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ABSTRACT 

The purpose of this research was to describe the relationships 

among patient characteristics, care processes, and care outcomes for 

patients in a coronary care unit (CCU). The sample consisted of 179 

CCU patients. Data collectors reviewed charts and retrieved the chart 

information needed to measure the operational variables of APACHE II 

score (Acute Physiology and Chronic Health Evaluation II), years of 

age, CCU length of stay, nurse to patient ratio, and mortality. 

Descriptive statistics were used to analyze the demographic 

data of the patient characteristics. Correlational statistics were 

used to analyze the five operational variables in the "CCU Patient 

Outcomes Model." Pearson correlations revealed significant positive 

relationships between APACHE II score and age and nurse to patient 

ratio. Point Biserial correlations revealed significant positive 

relationships between mortality and APACHE II score and nurse to 

patient ratio. Patient characteristics were related to care 

processes. Patient characteristics and care processes were related 

to patient outcomes. 

xi 



CHAPTER 1 

INTRODUCTION 

Cardiovascular disease (CVD), specifically coronary artery 

disease (CAD), is the leading cause of death in the United States. It 

has had a negative influence on the life expectancy and the quality of 

life in the United States and other industrial countries (American 

Heart Association, 1987; Pollock & Schmidt, 1986). 

During the 1970's and 1980's, the number of coronary care 

units (CCUs) increased to meet the growing technological need. Due to 

the severity of the illness, medical scientists sought new 

technologies and therapeutic approaches to cope with this serious 

situation, but not without great cost (Weinstein, Coxson, Williams et 

al., 1987). 

The results of some of this new technology have been dramatic. 

Many patients who only a few years ago would have died are now 

surviving due to the development of new mechanical assessment and 

assistance devices. However, as is often the case, these results have 

led to other physical and psychological complications (Boldt, 1983). 

These side effects have raised questions regarding the outcome for the 

patient after discharge from the CCU and/or hospital, especially with 

regard to quality of life and the cost of such medical services 

(Pollock & Schmidt, 1986). 

1 
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Since the outcome for the patient has been targeted, the 

process of care as an important determining factor is also receiving a 

great deal of attention. Such aspects as the severity of the 

patient's illness and age seem to have a significant effect on 

outcome. 

By the year 2000, the population of those above 65 years with 

cardiovascular disease will increase dramatically (Strasser, 1987). 

More people will die of heart disease (Monteiro, 1979). As a result, 

there will be a greater work burden and greater cost for coronary care 

units (CCUs). 

Without a doubt, cardiovascular disease has become a great 

medical challenge. It causes profound effects on its victims, often 

resulting in significant changes internally in the patient's other 

organic systems, and externally in lifestyle. These changes caused by 

the severity of illness need to be addressed by medical science. 

Because nursing care has changed radically since the days of 

Florence Nightingale, today's nurse has more responsibilities and 

duties and more to learn. This is particularly true if the nurse is 

caring for critically ill patients following open heart surgery in 

the ICU or CCU. Nurses in the CCU must identify the related factors 

that influence patient/outcomes and must learn how to improve the 

outcome of care (Neutze, Moller, Harris et al., 1982). 

Traditional patient classification methods have provided data 

regarding the impact of volume of patient days, severity of illness, 

and tasks/activities performed. Quantitative indicators, for example, 
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the severity of illness of patients in the CCU, can be used to reflect 

the needed resources of nursing care. The severity of illness can also 

reflect the costs and outcomes of patient care. To adequately utilize 

the health care resources in a cost effective manner and ensure high 

quality care for patients in Coronary Care Units, patient 

characteristics, care processes, and care outcomes need to be 

evaluated very closely. 

In Chapter 1, four areas are addressed. First, delineation of 

patient characteristics and care processes influencing care outcomes 

is discussed. Second, the significance of the study is discussed. 

Third, the purpose of the study is stated. Finally research questions 

are posed. 

Delineation of the Problem 

Since 1983, with the passage of the Social Security Act 

Amendments, Medicare began prospectively reimbursing hospitals based 

on Diagnostic Related Groupings (DRGs). These payments are fixed, 

varying only for diagnosis, not for condition of the patient 

(Berenson, 1984). Because DRGs are based on a single diagnosis and do 

not take severity of illness into account, they do not reflect the 

actual cost requirement for ICU/CCU treatment. In addition, most 

patients in CCUs are elderly patients the majority of whom use the 

Medicare Payment System and often carry more than one diagnosis 

(multiple organ disease). As a result, the DRGs affect and override 

decisions by hospital and/or CCU staff when cost of care comes into 
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play. Situations in which cost of care has been of minor concern in 

the past, today present difficult decisions. 

