.72%). In the group with decreased cardiac output (o.=9), 

abnormal heart sounds were present in 6 cases (66.67%).

Blood samples to determine cardiac enzyme levels were drawn 

on only two subjects. One subject (1.06%) without decreased 

cardiac output (o=94) had normal cardiac enzymes. One subject 

(11.11%) with decreased cardiac output had abnormally elevated 

cardiac enzymes.

Dizziness did not occur in the group with decreased cardiac 

output. Dizziness did occur in the group without decreased cardiac 

output (o=94) in 12 (12.77%) subjects.
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The group with decreased cardiac output had anxiety/ 

restlessness more than twice as frequently as the group without 

decreased cardiac output. In the group without decreased cardiac 

output (£1=94), anxiety/restlessness was present in 22 cases 

(23.4%). In the group with decreased cardiac output (a=9), anxiety/ 

restlessness was present in 5 cases (55.56%).

The level of consciousness was generally less in the group with 

decreased cardiac output than the group without decreased cardiac 

output. In the population without decreased cardiac output (n,=94), 

84 subjects (89.36%) awakened easily while 10 subjects (10.64%) 

required vigorous stimuli to awaken. In the population with 

decreased cardiac output (a=9), 7 subjects (77.78%) awakened 

easily while 2 subjects (22.22%) required vigorous stimuli to 

awaken.

Pam

Only one (1.06%) subject, who was a member of the group 

without decreased cardiac output (n=94), experienced an episode of 

ischemic pain. No subjects with decreased cardiac output 

experienced ischemic pain.

The baseline blood pressure varied little between groups. The 

group without decreased cardiac output had a mean baseline 

systolic blood pressure of 128.6 mmHg with a range from 90 to 180 

mmHg. The group with decreased cardiac output had a mean 

baseline systolic blood pressure of 129.9 mmHg with a range from



110 to 170 mmHg. The group without decreased cardiac output had 

a mean baseline diastolic blood pressure of 76.1 mmHg with a range 

from 50 to 100 mmHg. The group with decreased cardiac output had 

a mean baseline diastolic blood pressure of 73.8 mmHg with a range 

from 60 to 90 mmHg.

The blood pressure at 20 minutes after admission to the PACU 

was generally lower in the group with decreased cardiac output 

than in the group without decreased cardiac output. The group 

without decreased cardiac output had a mean systolic blood 

pressure of 128.2 mmHg with a range from 92 to 182 mmHg. The 

group with decreased cardiac output had a mean systolic blood 

pressure of 118.3 Hg with a range from 83 to 206 mmHg. The group 

without decreased cardiac output had a mean diastolic blood 

pressure of 73.6 mmHg with a range from 43 to 109 mmHg. The 

group with decreased cardiac output had a mean diastolic blood 

pressure of 59.4 mmHg with a range from 47 to 96 mmHg. The 

group without decreased cardiac output had a mean of the mean 

arterial pressure (MAP) of 95.7 mmHg with a range from 67 to 138 

mmHg, The group with decreased cardiac output had a mean MAP of 

81.9 mmHg with a range from 59 to 136 mmHg.

The group with decreased cardiac output were hypotensive more 

than twice as frequently as the group without decreased cardiac 

output. In the group without decreased cardiac output (a.=94), 

hypotension was present in 9 cases (9.57%). In the group with

89



decreased cardiac output (a=9), hypotension was present in 4 cases 

(44.44%).

A greater percentage of the group with decreased cardiac output 

were hypertensive than the group without decreased cardiac output. 

In the group without decreased cardiac output (a=94), hypertension 

was present in 18 cases (19.15%). In the group with decreased 

cardiac output (a=9), hypertension was present in 2 cases (22.22%).

Measurements of pulmonary artery pressures, central venous 

pressures, and cardiac output and index were not available because 

none of the subjects in the study population had devices that 

measured central line pressures.

A much greater percentage of the group with decreased cardiac 

output had jugular vein distention than the group without decreased 

cardiac output. In the group without decreased cardiac output 

(11=94), jugular vein distention was present in only 1 case (1.06%).

In the group with decreased cardiac output (£1=9 ), jugular vein 

distention was present in 5 cases (55.56%).

The group with decreased cardiac output had diminished 

peripheral pulses almost three times as frequently as the group 

without decreased cardiac output. In the group without decreased 

cardiac output (a=94), diminished peripheral pulses were present in 

14 cases (14.89%). In the group with decreased cardiac output 

(D.=9), diminished peripheral pulses were present in 4 cases 

(44.44%).

90
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The group with decreased cardiac output had cold clammy skin 

more than ten times as frequently as the group without decreased 

cardiac output. In the group without decreased cardiac output 

(£=94), cold clammy skin was present in 3 cases (3.19%). In the 

group with decreased cardiac output (£=9), cold clammy skin was 

present in 3 cases (33.33%).

FI Mid Status

The group with decreased cardiac output had edema more than 

twice as frequently as the group without decreased cardiac output. 

In the group without decreased cardiac output (£=94), edema was 

present in 14 cases (14.89%). In the group with decreased cardiac 

output (£=9), edema was present in 3 cases (33.33%).

Urine output was measured 60 minutes after admission to the 

PACU. Urine output was generally lower in the group with 

decreased cardiac output. The group without decreased cardiac 

output had a mean urine output of 85 cc with a range from 10 to 

300. The group with decreased cardiac output had a mean urine 

output of 58 cc with a range from 5 to 100. Those subjects that 

had not voided within one hour of admission to the PACU were not 

included in the above calculations.

A greater percentage of the group with decreased cardiac output 

had oliguria than the group without decreased cardiac output. In 

the group without decreased cardiac output (£=94), oliguria was 

present in 6 cases (6.38%). In the group with decreased cardiac 

output (£=9), oliguria was present in 1 case (11.11%), The group
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with decreased cardiac output was also more likely to have had an 

indwelling urinary catheter or had voided than the group without 

decreased cardiac output. Only 1 (11.11%) subject with decreased 

cardiac output had not voided while 41 (43.62%) subjects without 

decreased cardiac output had not voided.

The rank by frequency of occurrence of the defining 

characteristics in the nine subjects with decreased cardiac output 

is presented in Table 11. Six defining characteristics were present 

greater than 50% of the time. They were skin and mucous 

membrane color changes, accessory muscle use, abnormal heart 

sounds, adventitious breath sounds, anxiety/restlessness and 

jugular vein distention. Decreased respiratory rate, abnormal 

respiratory pattern, dizziness and angina did not occur in the group 

without decreased cardiac output.

In summary, skin and mucous membrane color changes, 

accessory muscle use, abnormal heart sounds, adventitious breath 

sounds, anxiety/restlessness and jugular vein distention occurred 

most frequently in the group with decreased cardiac output 

Dyspnea, orthopnea, increased respiratory rate, frothy sputum, 

arrhythmias, EGG abnormalities, abnormal cardiac enzymes, lower 

level of consciousness, hypotension, hypertension, diminished 

peripheral pulses, cold clammy skin, edema and oliguria occurred 

more frequently in the group with decreased cardiac output than in 

the group without decreased cardiac output
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Table 11

as Defining Characferisfies in Subjeets with
(n s 9)

Definma Characteristic Frequency Percentage
Skin & mue@ys membrane color changes 0 88.89%
Accessory muscle use 6 66.67%
Abnormal heart sounds 6 66.67%
Adventitious breath sounds S 56.56%
An %iety/rest less ness • 5 55.56%
Juouiar vein distention 5 55.56%
Dyspnea 4 44.44%
Increased respiratory rate 4 44.44%
Arrhythmias 4 . 44.44%
Hypotension 4 44.44%
Diminished peripheral pulses 4 44.44%
Cold clammy skin 3 33.33%
Edema 3 33.33%
Orthopnea 2 22.22%
Spontaneous cough 2 22.22%
Decreased level of consciousness 2 22.22%
Hypertension 2 22.22%
Frothy sputum 1 11.11%
Other EGG abnormalities 1 11.11%
Abnormal cardiac enzymes 1 11.11%
Oliguria 1 11.11%
Decreased respiratory rate 0 0.00%
Abnormal respiratory pattern 0 0.00%
Dizziness 0 0.00%
Andina 0 0.00%



Rm®mtgfa Qu®Bii©n§ 3 & 4: Ma$©F m d  M inor Defining  ■

C h a ra c t® r iB iie §

The third and fourth research questions were: What are the 

major and minor defining characteristics of the nursing diagnosis, 

decreased cardiac output? The frequency in occurrence of the 

defining characteristics in the group with the nursing diagnosis, 

decreased cardiac output are summarized in Table 12.

The North American Nursing Diagnosis Association (McLane, 1987; 

Fehring, 1987) suggests that defining characteristics with 

frequencies > 80% are major characteristics. In this study 

population, only one defining characteristic met the criteria for a 

major characteristic. Skin and mucous membrane color changes 

occurred in 8 (88.89%) subjects.

The North American Nursing Diagnosis Association (McLane, 

1987; Fehring, 1987) suggests that defining characteristics with 

frequencies >50% and <80% are minor characteristics. In this study 

population, five defining characteristics met the criteria for minor 

characteristics. Adventitious breath sounds occurred in 5 (55.56%) 

subjects. Accessory muscle use occurred in 6 (66,67%) subjects. 

Abnormal heart sounds occurred in 6 (66.67%) subjects. 

Anxiety/restlessness occurred in 5 (55.56%) subjects. Jugular vein 

distention occurred in 5 (55.56%) subjects.

In summary, the major defining characteristic was skin and 

mucous membrane color changes and the minor defining 

characteristics were adventitious breath sounds, accessory muscle

94
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Table 12

The Frequency ©f Defining Charaeferisties in Subjects
with Deereased Gardia© Gutpuf (n s 9)'

Definlna Characteristic Freauencv Percentaoe
Indicators of inadeouate oas exchanoe
. Adventitious breath sounds 5 55.56%

Dyspnea 4 44.44%
Orthopnea 2 22.22%
Increased respiratory rate 4 44.44%
Decreased respiratory rate 0 0.00%
Abnormal respiratory pattern 0 0.00%
Assessor^ museie use 6 66.67%
Spontaneous cough 2 22.22%
Frothy sputum 1 11.11%
Skin & mueous' membrane color chanoes8 88.89%

ECG/enzvme chanoes
Arrhythmias 4 44.44%
Other ECG abnormalities 1 11.11%
Abnormal heart sounds 6 66.67%
Abnormal cardiac enzvmes 1 11.11%.

Neurolooical changes
Dizziness 0 0.00%
An niety/rest less ness 5 55.56%
Decreased level of consciousness 2 22.22%

Ischemic oain
Anoina 0 0.00%

Hemodvnamic oressure chanoes
Hypotension 4 44.44%
Hypertension 2 22.22%
Jugular vein distention 1 55.56%
Diminished peripheral pulses 4 44.44%
Cold clammy skin 3 33.33%

Fluid status
Edema 3 33.33%
Oliguria 1 11.11%
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use, abnormal heart sounds, anxiety/restlessness and jugular vein 

distention. :

Qmstmn 5: Degw® ■ ImpQrtsnc® t@ th<&

Diagnostic Decision

The diagnostic panel rated each defining characteristic as to its 

importance in their diagnostic decision on all subjects who had 

decreased cardiac output Each defining characteristic was rated 

from 1 (not at all important to the diagnostic decision) to 5 (very 

important to the diagnostic decision). The rankings were then 

converted to weights for computation of the mean as follows: a) 

1=0.00, b) 2=0.25, c) 3=0.5, d) 4=0.75, e) 5=1.0. . Appendix H 

presents the findings of diagnostic degree of importance for each 

defining characteristic by each diagnostic panel member.

Examination of the data revealed that the panel members 

generally rated the defining characteristics higher in diagnostic 

importance if they were present in the subject and lower if they 

were not present. Because of this trend within the diagnostic 

panel, a second mean was calculated of the degree of importance on 

only those defining characteristics that were present. Diagnostic 

panel member #1 generally did not rate the defining 

characteristic's degree of importance if it was not present.