Under this ICU/CCU decision-making environment, some problems 

specific for the ICU/CCU nave been identified. These problems have 

led physicians to consider whether the ICU/CCU is an appropriate 

setting to provide life-support care for patients. According to 

Berenson (1984) these problems are: 

1. Rationale for continued treatment of the patient is often 

overshadowed by the technology required in ICU/CCUs; 

2. Technology is often the focus because of the ICU environment 

even though comfort of the patient is the primary intent; 

3. The ethical demands of the medical profession pressure those 

with decision-making responsibilities to provide more "care" 

than a patient might choose; 

4. When decisions to forego or terminate life support must be 

made, the responsibility is diffused—tnus prolonging an 

otherwise "unwanted" situation; 

5. Physicians and medical personnel are under much stress to 

validate their decisions; this produces defensive action which 

may not benefit the patient; 

6. A payment environment which rewards hospitals and physicians 

for procedure and technological ICU/CU care; 

7. The absence of reliable information of ICU/CCU conditions 

which might provide an opportunity to responsibly predict a 

patient's chance of minimum and/or long-term survival. 
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Because of the increasing burden of medical care costs on 

individuals and on society as a whole, it is likely that the funds 

available for intensive care will be even more limited than in the 

past. With the increasing pressure of cost cuts in the new 

reimbursement system, all hospitals are now facing a need for change. 

Cardiovascular disease is the leading cause of death; thus the amounts 

spent in CCUs for patients with cardiovascular disease need to be 

monitored very closely. 

The costs of providing care in the CCU are much higher than 

for providing care in other units. These costs must be justified by 

identifying the quality of nursing and medical care and observing the 

cnaracteristies of cardiac patients in the coronary care units, and 

determining the relationship between care outcomes and cost of care. 

The relationship between cost of care and care outcome was 

discussed at the Critical Care Consensus Development Conference 

sponsored by the National Institute of Health (NIH). Conference 

members thought it inappropriate to use limited ICUs resources to 

prolong the process of death. The members were concerned that 

patients treated in the ICU/CCU must have a reasonable expectation of 

significant recovery (Parrillo & Ayes, 1984). Identifying patients 

who are in the natural process of dying is now an issue and a problem. 

A review of the literature shows that there is not enough 

evidence to determine a model of severity of illness which can 

sensitively predict the mortality of a CCU patient. Neither are there 
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sufficient research studies to determine the type of process, or 

length of stay that can predict the outcome for a CCU patient. 

As a result, relationships among the severity of illness, age, 

length of patient stay, care ratio, and discharge survival status 

must be explored, identified, and described. The current study 

attempted to do so. 

Significance of the Study 

In recent years, discussion of quality control of patient 

care, medical costs, and hospital resources has become a trend in the 

health care industry. Directly involved is the care for patients with 

coronary artery disease (CAD) because CAD is still and will continue 

(predictions indicate) to be the single leading cause of death in the 

United States (Weinstein, Coxson, Williams et al., 1987). The CCU 

plays a strategic role in the care of CAD patients; therefore, CCUs 

will play the most important role within the variety of ICUs. If 

relationships among patient characteristics, care processes, and care 

outcomes for patients in CCU can be identified, then quality of 

patient care can be increased and mortality from cardiovascular 

disease will be expected to decrease. 

Purpose of the Study 

The purpose of this research was to describe factors related 

to the CCU care outcomes (discharge survival status) for patients in 

CCUs. These factors are severity of illness, age, length of stay, and 

care ratio. 
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Research Questions 

This research study proposed to answer the following 

questions. 

1. Is there a relationship between the severity of illness and 

the discharge survival status of patients in CCUs? 

2. Is there a relationship between the age and the discharge 

survival status of patients in CCUs? 

3. Is there a relationship between the length of stay and the 

discharge survival status of patients in CCUs? 

4. Is there a relationship between the care ratio and the 

discharge survival status of patients in CCUs? 

5. Is there a relationship between the severity of illness and 

the age of patients in CCUs? 

6. Is there a relationship between the severity of illness and 

the length of stay of patients in CCUs? 

7. Is there a relationship between the severity of illness and 

the care ratio of patients in CCUs? 

8. Is there a relationship between the age and the length of stay 

of patients in CCUs? 

9. Is there a relationship between the age and the care ratio of 

patients in CCUs? 

lu. Is there a relationship between the care ratio and the length 

of stay of patients in CCUs? 
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Summary 

Cardiovascular disease is the leading cause of death in the 

United States. Advances in technology, new therapeutic approaches as 

well as the increased severity of illness of patients brought to 

coronary care units result in tremendous cost. The cost of caring for 

patients with cardiovascular disease in CCUs needs to be monitored 

closely. As the population of elderly people increases, the 

prevalence of cardiovascular disease will increase. This will 

considerably increase the burden for health care services. 

Intensive care units have become a vital feature of general 

hospitals. Cardiac care units play important roles because of the 

high mortality rate of patients with cardiovascular disease. 