The defining characteristics of baseline blood pressure, 

hypotension, diminished peripheral pulses and cold clammy skin 

were each rated very important (> 0.90) overall by one panel 

member. If the defining characteristic was present, orthopnea,
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frothy sputum, hypotension, jugular vein distention, diminished 

peripheral pulses and cold clammy skin were each rated very 

important (> 0.90) by two panel members. One panel member felt 

that oliguria, when present, was very important (> 0.90).

The defining characteristics of increased respiratory rate, 

baseline heart rate, heart rate and jugular vein distention were 

each rated quite important (0.75 < > 0.90) overall by one panel 

member. Two panel members rated blood pressure as quite 

important (0.75 < > 0.90) overall. Adventitious breath sounds, 

increased respiratory rate and edema, when present, were rated as 

quite important (0.75 < > 0.90) by two panel members. Dyspnea, 

arrhythmias, other ECG abnormalities, abnormal cardiac enzymes, 

hypotension, jugular vein distention, diminished peripheral pulses 

and oliguria were each rated as quite important (0.75 < > 0.90) 

when present by one panel member.

The defining characteristics of dyspnea, orthopnea, skin and 

mucous membrane color changes, baseline heart rate, heart rate, 

abnormal heart sounds, anxiety/restlessness, baseline blood 

pressure, blood pressure, hypotension and edema were each rated as 

somewhat important (0.50 < > 0.75) overall by one panel member. 

Jugular vein distention was rated somewhat important (0.50 < > 

0.75) overall by two panel members. When present, dyspnea and 

accessory muscle use were rated as somewhat important (0.50 < > 

0.75) by two panel members. Orthopnea, increased respiratory rate, 

skin and mucous membrane color changes, arrhythmias, other ECG
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abnormalities, abnormal heart sounds, anxiety/restlessness, 

hypertension, cold clammy skin and edema, when present, were 

each rated as somewhat important (0.50 < > 0.75) by one panel 

member.

The grand mean (mean of means) was calculated by averaging 

the mean ratings of the diagnostic degree of importance of the 

defining characteristics for each panel member. The grand mean 

(the average ratings of the three members of the diagnostic panel) 

was compared with the frequency of each defining characteristic. 

These findings are presented in. Table 13.

The defining characteristics of frothy sputum, hypotension, 

jugular vein distention and diminished peripheral pulses, only when 

present, achieved a grand mean of >0.90 to qualify as very 

important. Blood pressure as well as orthopnea, cold clammy skin 

and oliguria when present were ranked as quite important (0.75 < > 

0.90). Overall, baseline heart rate, heart rate, baseline blood 

pressure, hypotension, jugular vein distention and diminished 

peripheral pulses were ranked as somewhat important (0.50 < > 

0.75). Adventitious breath sounds, dyspnea, increased respiratory 

rate, arrhythmias, other ECG abnormalities, anxiety/restlessness 

and edema, when present, were also ranked as somewhat important 

(0.50 < > 0.75).

The ranking of the diagnostic degree of importance of each 

defining characteristic is presented in Table 14. Blood, pressure, 

hypotension, jugular vein distention, heart rate and diminished
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Table 13

Grand Mean ©If Diagnostic Degree ©f Importance of Defining 
Characteristics as Rated by ail "Diagnostic Panel Members

Definino Characteristic Grand Mean
If present 

Grand Mean
Indicators of inadeouate oas exchanoe

Respiratory rate 0.32 N/A
Adventitious breath sounds 0.36 0.63
Dyspnea 0.46 0.70
Orthopnea 0.35 0.88
Increased respiratory rate 0.48 0.71
Decreased respiratory rate 0.00 b
Abnormal respiratory pattern 0.00 b
Accessory muscle use 0,37 0.49
Spontaneous cough 0.12 0.31
Frothy sputum 0.15 1.00
Skin & mucous membrane

color changes 0.39 0.41
ECG/enzvme chanoes

Baseline heart rate 0.52 N/A
Heart rate 0.58 N/A
Rhythm abnormalities " 0.29 N/A
Arrhythmias 0.29 0.50
Other ECG abnormalities 0.09 0.63
Abnormal heart sounds 0.27 0.33
Abnormal cardiac enzvmes 0.05 <L3B

Neuroloaical chanoes
Dizziness 0.00 b
Anxiety/restlessness 0.38 0.51
Level of consciousness 0.02 N/A

Ischemic nain
Anaina 0.00 k

b Defining characteristic not present in the subject population with
decreased cardiac output.
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Tslbl® 13 (eonlimuied)

Grand! Mean ©f Doagnostie Degree ©ff Importance of Defining 
Charaoterostoos as Rated! by all Diagnostic Panel Members

If present
Definina Characteristic Grand Mean . Grand Mean
Hemodynamic oressure chances

Baseline blood pressure 0.58 N/A
Blood pressure 0.75 N/A
Hypotension 0.63 0.91
Hypertension 0.12 0.38
Pulmonary artery pressure 0.00 b
Central venous pressure 0.00 b
Cardiac output 0.00 b
Cardiac index 0.00 b
Changes in pulmonary artery pressureO.OO b
Jugular vein distention 0.63 0.96
Diminished peripheral pulses 0.54 0.92
Cold clammy skin 0.45 0.83

Fluid status
Edema 0.35 0.69
Urine output 0.31 N/A
Oliauria 0.19 0.88

b Defining characteristic not present in the subject population with
decreased cardiac output.



Defining Characteristic _______  Grand Mean
Blood pressure 0.75
Hypotension 0.63
Jugular vein distention_____ • ___________ 0.63
Heart rate 0.58
Baseline blood pressure 0.58
Diminished peripheral pulses 0.54
Baseline heart rate 0.52
Increased respiratory rate 0.48
Dyspnea 0.46
Cold clammv skin 0.45
Skin & mucous membrane color changes 0.39
Anxiety/restless ness 0.39
Accessory muscle use 0.37
Adventitious breath sounds 0.36
Edema 0.35
Orthopnea 0.35
Respiratory rate 0.32
Urine output 0.32
Rhythm abnormalities 0.29
Arrhythmias 0.29
Abnormal heart sounds 0.27
Oliguria 0.19
Frothy sputum 0.15
Spontaneous cough 0.12
Hvoertension 0.12
Other ECG abnormalities 0.09
Abnormal cardiac enzymes 0.05
Level of consciousness 0.02
Decreased respiratory rate 0.00
Abnormal respiratory pattern 0.00
Dizziness 0.00
Angina 0.00
Pulmonary artery pressure 0.00
Central venous pressure 0.00
Cardiac output 0.00
Cardiac index 0.00
Changes in pulmonary artery pressure 0.00
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peripheral pulses were judged as quite to somewhat important to 

the diagnostic decision overall. Table 15 presents the ranking in 

descending order of the diagnostic degree of importance of the 

defining characteristics when they are present. Frothy sputum, 

jugular vein distention, hypotension and diminished peripheral 

pulses were judged to be very important to the diagnostic decision 

when present. Ten other defining characteristics were judged to be 

quite to somewhat important when present.

In summary, the most important defining characteristic to the 

diagnostic decision overall was blood pressure. The defining 

characteristics were judged more important to the diagnostic 

decision when they were present.

Amt§ed!@$gill §ilb@u2 th<§ DiagnosSis D®ms'mn

The individual panel members included comments about the 

basis of their diagnostic decisions. The importance of heart rate in 

the diagnostic decision reflected an increase in rate over baseline 

that concerned the diagnostic panel, even if the rate, considered 

apart from baseline, was still within normal limits. The diagnostic 

panel also indicated that the amount of fluid replacement in 

relation to blood pressure and urine output also played a role in 

diagnosis and affected the degree of importance that a borderline 

or adequate blood pressure and urine output had on the diagnostic 

decision.
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TabS®. 15

Charaetemties When Present

Definina Characteristic Grand Mean
Frothy sputum 1.00
Jugular vein distention 0.96
Hypotension 0.92
Diminished Derioheral Dulses 0.92
Orthopnea 0.88
Oliguria 0.88
Cold clammy skin 0.83
Increased respiratory rate 0.71
Dysonea 0.70
Edema 0.69
Adventitious breath sounds 0.63
Other ECG abnormalities 0.63
Anxiety/restlessness 0.51
Arrhythmias 0.50
Accessory muscle use 0.49
Skin & mucous membrane color changes 0.41
Abnormal cardiac enzymes 0.38
Hypertension 0.38
Abnormal heart sounds 0.33
Spontaneous, couoh 0.31
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Summary.

The results of the data analysis of this study are presented in 

this chapter. Major findings include the incidence of decreased 

cardiac output in subjects without known cardiac disease in the 

immediate post-operative period was 9%. The group with 

decreased cardiac output was significantly older, had a longer 

anesthesia time, a greater blood loss and received more fluid 

replacements. The group with decreased cardiac output also 

received more anesthesia, analgesia and vasoactive drugs. The 

defining characteristics of skin and mucous membrane color 

changes, accessory muscle use, abnormal heart sounds, 

adventitious breath sounds, anxiety/restlessness and jugular vein 

distention occurred most frequently and the group with decreased 

cardiac output also had a generally lower blood pressure and urine 

output. The major defining characteristic was skin and mucous 

membrane color changes and the minor defining characteristics 

were adventitious breath sounds, accessory muscle use, abnormal 

heart sounds, anxiety/restlessness and jugular vein distention. The 

most important defining characteristic to the diagnostic decision 

was blood pressure. Defining characteristics that were present 

were identified as more important to the diagnostic decision than 

those not present.

Included in this chapter were discussions of the content 

validity and interrater reliability (.97) determinations.
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Demographic data and frequency of the contributing and defining- 

characteristics were presented by two categories: the group 

without decreased cardiac output and the group with decreased 

cardiac output. The diagnostic degree of importance 

determinations and anecdotal notes about the diagnostic decision 

were presented.
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CHAPTER 5

The purpose of this study was to identify the incidence of the 

nursing diagnosis, decreased cardiac output, and the frequency of 

the defining characteristics during the immediate post-operative 

period in a population without known heart disease. In this 

chapter, findings related to the research questions are discussed. 

Conclusions, limitations of this study, recommendations for 

further nursing research, and the significance of this study to 

nursing are presented.

A larger percentage of women than men were in the study 

sample. A reasonable explanation of this skewing of the sample is 

that the exclusion of known cardiac disease would likely exclude 

more men than women from the sample. The frequency of cardiac 

disease is higher in men than in women (Murdaugh, C. L. & O'Rourke, 

R.A., 1988). A review of the first five days of data collection 

revealed that 11 men and 6 women were excluded because of heart 

disease. This suggests that the exclusion of patients with known 

cardiac disease accounts for at least some of the skewing of 

gender mix in the sample.



Of interest is the finding that decreased cardiac output 

occurred with the same frequency in both men and women. This 

suggests that in this study, gender was not a factor that 

contributes to decreased cardiac output in the absence of known 

cardiac disease as an etiology.

Research Questions
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In this study the nursing diagnosis, decreased cardiac output, 

occurred in the absence of known cardiac disease. Decreased 

cardiac output occurred in 9% of the study population in the post 

anesthesia care unit within 20 to 40 minutes after admission. 

Prior research studied populations with known cardiac disease. 

Burke, et al (1986), found that in a cardiac rehabilitation setting, 

14% (E=24) of that study population had decreased cardiac output. 

All of Burke's, et al (1986) population had known heart disease. 

Kim, et al (1980), found that in the general population in intensive 

care units and general medical-surgical units (M=156), 27.6% of 

that population had decreased cardiac output. Kim's, et al (1980) 

study included subjects with known cardiac disease. Bumann and 

Speltz (1989), in an article clarifying the importance of the 

nursing diagnosis, decreased cardiac output, list hypovolemia/ 

hypovolemic shock, respiratory failure, and neurogenic shock as 

noncardiogenic health problems most often associated with 

decreased cardiac output. The present study is the only one known



to the researcher that used a population entirely without known 

cardiac disease.

The nursing diagnosis, decreased cardiac output, may occur in 

this setting at a higher incidence than was found in this study. The 

members of the diagnostic panel commented on the difficulty of 

making the diagnostic decision from the data collection tool as 

Opposed to actual assessment of the individual. Using this method 

to arrive at the diagnosis was necessary because the nurses at the 

facility did not routinely document nursing diagnoses while the 

patient was in the PACU. The protocol for a diagnostic decision 

was that two or more members of the diagnostic panel concurred on 

the diagnosis. Fourteen additional subjects were diagnosed as 

having decreased cardiac output by only one member of the 

diagnostic panel.

The design of the study may have excluded detection of later 

onset decreased cardiac output. Written comments from the 

diagnostic panel members and verbal comments from the staff 

nurses of the PACU suggested that one time assessment may not be 

sufficient for accurate diagnosis. This reflects the reality of 

nursing practice that involves continuous and repeated 

assessments. Bumann, et al., (1989) emphasized that a single 

observation is insufficient and stresses the importance of the 

analysis of all data and trends. A retrospective chart review may 

partially overcome this drawback in research design.
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In addition, the findings of the incidence of decreased cardiac 

output in this study may be lower than the actual incidence of 

decreased cardiac output in the immediate post-operative period 

because of the types of groups that did not return to the PACU or 

were unavailable for consent. Individuals who required mechanical 

ventilation post-operatively were admitted directly to the ICU's 

without admission to the PACU. These individuals generally 

experienced longer, more serious surgeries and were considered to 

be more compromised than those who did not require mechanical 

ventilation post-operatively. Individuals who were not available 

for consent included those who had emergent procedures (and 

therefore were not on the schedule) and those too ill to give 

informed consent. It is reasonable to assume that these individuals 

were at increased risk for decreased cardiac output.

Contributing- F@©2@irs

The group with decreased cardiac output was older than the 

group without decreased cardiac output. The group with decreased 

cardiac output also had a longer average anesthesia time and a 

larger average estimated blood loss, and received more fluid 

replacement, anesthetic agents, and vasoactive drugs. These 

findings are in agreement with the literature as contributing 

factors to decreased cardiac output in this setting (Berne et al., 

1986; Drain et al., 1987; Eltringham et al., 1989; Fraulini, 1987; 

Prys-Roberts, 1990)
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D efin ing CharaeieristiGS

In most instances, the frequencies of the defining 

characteristics that occurred in this study fell within the range of 

frequencies reported in prior studies. Differences in findings may 

be due to the different populations involved or a more recent onset 

of the problem. Mean blood pressure and urine output also were 

lower in the group with decreased cardiac output than in the group 

without decreased cardiac output. The defining characteristics are 

discussed more fully below.

Indicators o f inadequate gas exchange

All subjects had indicators of inadequate gas exchange. Kim, et 

al. (1982) found that 49% of subjects had indicators of inadequate 

gas exchange while Dougherty (1983) found that all of her subjects 

had indicators of inadequate gas exchange. However Burke (1986) 

listed no indicators of inadequate gas exchange in her population. 

Findings of other studies (Wessel & Kim, 1982; Dalton, 1985;

Lazare & Cuddigan, 1987) supported Kim's and Dougherty's findings.

Frequencies of adventitious breath sounds, abnormal respiratory 

pattern, and frothy sputum production in this study were lower 

than Dougherty (1983) and Lazare et al. (1987). This finding may 

reflect the shorter time frame in this study design compared to the 

other studies' retrospective designs. Dyspnea was also less 

frequent in this study population, which may be due to a depressed 

central nervous system post anesthesia (Dougherty, 1983; Lazare et 

al., 1987). Orthopnea, accessory muscle use, and cough were



similar to findings in other studies (Dalton, 1985; Dougherty, 1983; 

Lazare et al., 1987). Skin and mucous membrane color changes 

were more frequent in this population (Wessel, et al., 1982; Dalton, 

1985; Dougherty, 1983; Lazare et al., 1987), which may be related 

to the hypothermia associated with surgery.

EGG Sind msfm® ©hang®®

All subjects with decreased cardiac output in this study had at 

least one ECG/enzyme/abnormal heart sound symptom. This finding 

is similar to that reported by Dougherty (1983), while other 

researchers found lower frequencies of these defining 

characteristics. While all subjects had at least one of these 

symptoms, each defining characteristic had a lower individual 

frequency than that reported by Dougherty (1983). A review of the 

literature found that frequency of these defining characteristics 

varied widely (Kim, et al, 1982; Wessel, et al., 1982; Dalton, 1985; 

Dougherty, 1983; Burke, et al., 1986; Lazare et al., 1987).

M®w@l@gmal ©hang®®

The methods for assessing neurological status in this 

population and setting, were different from those used in prior 

research. The Glasgow Coma Scale was not appropriate to use in 

this setting which makes comparisons between studies difficult.

In this study, 22.22% of the group with decreased cardiac output 

needed vigorous stimuli to respond. Other studies found a change in 

mental status with a 40 - 65% frequency (Dougherty, 1983; Lazare 

et al., 1987). Dizziness was not found in this study. Anxiety/



restlessness varied between studies with the findings of this study 

falling within the range reported in the literature (Kim, et al,

1982; Wessel, et al., 1982; Dougherty, 1983; Lazare et al., 1987).

Il§®ih@mii6 pain

No members of the group with decreased cardiac output 

reported ischemic pain or angina. All other studies have reported 

inconsistent frequencies of angina (Kim, et al, 1982; Wessel, et al., 

1982; Dalton, 1985; Dougherty, 1983; Burke, et al., 1986; Lazare et 

al., 1987). This difference in findings may be due to the exclusion 

of subjects with known cardiac disease from this population. 

However, angina does deserve special consideration. Angina should 

perhaps be included in a list of “may also be present” (Carpenito, 

L.J., 1989; McLane, A.M., 1987) but should not be considered as a 

critical defining characteristic of decreased cardiac output.

IHIempdynamsis pmB&ur® chsing®®

The absence of pulmonary artery catheters from the study 

population made this group very different from prior study 

populations. The absence of pulmonary artery catheters shifted the 

diagnostic assessment to non-invasive methods. This circumstance 

should be regarded as a strength of the study. Pulmonary artery 

catheters are not used in many settings that nurses practice, such 

as out-patient settings and general care wards. Within the 

intensive care units, where pulmonary artery catheters are used, 

they are far from universal. Nurses must rely on non-invasive 

measures to diagnose decreased cardiac output and to assess
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hemodynamics. Blood pressure measurements and inspection are 

the assessment tools the nurse uses to non-invasively assess 

hemodynamics.

Hemodynamic pressure changes are a hallmark of decreased 

cardiac output. Hypotension was present in all studies cited except 

Dalton (1986) and varied in frequency from 30 to 63% (Kim, et al, 

1982; Wessel, et al., 1982; Dougherty, 1983; Burke, et al., 1986; 

Lazare et al., 1987). The frequency of hypotension within this 

study falls with the reported range. Hypotension is a major 

characteristic, not only because of its frequency of appearance but 

because of its value as a tool to determine the seriousness of the 

alteration. The degree of hypotension directs the priority of the 

nursing diagnosis, and the need for aggressive intervention.

Hypertension was present 22.22% of the time in subjects with 

decreased cardiac output in this study. It was reported present in 

two other studies (Kim, et al., 1982; Dalton, 1985). Jugular vein 

distention, diminished peripheral pulses, and cold clammy skin 

occurred within the range of frequency reported in prior studies 

(Kim, et al, 1982; Wessel, et al., 1982; Dalton, 1985; Dougherty, 

1983; Burke, et al., 1986; Lazare et al., 1987). While it may be 

argued that cold clammy skin in the PACU reflects the hypothermia 

associated with surgery, Drain and Christoph (1987) supports the 

findings of cool extremities as a manifestation of a decrease in 

myocardial contractility in the PACU setting.
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Fluid status 

Fluid shifts, manifested as edema, are significant 

characteristics of decreased cardiac output. It would have been 

reasonable to predict that edema would have occurred less 

frequently in this population because of the lack of time before 

assessment for fluid to shift into the extravascular space. This, 

however, was not the case. Edema occurred in this population 

(33.33°/o) nearly as frequently as the highest reported frequency of 

36% (Dougherty, 1983). Oliguria occurred within the range of 

frequencies reported from prior research (Kim, et al, 1982; Wessel, 

et al., 1982; Dalton, 1985; Dougherty, 1983; Lazare et al., 1987). 

Defining characteristics not tested 

Some defining characteristics tested in other research were not 

tested in this study because they were inappropriate for the 

immediate post-operative population. These included palpitations, 

syncope, orthostatic pressure changes, weight gain, fatigue, and 

decreased activity tolerance. 

Discussion of Findings as they Relate to the Conceptual 

Model 

Kirk's (1986) pattern recognition themes conceptual model was 

used as the theoretical framework for this study (Figure 1, page 

23). The person, through interaction with the environment, creates 

recognizable patterns that are of interest to nursing. The nurse 

assesses these themes to identify aberrant patterns and formulate 

the nursing diagnoses. 
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In this study, the operational level of the Nursing construct was 

the nursing diagnosis, decreased cardiac output. In this study, this 

nursing diagnosis was validated in a population without known 

cardiac disease. The incidence of the nursing diagnosis, decreased 

cardiac output in this population, was 9%.

The operational levels of the Person-Environment construct 

were the defining characteristics and indicators of contributing 

factors of the aberrant pattern of decreased cardiac output. The 

indicators of the contributing factors of decreased cardiac output 

found in this study were age, anesthesia time and estimated blood 

loss, as well as the requirement of more fluid replacement, 

anesthetic agents, and vasoactive drugs.

The defining characteristics of the aberrant pattern of 

decreased cardiac output found in this study were adventitious 

breath sounds, dyspnea, orthopnea, increased respiratory rate, 

accessory muscle use, spontaneous cough, frothy sputum, skin and 

mucous membrane color changes, arrhythmias, other ECG 

abnormalities, abnormal heart sounds, abnormal cardiac enzymes, 

anxiety/restlessness, decreased level of consciousness, 

hypotension, hypertension, jugular vein distention, diminished 

peripheral pulses, cold clammy skin, edema, and oliguria.

Ms jo t. snd Mm@ir 'Defining ChsF&etieirisMGS

Fehring (1987) proposed that major and minor defining 

characteristics be identified based on a frequency greater than 75% 

and 50%, respectively, and defining characteristics that occurred



less frequently should be dropped. Using this criteria, only skin and 

mucous membrane color changes qualify as a major defining 

characteristic and adventitious breath sounds, accessory muscle 

use, abnormal heart sounds, anxiety/restlessness, and jugular vein 

distention qualify as minor characteristics. Using. Fehring's 

criteria as a standard for determining major and minor defining 

characteristics eliminates most of the defining characteristics 

that were rated by the nursing panel of experts as most important 

to the diagnostic decision (Tables 26 - 31). Many of the defining 

characteristics' frequencies found in this study were within the 

ranges of prior studies; therefore, this dilemma may be present in 

other studies as well.

A recommendation to remedy this confusion is to consider a 

direction suggested by Kim's et al, (1982), earlier work in which 

the frequencies of groups of individual defining characteristics 

were reported in aggregate. If this method were applied to data 

analysis in this study, indicators of inadequate gas exchange, 

ECG/enzyme/abnormal heart sounds, and hemodynamic pressure 

changes would be classified as major defining characteristics. 

Neurological changes and fluid shifts would be classified as minor 

defining characteristics.

Decreased cardiac output is a complex health problem. The 

defining characteristics Of decreased cardiac output arise from the 

interaction of the etiologic factors and physiologic compensatory 

mechanisms. The signs and symptoms of decreased cardiac output



will vary, depending on what contributing and compensatory factors 

are present (Bumann, et al., 1989).

Dmgn@Btw Dogm® ©f Importianc®

The members of the diagnostic panel used the defining 

characteristics that were present to make their diagnosis and 

judged them more important if they were present than if they were 

not. Blood pressure, its comparison to baseline and its deviation 

downward, including hypotension, were judged among the top five 

in overall importance to the diagnostic decision. Hemodynamic 

pressure changes and indicators of inadequate gas exchange 

dominated the ten most important defining characteristics to the 

diagnostic decision. Fluid status, neurological and ECG/enzyme 

changes were considered to be less important to the diagnostic 

decision.
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The nursing diagnosis, decreased cardiac output, occurred in 9% 

of a population without known cardiac disease. Defining 

characteristics similar to those found in prior studies were 

identified. One major defining characteristic and five minor 

defining characteristics were clinically validated. Findings of this 

study provide further support for the validity of decreased cardiac 

output as a nursing diagnosis.