Nursing (as well as medicine) is now increasingly challenged to 

quantify and justify resource utilization. To do so, nurses in the 

CCU must identify factors that influence care outcomes and must learn 

how to improve care outcomes. 

Factors of severity of illness and age in relationships to 

care outcomes for patients in CCUs need to be studied. In addition, 

quality and quantity of patient care offered to patients in CCUs need 

to be reviewed. Length of stay and care ratio referred to in this 

study are related to both quality and quantity of patient care to the 

care outcome (discharge survival status). 



CHAPTER 2 

CONCEPTUAL FRAMEWORK AND LITERATURE REVIEW 

In Chapter 2, the conceptual framework is discussed and the 

literature is reviewed. The conceptual framework, which consists of 

the "CCU Patient Outcomes Model" (Figure 1) and a description of this 

model, is discussed first. The review of the literature which 

i n c l u d e s  p a t i e n t  c h a r a c t e r i s t i c s  ( c a r d i o v a s c u l a r  d i s e a s e  a n d  i t s  

mortality), ICUs and CCUs, cost and resource utilization, care 

processes, care outcomes, severity of illness, age, length of stay, 

staffing and nurse to patient ratio, and discharge survival status 

will follow. 

Description of Conceptual Framework 

In this research, a logical, hierarchical, and relational 

conceptual framework was designed. It was based on the literature 

review and assigned definitions, and was labelled the "CCU Patient 

Outcomes Model" (Figure 1). The patient characteristics, care 

process, and outcome approach to patient care evaluation (Donabedian, 

1966) are the variables which form the conceptual framework in this 

study. 

Patient characteristics refer to the age and the degree of the 

severity of illness of cardiovascular patients. The severity of 

illness can be detected during the stay in the CCU. Severity of 

9 
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illness can be defined with a physiologic score to indicate the degree 

of illness. Age is another patient characteristic addressed in this 

study. 

Care process refers to the health care resources for CCU 

patients. Through the care process, the outcomes for patients can be 

predicted. This care, given by nursing professionals, includes 

nursing tasks as well as decision making procedures. Care ratio 

refers to the ratio of the number of nursing professional to the 

patient. This ratio indicates the utilization of CCU resources and 

the quantity of patient care per patient per shift. Length of stay 

(LOS) refers to the length of patient care and is defined as length of 

time the CCU patients have received health care. 

The potential outcomes of intensive care hospitalization (in 

CCUs) are. varied. In this study, outcome is defined in terms of 

short-term survival or death of the patient with a critical condition 

(alive or dead at discharge). More refined outcome definitions may be 

related to morbidity or overall patient "health status" after 

hospitalization in a CCU (Snyder et al., 1981). 

Discharge survival status refers to the survival outcomes of 

patients after receiving care in coronary care units. Discharge 

survival status was defined in terms of survival status (alive or 

dead) of CCU patients during discharge. 

The patient characteristics which were evaluated in this study 

are the severity of illness and the age of CCU patients. The severity 

of illness was measured by the APACHE II scores. The care processes 
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under examination are the care ratio and the length of stay (LOS). 

Care ratio was measured by the ratio of nurse to patient while length 

of stay is measured by the number of hours in the CCU. The outcome 

characteristic evaluated in this study was the discharge survival 

status. Discharge survival status can be measured by the 

physiological condition or mortality for CCU patients at the time of 

their discharge. 

At the construct level, it was predicted that patient 

characteristics and care process would be positively related to the 

outcome of patients (Draper, 1987; Donabedian, 1966; Berenson, 1984). 

The better the CCU patient characteristics and the care processes in 

CCU, the better the outcomes will be for patients at the time of 

discnarge. 

At the concept level, it was predicted that patients' severity 

of illness and age would be negatively related to the discharge 

survival status of CCU patients (Berenson, 1984). It was predicted 

that the greater the severity of illness and age, the worse the 

discharge survival status (Murdaugh & O'Rourke, 1988; Berenson, 1984). 

It was also predicted that length of stay (LOS) is inversely related 

to the discharge survival status of CCU patients (Teres & Lemeshow, 

1987), i.e., the longer the length of stay, the worse the discharge 

status of CCU patients. However, from reviewing the literature, few 

reports would support the existence of the relationship between the 

care ratio and the discharge survival status for patients in CCU. The 
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relationship between care ratio and discharge survival status in this 

conceptual framework is still questionable. 

Patient Characteristics (Cardiovascular Disease 
and its Mortality!" 

According to the statistics of the AHA (1987), Cardiovascular 

Disease (CVD) is still the leading cause of death in the United 

States. Coronary Artery Disease (CAD) is the single greatest threat 

to life and is also a major cause of death in the United States. 