Lim italtm inis

The limitations of this study were as follows:



1. Data collection occurred during only one assessment. Data 

collection over a longer time period may result in other 

defining characteristics being present.

2. Nursing experts made the diagnosis from the data 

collection tool, not from actual assessment of the subject. 

The experts expressed the difficulty of this requirement.

3. The exclusion of emergent and critically ill subjects due 

to inability to obtain informed consent. Different defining 

characteristics may be present in more critically ill 

subjects.
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IReeommeindlatminiS for Further Research

A retrospective study using chart review of the same population 

should be done to overcome the limitations of a short time frame 

and exclusion of emergent and critically ill subjects. Other 

studies, both prospective and retrospective, to validate defining 

characteristics of decreased cardiac Output of populations without 

cardiac disease, would serve to test the generalizability of 

findings of this and other prior studies. The Use of settings that 

routinely document the nursing diagnoses of subjects is 

recommended to avoid the difficulty of diagnosis from data 

summarized on data collection tools.

The nursing diagnosis, decreased cardiac output, is present in 

many different settings. It may be present in individuals at many 

levels on the continuum of health. The questions then arise: Are 

the manifestations of decreased cardiac output different at



different functional levels? Are the same manifestations present 

in different degrees at different functional levels? Are there 

different manifestations in different practice settings? Are there 

manifestations common to a variety of practice Settings? If so, 

are these manifestations identifying characteristics? Most of 

these questions must wait to be answered by further nursing 

research.

Fehring (1986) suggested that as well as clinical validity 

measures, nursing diagnoses should have correlational etiologic 

testing as well. Etiologic factors still need to be investigated for 

the nursing diagnosis, decreased cardiac output. Nursing 

interventions associated with the nursing diagnosis, decreased 

cardiac output, and their effect on outcome standards need to be 

examined.
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The need for validation through systematic study of nursing 

diagnoses was identified by Kim (1986), at the Sixth Conference on 

the Classification of Nursing Diagnoses. The present study 

identified the defining characteristics of the nursing diagnosis, 

decreased cardiac output, in a patient population not studied 

previously. Results provided support for findings of prior research 

(Kim, et al, 1982; Wessel, et al., 1982; Dalton, 1985; Dougherty, 

1983; Burke, et al., 1986; Lazare et al., 1987). Findings from this 

study demonstrate that the nursing diagnosis, decreased cardiac 

output, does occur in the absence of cardiac disease.
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Summary

In this chapter, the significant findings related to the research 

questions were discussed. Conclusions, limitations of this study, 

recommendations for further nursing research, and the significance 

of this study to nursing were presented.
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APPENDIX A

P@slNOp<sraHiiw Decreased Cardiae Output Assessmemit To©!

1. Study number ' ID  number __________________:__

POSTOPERATIVE DECEASED CARDIAC OUTPUT ASSESSMENT TOOL

Demographics Complete this section preoperatively or from preoperative records.

Does this person have known cardiac disease? No ( ); Yes ( ) - I f  yes, exclude from study

(Include hypertension, peripheral vascular disease, exclude cardiac disease, coronary artery disease, ASHD)

2. Sex - Male ( ) Female ( ) 3. A g e ___________

4. Height ____________in/cm  5. Weight . _______lb/kg  6. Body Surface Area  _________

Contributing factors Complete this section using preoperative, intra-operative and post-operative records.

C l. Primary Medical Diagnosis 

C2. Secondary Medical Diagnoses

C3. Operative P ro c e d u re __________ ;_______ ____________ _______ ________ jJ_________ ___________

C4. Anesthesia t im e _________________Min. C5. Estimated blood loss ________________ cc

pre-op intra-op post-op

C6. Fluid replacement crystalloids____________ _ c c _____ ______ _̂____ _cc ____________  cc

c o l l o i d s _______ cc _____________ ___________ cc ________________ cc

C7. Pharmacologic agents used Please check when used.

pre-op intra-op post-op pre-op intra-op post-op
Halogenated volatile Muscle relaxants ( ) ( ) ( >

inhalation agents ( >  ( ) ( ) Anticholinergics ( ) ( ) ( )
Volatile ether inhalation Antiemetics ' < > . < > ( )

agents ( >  ( > ( ) Regional agents ( ) ( ) ( )
Gaseous inhalation agents ( >  < ) ( ) Reversal Agents ( ) ( ) ( )
Analgesics ( >  < ) ( ) Antiarrhythmics ( ) ( ) ( )
Barbiturates . ( >  < ) ( ) Other ( ) ( ) ( )
Hypnotics, tranquilizers.

sleepers < > ( ) < )
Vasoactive drugs administered pre-op intra-op post-op pre-op intra-op post-op

Aramine ( ) ( > < ) Levophsd ( >  ( ) ( )
Dolbutamine ( ) ( ) ( ) N ipride c ) < > ( )
Dopamine ( ) ( ) ( ) Nitroglycerin ( >  < > ( )
Ephedrine ( ) ( ) ( ) Phenylephrine < > < > . ( )
Epinephrine ( ) ( ) ( ) Other
Isuprel ( ) ( ) ( )

C9. Mechanical ventilation required? No ( ) Yes ( ) Type
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Defining Characteristics - Complete this section, indicating presence, absence or not applicable for

ECG/enzvme changes
D13. Heart rate " _____/min.
D14. Rhythm strip abnormalities

D12. Baseline HR

Neurological changes

each characteristic Present Not Present N/A

Indicators of inadeouate gas exchange Dl. RR
D2. Adventitious breath sounds (rales, rhonchi, wheezes, rubs)..... .....< > < > ( )
D3. Dyspnea............ ..................... ............................ . .....( > < > ( )
D4. Orthopnea...................... .......................i............ .....< > < > ( )
D5. Increased resp rate (>16 breaths/min.)......... .....< > (> ( )
D6. Decreased resp rate (<10 breaths/min.)............... .....(> < > ( )
D7. Abnormal resp pattern (Kussmall, Cheyne-Stokes, Biots).............< > < > ( )
D8. Accessory muscle use (abdominal, thoracic, intercostal, neck)... .....< > < ) ( )
D9. Spontaneous cough................................................ .....< > < ) ( )
D10. Frothy sputum....................................................... .....( > < > ( )
D ll. Skin & mucous membrane color changes (pale/ cyanotic/mottled)...( ) < > ( )

.....< ) < ) ( )

.....( ) ( ) < )

.....( ) ( ) ( )
) ( ) ( )

..... ( ) ( ) ( )

.....( ) ( ) ( )
D21. Level of consciousness - non-responsive ( ) awakens only to vigorous stimuli ( ) awakens easily( )
Ischemic pain
D22. Angina (verbal report)..... 
Hemodynamic pressure changes

..................... ( ) ( )
D23. Baseline BP

D24. Blood pressure (sys/dias/mean)__________ cuff ( ) line ( )Mean = [sys + (dias x2)] +3.
D25. Hypotension.............................. ........... ..........................................( ) ( )

(sys BP <100 mmHg or 30% below baseline BP preopera lively)
D26. Hypertension...... ............ .......... ............................ ........................( ) ( )

(dias >90 or sys £140 if age <50 years, >160 if age >50 years)
D27. Pulmonary artery pressure (sys/dias/wedge)______ ____________________
D28. CVP
D29. Cardiac output ______ . ___________ L/min.
D30. Cardiac i n d e x ________________________
D31. Changes in PAP (15>sys<25, 8>dias<15, or 5<wedge>12)..............( ) ( )
D32. Jugular vein distention .................................   ( ) ( )

(> 3 cm above the sternal angle, measured at 20-25° elevation)
D33. Diminished peripheral pulses (weak, fleeting or absent)..............( ) ( )
D34. Cold clammy skin............... ........... ..................... :........................ ..( ) ( )

( )

( ) 

( )

( ) 
( )

( ) 
( )

Fluid status
D35. Edema (pitting or non-pitting)................................................ .......( ) ( ) ( )
D36. Urine output Foley present________cc /hn  No foley_________ cc/voided; Has not voided ( )
D37. Oliguria (<, 20 cc/ hr)................................................. ....... ............ .( ) ( ) ( )



123

APPENDIX B

Peirmossooin) to us© D©ug6n©irt¥,s ©sirdia© ©utoui ass©ssm©ir

u m v k r s i t v  o f  w a s i i i n u t o n
SKAT I I.K, WASH INC I (

November 16, 1988

Nancy Morton ,
P.0. Box 5871 
Tuscon, Arizona 85703

Dear Ms. Morton:

Nancy Morton has permission to use my cardiac output assessment tool 
in her research. In heturn, she agrees to no t i fy  me o f  the results of the 
study. .

Cyhtnia M. "'Dougherty RM , 
Doctoral Candidate 
School o f  Nursing SC-73 
Univers i ty  of Washington 
Seatt le ,  WA 93195

PhC.
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APPENDIX C 

Dougherty's Cardiac Output Assessment Tool 
Cardiac Output Assessment Tool 

Study number _____ _ 

ID number ------

Time/Date------

General appearance and medical history: 

t. Etiology: 
rheumatic !ever 
heart murmur 
~ocardial infarction 
pericarditis 
pulmonary embolus 
phlebit~ 

stroke 
valvular disease 
arrhythmill 
cardio1111opathy 
tluid onrload. 
major trauma 
hypertension 
respiratory disorder 
otb.er 

Yes No 
( ) ( ) 
( ) ( ) 
( ) ( ) 
( ) ( ) 

( ) ( ) 
( ) (. ) 

( ) ( ) 
( ) ( ) 
( ) ( ) 
( ) ( ) 
( ) ( ) 

( ) ( ) 
( ) ( ) 

( ) ( ) 
( ) ( ) 

total etiology ------

Age ____ _ 

Sex ____ _ 

2. Subjective symptoms: 
cbest pain 

shortness o! breath 
!atlgue 
palpations 
anorexia 
nausea 
anxiet7 
cough 
syncope 
orthopnea 
PND 
edema 
weigl:lt gain 
wheezing 
other 

Yes No 
( ) ( ) 

( ) ( ) 
( ) ( ) 

( ) ( ) 

( ) ( ) 
( ) ( ) 

( ) ( ) 
( ) ( ) 
( ) ( ) 

( ) ( ) 
( ) ( ) 

( ) ( ) 

( ) ( ) 
( ) ( ) 

( ) ( ) 

Total symptoms -------

Ier N•normal !•abnormal N/A•not applicable R A N/A 

'· Temperature ° C oral, 

4. Heart rate min. 

s. Respirations min. 

6. Heart rh1ttlll 
N•sinus r117thm 60-80/minute •see 

7. Arterial pressure cu.!! 
systolic mmHg. 
diastolic mmHg. 
mean mmHg. 

rectal, core N•:n.,c 
N• 60-80/min. 

R• 12·16/llin. 

also Em 

arterial line 
N• 90-140 mmHg. 

N• 60-90 mmHg. 
N• 70-90 mmHg. 

( ) ( ) ( ) 

()()() 

()()() 

()()() 

( ) ( ) ( ) 
()()() 

{)()() 
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8 . Pulmonary artery pressures N A N/A
s y s t o l ic mmffg , N« 20-30 mmHg. ( ) ( ) ( )
d ia s to l ic mmHg. N* 5-16 mmHg. ( ) ( ) ( )
mean tnmHg. N* 10-15 mmHg. ( ) ( ) ( )
wedge mmHg , N- 4-12 mmHg. ( ) ( ) ( )
cardiac output L /oin . N« 4-8 L/minute ( ) ( ) ( )

9* Skid co lor N- pink ( ) ( ) ( )
A -  p a le , cy a n o tic , m ottled, gray

10. Skin temperature N* warm/dry ( ) ( ) ( )
A- h o t, c o ld , d iap h oretic , c o o l, clammy

11# Neck vein  d is ten sio n  ( JVD) external jugular cm ( ) ( ) ( )
from angle o f Louis at 4 5 0 e lev a tio n N« <1-2 cm (below)

12. Heart sounds ( above)
5 1 _____________ s p l i t ______________  N- S ,*  S2 apex ( ) ( ) ( )
52 _____________ s p l i t ______________  N- S1 < S2 base
A* S i ,  S^t f r ic t io n  rub, murmur, heaves, t h r i l l s ,  l i f t s  
Describe

13. Peripheral pulses  
caro tid

0-abseat
R

+1-abnormal 42-normal 
L

brachial R L

ra d ia l R L

femoral R L

d o r sa lis  pedis R L

p o ster io r  t ib i a l R L

! . ( ) ( ) ( )

rlH  H  H
R( ) ( ) ( )



14. Edema 
O•absent +1•sl1gbt indentation +2•indentation readily 
noticeable, disappears 10-15 seconds +3•deep indentation 
disappears 1·2 minutes +4•deep indentation present at 5 
minutes. (Grade by pressure !or 5 seconds) 
!~i~ ~0 

hand------

sacral -----

ankle ------

pretibial ----
15. Urine output _______ ector N•average 30 cc/hr 
16. Emesis _________ _ N•none 

17. Reapir:ltory pattern ll•inspiration•n:piration 
A•lusemall(hyperTentllation), Cheyne-Stokes, Biota 
(shallow with apnea), labored, shallow, ventilator control Describe ______________________________________________ __ 

126 

R .A N/ A 

()()() 

()(.)() 

()()() 

( ) ( ) ( ) 

()()() 

( ) ( ) ( ) 

()()() 

( ) ( ) ( ) 

18. Accessory muscles to breathe yes no 
A-abdominal, tlloraelc, intercostil, neck __ _...; 

N•none ( ) ( ) ( ) 

19. Breatb sounda R• clear Tesicular anterior & posterior ~~ ~ ~ ~ ~ ~ A.-rales, rhonchi, wheezes, rubs 
R L 

20. SputUII yes DO color N•non'e ()()() 

21. Ascites 188 no Abd. girth N•none ()()() 

22. Neurological N•oriented to time, place, and person ( ) ( ) ( ) 
.l•anxious, restless, confused, slurred speech 

below I! abnormal, see Glasgow Coma Scale 
~otal Glasgow Score (3·15) N•15 (}()() 

Pup lis R size reaction 

L size reaction 

TO VERUt. 
6 CO~MANO OSE\'1 

BEST VERBAL RESPONSI TO PAINFUl STIMUlUS 
&1 .... 04 6 ·iiUT MOTOR RUPON$! 

en4CCM•.,_ I 0 __ .. 

4 ' La•U•"''wo 5 .... c--
....... ,, . ..,. ........ 3 ,,, ...... wru...- 4 

........... - .. 1-.. -- 2 #ItaiM • Abnot,.,.. 3 IO_,Ia,. ll .. ictltyl 

Hell•- 1 
..... !"114ft 

2 lo-tb<tlt lllf!dltyf ..... _ 
Ol'tN EVES 

'""'-"' 4 

TeVor1ooiC:o"'-"" 3 
r., .... 2 
Hell--

:l l l l l l 
PUPilS R11cth_. 

• 
• 2 

• 3 

• • 

Non Ructl•• 
OoMdC 

•• •· • -· 
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2 3 . S ig n i f i c a n t  Lab D ata

EKS N= s in u s  rhythm , P R .1 2 -.2 0  Q RS.06-.T0 Q T .36 -.44 , . ( )
no e c to p ic  b e a t s ,  ST o r  T wave ch an g es , no Q waves, 
r a t e  6 0 -8 - /m ln u te , w ith  -<• P & T w aves.
D e sc rib e ;

Enzymes CPK lf= 40-200 IU/L
LlDH • 100-225 IU/L
AST N= 7 .5 -4 0  IU/L
CPK-i'13 . N= < 2%
LBH loos 1 2  3 4 5

ABC H=pH 7=35=7.45, pC02 35=45mo, p02 70-100mm, 
HC03 22-26mm=
PH PC02 PO? ______ HC05„________

E je c t io n  F ra c t io n N=60%

E le c t r o ly te s  Ha mEq/L N=136-142mEq/&
E mEq/L H=3.5 -5  mEq/L

Cl ' mEq/L N=95=103mEq/L

SUIT ' . .mg/dl 11= 8»18m g/dl

C re a tin in e o g /d l  H=- .6 - 1 ,2m g/dl

Hemoglobin Ga/lOOee H°13=5=18c^ 12=16 ^

H em atocrit - 1T=>40-54?S d” 38—47% $

C hest f i lm  tl= norm al h e a r t  s i z e ,  c le a r  lung f i e l d s ,  
no p le u r a l  e f f u s io n ,  c o n g e s tio n , or i n t e r s t i t u a l  edema. 
D esc rib e ;

( )

C )
( ) 
( ) 
( )

(

(

(
(

(

T o ta l  Abnormal s ig n s T o ta l  s ig n s  & symptoms

Copyright @ 1993 by C. Dougherty

A II/A 
( ) ( )

( ) ( )

( ) ( )

( ) . ( )  
( ) ( ) 
( ) ( )

" ( ) ( )  

( ) ( ) 

( ) ( ) 

( ) ( ) 

' ( ) ( )
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APPENDIX D

Operational .Definitions.

D®m©gp&phie§

Age - in years, as reported on medical record.

Height - as reported on medical record.

Weight - as reported on medical record.

Body Surface Area - calculated from DuBois body surface chart 

(Hudak, Gallo & Benz, 1990).

CpsMribiiitiiPig f§i©2©PB

Primary Medical Diagnosis - as reported on medical record.

Secondary Medical Diagnoses - as reported on medical record.

Operative Procedure - as reported on perioperative record.

Anesthesia time - in minutes, as reported on perioperative record.

Estimated blood loss - in milliliters, as reported on perioperative 

record.

Fluid replacement - in milliliters, Crystalloids or colloids, during 

the pre-operative, intra-operative, & post-operative periods (up 

to the time of data collection), as reported in the medical 

record.

Pharmacologic agents used - during the pre-operative, intra

operative, & post-operative periods (up to the time of data 

collection), as reported in the medical record or assessed by 

investigator.

Vasoactive drugs administered - during the pre-operative, intra- 

operative, & post-operative periods (up to the time of data
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collection), as reported in the medical record or assessed by 

investigator.

Mechanical ventilation required - presence or absence, as reported 

on medical record or assessed by investigator, and type e.g.

Vent, SIMV 14, Fiog 40%, Peep 5, TV 800.

o f m®dl®quat® gas axchang®.

Respiratory rate (RR)- number of respirations per minute, as 

reported on medical record 20 min. after PACU admission.

Adventitious breath sounds - any auscultated breath sounds 

besides clear; as reported on medical record during PACU stay, 

or assessed by investigator.

Dyspnea - difficulty breathing or shortness of breath; as reported 

on medical record during PACU stay, or assessed by investigator.

Orthopnea - difficulty breathing that is alleviated by elevating by 

elevating the head and chest; as reported on medical record 

during PACU stay, or assessed by investigator.

Increased respiratory rate. - greater than 16 breaths/min, as 

reported on medical record 20 min. after PACU admission 

(Bates, 1987).

Decreased respiratory rate - less than 10 breaths/min., as reported 

on medical record 20 min. after PACU admission (Frost, 1990).

Abnormal resp pattern - any abnormal respiratory pattern, e.g. 

Kussmall, Cheyne - Stokes, Biots, as reported on medical record 

during PACU stay or assessed by investigator.



Accessory muscle use - as reported on medical record during PACU 

stay or assessed by investigator.

Spontaneous cough - as reported on medical record during PACU 

stay or assessed by investigator.

Frothy sputum - as reported on medical record during PACU stay or 

assessed by investigator.

Skin & mucous membrane color changes - pale, cyanotic, mottled, 

grey: as reported on medical record during PACU stay or 

assessed by investigator.

EG'G/enzymo changes.

Baseline heart rate - as reported on medical record in the pre- 

operative holding area.

Heart rate - as reported on medical record 20 min. after PACU 

admission or assessed by investigator.

ECG abnormalities V as assessed by investigator from rhythm strip.

Arrhythmias.- any rhythm besides regular sinus rhythm as 

assessed by investigator from rhythm strip.

ECG changes - any abnormalities besides arrhythmias, e.g. S-T 

segment changes as assessed by investigator from rhythm strip.

Abnormal heart sounds - gallop, rub, murmur; as reported on 

medical record during PACU stay or assessed by investigator.

Abnormal cardiac enzymes - elevation of cardiac isoenzymes above 

normal limits, from results of cardiac enzymes drawn during 

perioperative period or during PACU stay, as reported on medical 

record.

130
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M®isr@i©giGSl changes.

Dizziness - by verbal report, with eyes closed, as reported on 

medical record during PACU stay or assessed by investigator. 

Anxiety/restlessness - as reported on medical record during PACU 

stay or assessed by investigator.

Level of consciousness - non-responsive, awakens only to vigorous 

stimuli, or awakens easily to verbal stimuli and is capable of 

calling for help (Frost, 1990).

Ischemic pain.

Angina - by verbal report, as reported on medical record during 

PACU stay or assessed by investigator.

Hemcdyn'amic pressure changes.

Baseline blood pressure - as reported on medical record in the pre

operative holding area.

Blood pressure - systolic, diastolic, and mean arterial blood,
pressure as reported on medical record 20 min. after PACU 

admission; if mean unavailable from arterial line, calculated by 

the equation; Mean = [systolic + (diastolic x 2)] +3 (Hudak, Gallo 

& Benz,1990).

Pulmonary artery pressure - systolic, diastolic, and wedge 

pulmonary arterial pressure as reported on medical record 20 

min. after PACU admission or assessed by investigator, if 

available.



CVP - central venous pressure as reported on medical record 20 

min. after PACU admission or assessed by investigator, if 

available.

Cardiac output and cardiac index - as reported on medical record 

during PACU stay or assessed by investigator, if available.

Changes in PAP - 15<systolic>25, 8<diastolic>15, or 5<wedge>12 

(Johanson, Wells, Dungca & Hoffmeister, 1988).

Hypotension - systolic blood pressure less than 100 mmHg 

(Eltringham, Durkin, Andrewes, & Casey, 1989; Prys-Roberts, 

1990) or 30% below baseline BP preoperatively (Drain & 

Christoph, 1987)

Hypertension - diastolic >90 or systolic >140 if age <50 years,

>160 if age >50 years (Johanson, Wells, Dungca & Hoffmeister, 

1988).

Jugular vein distention - > 3 cm above the sternal angle, measured 

at 20 -25° elevation (Bates, 1987).

Diminished (or absent) peripheral pulses - as reported on medical 

record during PACU stay or assessed by investigator, first hour 

of PACU stay.

Fiiusdl sMf?

Edema - as reported on medical record during PACU stay or 

assessed by investigator.

Urine output - as reported on medical record or assessed by 

investigator.

132
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Oliguria - less than 20 cc/ hr of urine output, as reported on 

medical record or assessed by investigator (Fraulini, 1987).

Cold clammy skin - as reported on medical record during PACU stay 

or assessed by investigator.



'APPENDIX E

Cooitenit V a lida tion  Tool

The purpose of this questionnaire is to assess content validity of the Post - Operative 
Decreased Cardiac Output Assessment Tool. Please rate the contributing factors and 
defining characteristics items as to their relevance to the nursing diagnosis, decreased 
cardiac output, in the post-anesthesia care unit setting.

Contributing factors To what degree do the following contributing factors support or maintain 
the nursing diagnosis, decreased cardiac output, in the Post Anesthesia Care setting? 
Please rate each contributing factor on a scale from 1 (Not at all contributive) to 5 (Very 
contributive) by circling your choice.

1 = Not at all contributive to the diagnosis.
2 = Very little contributive of the diagnosis.
3 = Somewhat contributive of the diagnosis.
4 = Considerably contributive of the diagnosis.
5 = Very contributive of the diagnosis.

Circle your choice from 1 (Not at all contributive) to 5 (Very contributive).

C l. Primary Diagnosis 1 2  3

C2. Secondary Diagnoses 1 2  3

C3. Operative Procedure 1 2  3

C4. Anesthesia time 1 2 3

C5. Estimated blood loss 1 2 3

C6. Fluid replacement 1 2  3

C7. Pharmacologic agents used

Halogenated volatile 
inhalation agents 1 2  3

Volatile ether inhalation 
agents 1 2  3

Gaseous inhalation agents 1 2  3

Analgesics 1 2  3

Barbiturates 1 2  3

Hypnotics, tranquilizers.
sleepers 1 2  3

Muscle relaxants 1 2 3

Anticholinergics 1 2  3

Antiemetics 1 2  3

Regional agents 1 2  3

4 5 

4 5 

4 5 

4 5 

4 5

4 5 C8.

4 5

4 5 

4 5 

4 5 

4 5

4 5 

4 5

4 5 C9. 

4 5 

4 5

Reversal Agents 1 2 3 4 5

Antibiotics 1 2 3 4 5

Antiafrhythmics 1 2 3 4 5

Bronchodilators 1 2 3 4 5

Other 1 2 3 4 5

Vasoactive drugs administered

Aramine 1 2 3 4 5

Dolbutamine 1 2 3 4 5

Dopamine 1 2 3 4 5

Epinephrine 1 2 3 4 5

Isuprel 1 2 3 4 5

Levophed 1 2 3 4 5

Nipride 1 2 3 4 5

Nitroglycerin 1 2 3' 4 5

Phenylephrine 1 2 3 4 5

Other 1 2 3 4 5

Mechanical ventilation
required 1 2 3 4 5



Defining Characteristics How characteristic is each of these defining characteristics of the 
nursing diagnosis, decreased cardiac output, in the Post Anesthesia Care setting?
Please rate each defining characteristic on a scale from 1 (Not at all characteristic) to 5 
(Very characteristic) by circling your choice.

1 = Not at all characteristic to the diagnosis.
2 = Very little characteristic of the diagnosis.
3 = Somewhat characteristic of the diagnosis.
4 = Considerably characteristic of the diagnosis.
5 = Very characteristic of the diagnosis.
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Circle your choice from 1 (Not at all characteristic) to 5 (Very characteristic).

Indicators of inadeauate eas exchange D20. Anxiety/restlessness 1 2 3 4 5

D l. Resp Rate 1 2 3 4 5 D21. Level of consciousness 1 2 3 4 5

D2. Adventitious breath sounds 1 2 3 4 5 Ischemic pain

D3. Dyspnea 1 2 3 4 5 D22. Angina 1 2 3 4 5

D4. Orthopnea 1 2 3 4 5 Hemodvnamic pressure changes

D5. Increased resp rate 1 2 3 4 5 D23. Baseline BP 1 2 3 4 5

D6. Decreased resp rate 1 2 3 4 5 D24. Blood pressure 1 2 3 4 5

D7. Abnormal resp pattern 1 2 3 4 5 D25. Pulmonary artery pressure 1 2 3 4 5

D8. Accessory muscle use 1 2 3 4 5 D26. CVP 1 2 3 4 5

D9. Spontaneous cough 1 2 3 4 5 D27. Cardiac output 1 2 3 4 5

DIO. Frothy sputum 1 2 3 4 5 D28. Cardiac index 1 2 3 4 5

D ll .  Skin & mucous membrane D29. Changes in PAP 1 2 3 4 5
color changes 1 2 3 4  ̂ D30. Hypotension 1 2 3 4 5

ECG/enzvme changes D31. Hypertension 1 2 3 4 5
D12. Baseline HR 1 2 3 4 5 D32. Jugular vein distention 1 2 3 4 5
D13. Heart rate 1 2 3 4 5

D33. Diminished peripheral
D14. ECG abnormalities 1 2 3 4 5 pulses 1 2 3 4 5

D15. Arrhythmias 1 2 3 4 5 Fluid shift

D16. Other ECG abnormalities 1 2 3 4 5 D34. Edema 1 2 3 4 5

D17. Abnormal heart sounds 1 2 3 4 5 Other

D18. Abnl cardiac enzymes 1 2 3 4 5 D35. Urine output 1 2 3 4 5

Neurological changes D36. Oliguria 1 2 3 4 5

D19. Dizziness 1 2 3 4 5 D37. Cold clammy skin 1 2 3 4 5

You may write any comments you have about the Post - Operative Decreased Cardiac 
Output Assessment Tool in general or about specific items below.
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APPENDIX F

Expert# __________  Study num ber__________

DIAGNOSTIC AND DEGREE OF IMPORTANCE TOOL

Diagnostic decision Does this individual have the nursing diagnosis, decreased cardiac output?
N O  ( ) Do not complete rest of questionnaire. YES ( ) Complete rest of questionnaire.

Degree of Importance To what degree of importance did each defining characteristic have in your diagnostic decision for this 
individual? Please rate each defining characteristic on a scale from 1 (Not at all important) to 5 (Very important) by 
circling your choice. You may write comments in the blank to the right to explain your reasoning.

1 = Not at all important in making the diagnosis.
2 = Very little important in making the diagnosis.
3 = Somewhat important in making the diagnosis.
4 = Considerably important in making the diagnosis.
5 = Very important in making the diagnosis.

Indicators of inadequate gas exchange Circle your choice from 1 (Not at all important) to 5 (Very important).

D l. Resp Rate 1 2 3 4 5 __________________ ______________ ___________________________ ______

D2. Adventitious breath sounds 1 2 3 4 5 _____ ____________________________________ _____________ ___________

D3. Dyspnea 1 2 3 4 5 _________:______ ________________ __________________ ____ :___________

D4. Orthopnea 1 2 3 4 5 ______________________ _____ ______________________________ _____ _

D5. Increased resp rate 1 2 3 4 5 _____________ ________________ __________________________._____ _____

D6. Decreased resp rate 1 2 3 4 5 __________ _______________________________________________________ _

D7. Abnormal resp pattern 1 2 3 4 5 _______ _______________:___________________ ___ ____________________

D8. Accessory muscle use 1 2 3 4 5 ________________ _____________________________ ___________________

D9. Spontaneous cough 1 2 3 4 5 ______________.___________ _____ _______ _________________________ __

DIO. Frothy sputum 1 2 3 4 5 ___________________ ____________ ___________________________________

D l l .  Skin &  mucous membrane
color changes 1 2 3 4 5 ______________________ _____________ ___ ______________________ _____

ECG/enzyme changes

D12 Baseline HR 1 2 3 4 5 ____________ _____ ___________________________________________ _

D13. Heart rate 1 2 3 4 5 _________________________ _____ ________________ ________ ________

D14. Rhythm abnormalities 1 2 3 4 5 ______________________________________________________ ____________

D15. Arrhythmias 1 2 3 4 5 _______________________________ .__________ J______________________

D16. Other ECG abnormalities 1 2 3 4 5 ______________________ ___________________________ ________________

D17. Abnormal heart sounds 1 2 3 4 5 ______________ ________________________________ _________________

D18. Abnl cardiac enzymes . 1 2 3 4 5 _________________________ ___________________ ;_________ ___________
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Neurological changes 

D19. Dizziness 1

D20. Anxiety/restlessness 1

D21. Level of consciousness 1

Ischemic pain

D22. Angina 1

Hemodynamic pressure changes

D23. Baseline BP 1

D24. Blood pressure 1

D25. Hypotension 1

D26. Hypertension 1

D27. Pulmonary artery pressure 1

D28. CVP 1

D29. Cardiac output 1

D30. Cardiac index 1

D31. Changes in PAP 1

D32. Jugular vein distention 1

D33. Diminished peripheral
pulses 1

D34. Cold clammy skin 1

Fluid status

D35. Edema 1

D36. Urine output 1

D37. Oliguria 1

2 3 4 5 

2 3 4 5 

2 3 4 5

2 3 4 5

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5

2 3 4 5 

2 3 4 5

2 3 4 5 

2 3 4 5 

2 3 4 5
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Centeno ¥alidoly Seoros for individual Items of the Post-

APPENDIX G.

Contributing Factors

C l. Primary Diagnosis 0.58 Dopamine 0.75

C2. Secondary Diagnoses 0.42 Epinephrine 0.83

C3. Operative Procedure 0.83 Isuprel 0.83

C4. Anesthesia time 0.67 Levophed 0.75

C5. Estimated blood loss 1.00 Nipride 0.75

C6. Fluid replacement 0.83 Nitroglycerin 0.92

C7. Pharmacologic agents used Phenylephrine 0.92

Halogenated volatile Other 0.38
inhalation agents 0.75 C9. Mechanical ventilation

Volatile ether inhalation required 0.50
agents 0.67

Gaseous inhalation agents 0.58

Analgesics 0.50

Barbiturates 0.42 -

Hypnotics, tranquilizers.
sleepers 0.33

Muscle relaxants 0.42

Anticholinergics 0.50

Antiemetics 0.25

Regional agents 0.25 .

Reversal Agents 0.33

Antibiotics 0.08

Antiarrhythmics 0.67

Bronchodilators 0.42

Other 0.25

C8. Vasoactive drugs administered 

Aramine 0.75

Dolbutamine 1.00



CONTENT VALIDITY SCORES (Continued)
Pefm m g Characteristics

Indicators of inadequate gas exchange D26. CVP 1.00

D l. Resp Rate 0.92 D27. Cardiac output 1.00

D2. Adventitious breath sounds 0.83 D28. Cardiac index 0.83

D3. Dyspnea 1.00 D29. Changes in PAP 0.83

D4. Orthopnea , 0.83 D30. Hypotension 1.00

D5. Increased resp rate 0.75

D6. Decreased resp rate 0.50

D7. Abnormal resp pattern 0.67

D8. Accessory muscle use 0.92

D9. Spontaneous cough 0.25

D10. Frothy sputum . 0.83

D ll .  Skin & mucous membrane
color changes 0.83

ECG/enzyme changes

D12. Baseline HR 0.75

D13. Heart rate 0.92

D14. ECG abnormalities 0.75

D15. Arrhythmias 0.75

D16. Other ECG abnormalities 0.58

D17. Abnormal heart sounds 0.75

D18. Abnl cardiac enzymes 0.83

Neurological changes

D19. Dizziness 0.75

D20. Anxiety/restlessness 0.67

D21. Level of consciousness 0.58

Ischemic pain

D22. Angina 0.75

Hemodynamic pressure changes 

D23. Baseline BP 0.75

D24. Blood pressure 1.00

D25. Pulmonary artery pressure 0.75

D31. Hypertension 0.33

D32. Jugular vein distention 0.58

D33. Diminished peripheral 
pulses 0.67

Fluid shift

D34. Edema 0.67

Other

D35. Urine output 0.75

D36. Oliguria 0.83

D37. Cold clammy skin 0-67
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APPENDIX H

Churaetefisties. m  Rated by Diagnoistie Panel Member m

Overall If present
Mean SD Mean $D

Indicators of inadequate gas exchange
Respiratory rate 0.29 0.29 N/A
Adventitious breath sounds 0.25 0.20 0.25 0.20
Dyspnea 0.63 0.18 0.63 0.18
Orthopnea 0.63 0.18 0.63 0.18
Increased respiratory rate 0.75 0.00 0.75 0.00
Decreased respiratory rate a b
Abnormal respiratory pattern a b
Accessory muscle use 0.38 0.32 0.38 0.32
Spontaneous cough 0.25 0.00 0.25 0.00
Frothy sputum a a

Skin & mucous membrane
color chances 0.60 0.14 0.60 0,14

ECG/enzyme changes ..

Baseline heart rate 0.67 0.13 N/A
Heart rate 0.88 0.21 N/A
Rhythm abnormalities 0.38 0.18 N/A
Arrhythmias 0.38 0.18 0.25 0.00
Other EGG abnormalities a a

Abnormal heart sounds 0.50 0.00 0.50 0.00
Abnormal cardiac enzvmes a a

Neurological changes
Dizziness a b
Anxiety/restlessness 0.67 0.14 0.67 0.14
Level of consciousness & N/A

Ischemic pain
Anaina & k

a No ratings were done by this panel member of this item.
b Defining characteristic not present in the subject population with

decreased cardiac output.



141
Oiagmioatto Degre® of Importane® of Defining
Chairaeterosties as Rated by Diagnostie Panel Membeir #1

Overall If present
Mean SD Mean SD

Hemodynamic pressure changes
Baseline blood pressure 0.70 0.11 N/A
Blood pressure 0.90 0.14 N/A
Hypotension 1.00 0.00 1.00 0.00
Hypertension a a

Pulmonary artery pressure a b

CVP a b

Cardiac output a b

Cardiac index a b

Changes in PAP a b

Jugular vein distention 0.88 0.14 0.88 0.14
Diminished peripheral pulses 1.00 0.00 1.00 0.00
Cold clammy skin 1.00 0.00 1.00 0.00

Fluid status
Edema 0.50 0.00 0.50 0.00
Urine output 0.45 0.21 N/A
Oliouria a a

a No ratings were done by this panel member of this item.
b Defining characteristic not present in the subject population with

decreased cardiac output.
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Overall If present

Diagn@st.ie Degree of importance of Defining
Characteristics, as Rated by Diagnostic Panel Member #2

Mean SD Mean SD
Indicators of inadequate gas exchange 

Respiratory rate 0.46. 0.46 N/A
Adventitious breath sounds 0.46 0.51 0.88 0.18
Dyspnea 0.33 0.52 0.67 0.58
Orthopnea 0.17 0.41 1.00 0.00
Increased respiratory rate 0.42 0.49 0.83 0.29
Decreased respiratory rate 0.00 0.00 b
Abnormal respiratory pattern 0.00 0.00 b
Accessory muscle use 0.25 0.39 0.50 0.43
Spontaneous cough 0.00 0.00 a

Frothy sputum 0.17 0.41 1.00 0.00
Skin & mucous membrane 

color chanaes 0.21 0.40 0.21 .. 0.40
ECG/enzyme changes 

Baseline heart rate 0.83 0.26 N/A
Heart rate 0:67 0.41 N/A
Rhythm abnormalities 0.25 0.39 N/A
Arrhythmias 0.25 0.39 0.75 0.00
Other EGG abnormalities 0.13 0.31 0.75 0.00
Abnormal heart sounds 0.17 0.30 0.25 0.35
Abnormal cardiac enzvmes 0.00 0.00 0.00 0,0.0

Neurological changes 
Dizziness 0.00 0.00 b
Anxiety/restlessness 0.21 0.40 0.42 0.52
Level of consciousness 0.00 0.00 N/A

Ischemic pain 
An a i n a 0.00 0.00 h

a No ratings were done by this panel member of this item.
b Defining characteristic not present in the subject population with

decreased cardiac output.

mailto:Diagn@st.ie
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Diagnostie Degree of Importance of Defining 
Charaetieristiea as Rated by Diagnostic Panel Member #2 
(co n tin ued)

Overall If present
Mean SD Mean SD

Hemodynamic pressure changes
Baseline blood pressure 1.000 0.00 N/A
Blood pressure 0.792 0.33 N/A
Hypotension 0.500 0.55 1.00 0.00
Hypertension 0.177 0.41 0.50 0.71
Pulmonary artery pressure 0.000 0.00 b
CVP 0.000 0.00 b
Cardiac output 0.000 0.00 b
Cardiac index 0.00 0.00 b
Changes in PAP 0.00 0.00 b
Jugular vein distention 0.50 0.55 1.00 0.00
Diminished peripheral pulses 0.33 0.52 1.00 0.00
Cold clammv skin 0.17 0.41 1.00 0.00

Fluid status
Edema 0.25 0.42 0.75 0.35
Urine output 0.13 0.31 N/A
Oliauria .. 0.13 0.31 0.75 0.00

b Defining characteristic not present in the subject population with
decreased cardiac output.
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OS®gmi©s$i© Degree of Importance-' of -Defining

Overall 
Mean SD

If present 
Mean SD

Indicators of inadequate gas exchange 
Respiratory rate 0.22 0.36 N/A
Adventitious breath sounds 0.38 0.40 0.75 0.00
Dyspnea 0.41 0.44 0.81 0.13
Orthopnea 0.25 0.46 1.00 0.00
Increased respiratory rate 0.28 0.36 0.56 0.32
Decreased respiratory rate 0.00 0.00 b
Abnormal respiratory pattern 0.00 0.00 b
Accessory muscle use 0.44 0.42 0.58 0.38
Spontaneous cough 0.09 0.19 0.38 0.18
Frothy sputum 0.13 0.35 1.00 0.00
Skin & mucous membrane

color chances 0.38 0.23 0.43 CLIS
ECG/enzyme changes 

Baseline heart rate 0.06 0.18 N/A
Heart rate 0.19 0.22 N/A
Rhythm abnormalities 0.25 0.46 N/A
Arrhythmias 0.25 0.46 0.50 0.58
Other EGG abnormalities 0.06 0.18 0.50 0.00
Abnormal heart sounds 0.16 0.23 0.25 0.25
Abnormal cardiac enzvmes 0.09 0.27 0.75__ 0.00

Neurological changes 
Dizziness 0.00 0.00 b
Anxiety/restlessness 0.28 0.31 0.45 0.27
Level of consciousness 0.03 0.09 • N/A

Ischemic pain
Anaina 0.00 0.00 k

b Defining characteristic not present in the subject population with
decreased cardiac output.
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Diagirmati© Degree ©f. Importance-. Defining
Characteristics as Rated by Diagnostic Panel Member #3

Overall If present
Mean SD Mean SD

Hemodynamic pressure changes
Baseline blood pressure 0.03 0.09 N /A
Blood pressure 0.56 0.42 N/A
Hypotension 0.38 0.44 0.75 0.29
Hypertension 0.06 0.18 0.25 0.35
Pulmonary artery pressure 0.00 0.00 b
CVP 0.00 0.00 b
Cardiac output 0.00 0.00 b
Cardiac index 0.00 0.00 b
Changes in PAP 0.00 0.00 b

Jugular vein distention 0.50 0.54 1.00 0.00
Diminished peripheral pulses 0.28 0.39 0.75 0.00
Cold clammy skin 0.19 0.29 0.50 0.25

Fluid status
Edema 0.31 0.46 0.83 0.29
Urine output 0.34 0.42 N/A
Oliguria 0.25 0.40 1.00 0.00

b Defining characteristic not present in the subject population with
decreased cardiac output.



APPENDIX I 

Human Subjects Approval Letters 

~ ~ University Medical Center 
1501 North Campbell A,·enue 
Tucson, Arillma BCi724 

t\;ursing Adminic;tratiPn 

April 30, 1991 

Ms. Nancy Morton, RN 
P.O. Box 5141 
Tucson, AZ 85703 

Dear Nancy: 

It is a pleasure to approve the request to conduct the 
study, "Validation of decreased cardiac output as a nursing 
diagnosis" at the University Medical Center in the Perioperative 
Services areas. Pam Gebhardt, PACU Nurse Manager, will serve as 
your contact person. 

Please let me know if you have any questions. We look 
forward to having you share your results with the nursing staff 
and administration. 

Sincerely, 

• 1. 

l' ' '. . ' I ·1 ,. 

Lauri McCanless, MS, RNC, CNS 
Nursing Administration 
University Medical Center 

LM/cg 

T•·'ll'."'r',''····r 

ARIZONA 
Hr ··q S ·r·.-_rc. (!'.'!~ 
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The U n iversity  of

College of Nursing
H ealth Sciences  C enter 85721

MEMORANDUM

TO: Nancy Morton

FROM: Leanna Crosby, D.N.Sc.,

DATE: March'29, 1991

SUBJECT: Human Subjects Review: •Validation of decreased cardiac 
output as a nursing diagnosis0

s '
Your proposal has been reviewed and recommended for approval under the exempt status. The 
forms have been sent to the University Human Subjects Committee for final approval. Dr. Denny, 
Chairman of the Human Subjects review committee will correspond with you about the status of 
your project.

LCidbr
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The U niversity of

Arizona
H ealth Sciences C enter

Nancy A. Morton, R.N.
College of Nursing
Arizona Health Sciences Center

Human Subject Committee

April 15, 1991
1690 N. Warren (Bldg. 526B) 
Tucson. Arizona 85724 
(602) 626-6721 or 626-7575

RE: HSC A 9 1 . 3 7  VALIDATION OF DECREASED CARDIAC OUTPUT AS A 
NURSING DIAGNOSIS

Dear Ms. Morton:
We received your project approval form and accompanying consent 
form and sample copy of assessment procedures for your above 
referenced project. The procedures to be followed in this study 
pose no more than minimal risk to participating subjects. 
Regulations issued .by the U.S. Department of Health and Human 
Services [45 CFR Part 46.110(b)] authorize approval of this type 
project through the expedited review procedures, with the 
conditions(s) that subjects' anonymity be maintained. Although full 
Committee review is not required, a brief summary of the project 
procedures is submitted to the Committee for their endorsement 
and/or comment, if any, after administrative approval is granted. 
This project is approved effective 15 April 1991 for a period of 
one year.
The Human Subjects Committee (Institutional Review Board) of the 
University of Arizona has a current assurance of compliance, number 
M-1233, which is on file with the Department of Health and Human 
Services and covers this activity.
Approval is granted with the understanding that no further changes 
or additions will be made either to the procedures followed or to 
the consent form(s) used (copies of which we have on file) without 
the knowledge and approval of the Human Subjects Committee and your 
College or Departmental Review Committee. Any research related 
physical or psychological harm to any subject must also be reported 
to each committee.
A university policy requires that all signed subject consent forms 
be kept in a permanent file in an area designated -for that purpose 
by the Department Head or comparable authority. This will assure 
their accessibility in the event that university officials require 
the information and the principal investigator is unavailable for 
some reason.
Sincerely yours,

William F. Denny, M.D.
Chairman
Human Subjects Committee
cc: Departmental/College Review Committee
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APPENDIX J

Sulbjj@©tt§' informed Consemif Form

SUBJECTS CONSENT FORM

Validation of Decreased Cardiac Output as a Nursing Diagnosis

I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE THAT I AM INFORMED OF THE 
NATURE OF THIS RESEARCH STUDY AND OF HOW I WILL PARTICIPATE IN IT/IF I CONSENT TO DO 
SO. SIGNING THIS FORM WILL INDICATE THAT I HAVE BEEN SO INFORMED AND THAT I GIVE MY 
CONSENT. FEDERAL REGULATIONS REQUIRE WRITTEN INFORMED CONSENT PRIOR TO 
PARTICIPATION IN THIS RESEARCH STUDY SO THAT I CAN KNOW THE NATURE AND THE RISKS 
OF MY PARTICIPATION AND CAN DECIDE TO PARTICIPATE OR NOT PARTICIPATE IN A FREE AND 
INFORMED MANNER.

PURPOSE

I am being invited to voluntarily participate in the above-titled study. The objective of this study is to 
increase what nurses know about the signs and symptoms in patients in the recovery room who may have 
decreased heart function.

SELECTION CRITERIA

I am being invited to participate because I am 18 years of age or older, scheduled for surgery, have no known 
heart disease, and will receive general or regional anesthesia. All patients who meet the study criteria will 
be enrolled in this study for 5 weeks.

STANDARD TREATMENT (S)

If I do not wish to participate in the study, my usual treatment will not be affected in any way. If I do 
voluntarily participate, I can withdraw from the study at any time.

PROCEDURE

If I agree to participate, I agree to:

1. Permit the study investigator to examine my medical records twice: before and after surgery in order to
obtain information about my health history and medications and treatments received before, during, 
and after surgery.

2. Permit the study investigator to listen to my chest, check pulses, and ask questions while I am in the
recovery room. The assessment will take about 10 minutes.

RISKS

There are no known risks to me if I participate.

BENEFITS

There are no direct benefits to me if I participate in this study.

CONFIDENTIALITY

I will be assigned a code number that will be used on all materials related to the study. My name will be 
known only to Nancy Morton, RN and Fran Bartholemeaux, RN, my assistant. At no time will my name or any 
identifying information be used in any reports of the study findings.

PARTICIPATION COSTS

There will be no cost to me for my participation in the study.
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LIABILITY

I do not give up any of my legal rights by signing this form. I can obtain further information from Nancy 
Morton, RN, Principal Investigator, at 624-9576. If I have questions concerning my rights as a research subject, I 
may call the Human subjects Committee Office at 626-6721.

AUTHORIZATION

BEFORE GIVING MY CONSENT BY SIGNING THIS FORM, THE METHODS, INCONVENIENCES, 
RISKS, AND BENEFITS HAVE BEEN EXPLAINED TO ME AND MY QUESTIONS HAVE BEEN 
ANSWERED. I UNDERSTAND THAT I MAY ASK QUESTIONS AT ANY TIME AND THAT I AM FREE TO 
WITHDRAW FROM THE PROJECT AT ANY TIME WITHOUT CAUSING BAD FEELINGS OR AFFECTING 
MY MEDICAL CARE. MY PARTICIPATION IN THIS PROJECT MAY BE ENDED BY THE INVESTIGATOR 
OR BY THE SPONSOR FOR REASONS THAT WOULD BE EXPLAINED. NEW INFORMATION 
DEVELOPED DURING THE COURSE OF THIS STUDY WHICH MAY AFFECT MY WILLINGNESS TO 
CONTINUE IN THIS RESEARCH PROJECT WILL BE GIVEN TO ME AS IT BECOMES AVAILABLE. I 
UNDERSTAND THAT THIS CONSENT FORM WILL BE FILED IN AN AREA DESIGNATED BY THE 
HUMAN SUBJECTS COMMITTEE WITH ACCESS RESTRICTED TO THE PRINCIPAL INVESTIGATOR, 
NANCY MORTON. RN . OR AUTHORIZED REPRESENTATIVE OF THE NURSING DEPARTMENT. I 
UNDERSTAND THAT I DO NOT GIVE UP ANY OF MY LEGAL RIGHTS BY SIGNING THIS FORM. A COPY 
OF THIS SIGNED CONSENT FORM WILL BE GIVEN TO ME

Subject’s Signature Date

INVESTIGATOR

I have carefully explained to the subjects the nature of the project. I hereby certify that to the best of my 
knowledge the person who is signing this consent form understands dearly the nature, demands, boiefits, and 
risks involved in his/her participation and his/her signature is legally valid. A medical problem or language 
or educational barrier has not precluded this understanding.

Signature of investigator Date

For further information, contact Nancy Morton, RN, primary investigator, at 624-9576, or the College of 
Nursing, 626-6154. x



151

REFERENCES

American Nurses' Association (1985). Human rights guidelines for 
nurses in clinical and other research. Kansas City, Missouri: 
American Nurses' Association (Document No. D-46 5M).

Bates, B. (1987). A guide to physical examination and history 
taking (4th ed). Philadelphia: Lippincott.

Berne, R. M., & Levy, M. N. (1986). Cardiovascular Physiology (5th 
ed). St. Louis: Mosby.

Bumann, R., & Speltz, M. (1989). Decreased cardiac output: A 
nursing diagnosis. Dimensions in Critical Care Nursing; g, (1): 6- 
15

Burke, L.J., Gabriel, L.M., Fischer, L.E., & Zemke, S.L. (1986). Nursing 
diagnoses, indicators, and interventions in an outpatient cardiac 
rehabilitation program. Heart and Lung: 1§, (1): 70-6

Burns, N. & Grove, S. K. (1987). The Practice of Nursing Research; 
conduct, critique, and utilization. Philadelphia: Saunders.

Carpenito, L.J. (1989). Nursing Diagnosis; Application to clinical 
practice (3rd Ed.). Philadelphia: Lippincott.

Carpenito, L.J. (1987). Nursing diagnosis in critical care: Impact 
on practice and outcomes. Heart and Lung: IB, (6 pt1): 595-600

Carrieri, V.K., Lindsey A.M., West, C.M. (1986). Pathophysiological 
phenomena in nursing: Human responses to illness. Philadelphia: 
Saunders.

Carroll-Johnson, R.M. (Ed.) (1989). Classification of nursing 
diagnoses: Proceedings of the eighth conference. Philadelphia: 
J.B. Lippincott

Cuddigan, J. & Lazure, L.L. (1989). [Results of low cardiac output 
validation study]. Unpublished data from personal 
correspondence.



152

Dailey, J.S., Maupin, J.S., & Satterly, M.C. (1986). Martha E. Rogers: 
Unitary human beings. In A. Marriner (Ed.). Nursing theorists and 
their work. St. Louis: Mosby.

Dalton, J. (1985). Descriptive study: Defining characteristics of
the nursing diagnosis cardiac output, alterations in: Decreased.
Image: The Journal of Nursing Scholarship, 1_7 (4), 113-7.

Dougherty, C.M. (1983). Defining the characteristics and 
interventions for the nursing diagnosis of decreased cardiac 
output Unpublished master's thesis, University of Iowa, Iowa 
City.

Dougherty, C.M. (1985). The nursing diagnosis of decreased cardiac 
output. Nursing Clinics of North America; 2Q, (4): 787-99

Dougherty, C.M. (1986). Decreased cardiac output: Validation of a 
nursing diagnosis. Dimensions in Critical Care Nursing;§.(3): 
183-8

Drain, C.B., Christoph, S.S. (1987). The recovery room: A critical 
care approach to post anesthesia nursing. 2nd Edition. 
Philadelphia; Saunders.

Eltringham, R., M. Durkin, & S. Andrewes (1983). Post-anesthetic 
Recovery. New York: Springer-Verlag.

Eltringham, R., M. Durkin, S. Andrewes, & W. Casey (1989). Post
anesthetic Recovery: A practical approach. New York: Springer-

Fadden, T., R.J. Fehring, & E. Kenkel-Rossi (1987). Clinical 
validation of the diagnoses of anxiety. In McLane, A.M. (Ed ), 
Classification of nursing diagnoses: Proceedings of the seventh
national conference North American Nursing Diagnosis 
Association. St. Louis: Mosby.

Fehring, R.J. (1987). Methods to validate nursing diagnosis. Heart 
& Luna. 22 (31-5).



153

Fraulini, K.E. (1987). After anesthesia: A guide for PACU, ICU, and 
medical-surgical nurses. Norwalk: Appleton & Lange.

Frost, E. A. M. (1990). Admitting, assessment and monitoring. In E. 
A. M. Frost (Ed.), Post anesthesia care unit: Current practices 
(2nd ed.) (pp. 3-8). St. Louis: Mosby.

Ganong, W.F. (1987). Review of Medical Physiology. 13th Edition. 
Norwalk: Lange.

Gordon, M. (1979) "The Concept of Nursing Diagnosis." Nursing 
Clinics of North America, 1_4 (5): 487-496.

Gordon, M. (1982). Nursing diagnosis: Process and application.
New York; McGraw-Hill.

Gordon, M. (1986) Structure of diagnostic categories. In Hurley, 
M.E. (Ed.), Classification of nursing diagnoses: Proceedings of
the sixth national conference. St. Louis: Mosby.

Gordon, M. (1987) Manual of Nursing Diagnosis: 1986-1987 New 
York, McGraw-Hill Book

Gordon, R.J., Ravin, M.B. & Daicoff, G.R. (1979). Cardiovascular 
Physiology for Anesthesiologists. Springfield: C.C. Thomas.

Guyton, A.C. (1971). Textbook of Medical Physiology. 4th Edition. 
Philadelphia: Saunders.

Guzzetta, C.E., & Dossey, B.M. (1983). Nursing diagnosis:
Framework, process and problem. Heart and Lung; 12,(3): 281-4

Halloran, E. (1980). Patterns of nursing diagnoses and drugs in 
1167 hospitalized patients. Classification of nursing diagnoses: 
Proceedings of the third and fourth national conferences. St. 
Louis: Mosby

Hazinski, M.F. (1981). Critical care of the pediatric cardiovascular
patient. N u rs in g  C lin ics  o f  N o rth  A m e r ic a ; 1 3 . (4): 671-97



154

Hubalik, K., & Kim, M.J. (1982). Nursing diagnoses associated with 
heart failure in critical care nursing. In Kim, M.J., McFarland, 
G.K., McLane, A.M. (Eds.), Classification of nursing diagnoses: 
Proceedings of the fifth national conference. St. Louis: Mosby.

Hudak, C.M., Gallo, B.M. & Benz, J.J. (1990). Critical Care Nursing; A 
wholistic approach. Philadelphia: Lippencott.

Johanson, B.C., S.J. Wells, C.U. Dungca & D. Hoffmeister (1988). 
Standards for critical care. Third Edition. St. Louis: Mosby.

Kaminsky, A., & Molitor, M. (1987). Validation study of the nursing 
diagnosis: Decreased cardiac output. In McLane, A.M. (Ed.), 
Classification of nursing diagnoses: Proceedings of the seventh
national conference North American Nursing Diagnosis 
Association. St. Louis: Mosby.

Kelly, D.J. (1989). The identification and clinical validation of the 
defining characteristics of the nursing diagnosis alteration in 
tissue perfusion: Cardiac. Unpublished master's thesis,
University of Arizona, Tucson.

Kim, M.J. (1982). Physiologic nursing diagnosis: Its role and place 
in nursing taxonomy. In Kim, M.J., McFarland, G.K., McLane, A.M. 
(Eds ), Classification of nursing diagnoses: Proceedings of the
fifth national conference. St. Louis: Mosby.

Kim, M.J. (1986). Nursing diagnosis: A Janus view. In Hurley, M.E. 
(Ed.), Classification of nursing diagnoses: Proceedings of the
sixth national conference. St. Louis: Mosby.

Kim, M.J., Amorosa, R., Gulanick, M., Moyer, K., Parsons, E.,
Scherubel, J., Stafford, M.J., Suhayda, R., Yocom, C. (1980).
Clinical validation of cardiovascular nursing diagnoses. In Kim, 
M.J., & Moritz, O.A. (Eds.). (1980). Classification of nursing 
diagnoses: Proceedings of the third and fourth national
conferences. St. Louis: Mosby.



Kim, M.J., Amorosa-Seritella, R., Gulanick, M., Moyer, K., Parsons, E., 
Scherbel, J., Stafford, M.J., Suhayda, R., and Yocom, C. (1982) 
Clinical validation of cardiovascular nursing diagnoses. In Kim, 
M.J., McFarland, G.K., McLane, A.M. (Eds.), Classification of nursing 
diagnoses: Proceedings of the fifth national conference. St.
Louis:. Mosby.

Kim, M.J., McFarland, G.K., McLane, A., M. (1987) Pocket Guide to 
Nursing Diagnoses, Second Ed. St. Louis, C.V. Mosby

Kim, M.J.,, & Moritz, D.A. (Eds.). (1980). Classification of nursing 
diagnoses: Proceedings of the third and fourth national
conferences. St. Louis: Mosby.

Kirk, L.W. (1988). The design for relevance revisited: An
elaboration of the conceptual framework for nursing diagnosis.
In M.E. Hurley. Classification of nursing diagnoses. Proceedings 
of the sixth conference. St. Louis: Mosby.

Lazure, L.L. & Cuddigan, J. (1987). Clinical validations of 
decreased cardiac output: Differentiation of defining
characteristics according to etiology. In McLane, A.M. (Ed.), 
Classification of nursing diagnoses: Proceedings of the seventh
national conference North American Nursing Diagnosis 
Association. St. Louis: Mosby.

McLane, A.M. (Ed.) (1987). Classification of nursing diagnoses: 
Proceedings Of the seventh national conference North American

155

Murdaugh, C.L. & O’Rourke, R.A. (1988). Coronary heart disease in 
women: Special considerations. Current Problems in Cardiology;

Norris, J., M. Kunes-Connell (1985). Self-esteem disturbance. 
Nursing Clinics of North America; gfl, (4): 745-55.

Prys-Roberts, C. (1998). Cardiovascular action: Too much, too 
little, or irregular. In E. A. M. Frost (Ed.), Post anesthesia care 

. unit: Current practices (2nd ed.) (pp. 33-43). St. Louis: Mosby.



156

Stein, M. (1987) The usefulness of nursing diagnoses in the 
neonatal ICU's. In MeLane, A.M. (Ed.), Classification of nursing 
diagnoses: Proceedings of the seventh national conference
North American Nursing Diagnosis Association. St. Louis: Mosby.

Traver, G.A. (1982). Respiratory nursing: The science and the art. 
New York: Wiley

Weasel, S.L., & Kim, MJ. (1982) Nursing functions related to the 
nursing diagnosis decreased cardiac output In Kim, M.J., 
McFarland, G.K., McLane, A.M. (Eds.), Classification of nursing 
diagnoses: Proceedings of the fifth national conference. St.
Louis: Mosby.