Cardiovascular disease (CVD) accounts for approximately one-third to 

two-thirds of all deaths (AHA, 1987; Pollock & Schmidt, 1986). 

Each year about 1.5 million patients are admitted to coronary 

care units (CCUs) for suspected acute ischemic heart disease (Pozen et 

al., 1984). The mortality rate associated with coronary heart disease 

in the United States has declined steadily since 1968. This is 

because improved technology has made possible long-term survival among 

patients with acute myocardial infarction, and a decline in mortality 

from coronary disease (Gomez-Marin et al., 1987). 

However, Weinstein et al. (1987) forecasted that if there were 

no future changes in risk factors or the efficacy of therapies after 

1980, the mortality rate of the population born after World War II 

would decrease and the population of older people would increase. In 

this case, the prevalence, incidence, mortality, and costs of coronary 

heart disease (CHD) would increase by about 40-50% by the year 2010. 

Between the years 1980 and 2000, the population aged 65 years 

and over is expected to increase by 38 million in developed countries. 
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Cardiovascular disease will be one of the main factors affecting the 

life expectancy and the quality of life of elderly persons. The 

increase in the number of elderly people who may have cardiovascular 

disease and caring for them will place a considerable burden on the 

health services (Strasser, 1987). 

Within the past two decades, the introduction of Coronary Care 

Units (CCUs), clinically specialized physicians and nurses, and 

advanced therapeutic approaches have increased the survival rate for 

all persons admitted to a hospital with a diagnosis of myocardial 

infarction and other cardiac diseases. Nevertheless more people in 

the United States still die of cardiovascular disease than any other 

disease, with about one-third of all deaths attributed to coronary 

heart disease. Approximately one-third of all deaths in adult males 

during their productive years (from 35 to 6b years of old) is due to 

cardiovascular disease (Monteiro, 1979). 

What kinds of factors relate to cardiovascular death? Men's 

risk of CAD is greater than women's, and marriage has been correlated 

with a lower risk for CAD (Murdaugh & Verran, 1987). High density 

lipoprotein cholesterol (HDL-C) is inversely related to cardiovascular 

deaths. Risk of heart disease tends to increase with age. Low 

educational levels have also been correlated with CAD morbidity and 

mortality (Murdaugh & Verran, 1987). Other risk factors which are 

correlated with CAD morbidity and mortality include hypertension, 

smoking, hyperl ipidemia, diabetes mellitus, obesity, oral 

contraceptives, non-contraceptive estrogen replacement, type A 
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behavior pattern, sedentary activity, and family history (Murdaugh & 

O'Rourke, 1988). 

ICUs and CCUs 

The majority of resources being devoted to the care of the 

critically ill patient are used in intensive care units. The 

intensive care unit, with its concentration of special facilities and 

trained staff for the treatment of selected patients at particular 

risk, has become a common feature of general hospitals everywhere. 

Even thougn there are ICU's in community hospitals, in 1981 it was 

reported that over 80% of all short-term general hospitals in the 

United States with 200 beds have ICUs (Snyder et al., 1981). 

Intensive Care Units (ICUs) include CCU, SICU, MICU, NICU, etc. 

Each year 7/1000 of the hospitalized population are 

transferred to an ICU for specialized care. Witn an average length of 

stay of five days, approximately 7 million patient days may be spent 

in intensive care units each year. In the late 1960's and 1970's, 

admission to an ICU became routine for a number of medical problems, 

despite the lack of evidence that ICU care improved outcome. It is 

not unusual now for the assunption to be made that stay in an ICU/CCU 

is required for patient survival (Parrillo & Ayres, 1984). Before 

reliable assessments of this mode or any other hospital care can be 

made, more attention must be devoted to research in the areas of valid 

and reliable scales for definition and measurement of health care 

outcomes (Snyder et al., 1981). 
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Most deaths in ICUs are from cardiovascular and respiratory 

illness, thus cardiorespiratory intensive care is the cornerstone of 

treatment (Neutze et al., 1982). Cardiac diseases have a high 

prevalence rate with coronary artery disease occurring most frequently 

among them (AHA, 1987; Pollock & Schmidt, 1986). CCU therefore plays 

an important role within the ICUs. 

Most people who have had a myocardial infarction survive after 

being admitted to the hospital. Fortunately, most people can return 

to previous activity and to a normal lifestyle. This increase of 

survival rate is related to a decrease in risk factors and 

improvement in quality of care in the CCU (Monteiro, 1979). 

The general consensus among critical care experts (pnysicians, 

nurses and other clinicians) is that an ICU or CCU should be used only 

for patients who have "a reasonable prospect of significant 

recovery." Therefore, medical science needs to validly and reliably 

define the indicators for measuring severity of illness and predicting 

prognosis (Parrillo & Ayres, 1984; Berenson, 1984; Teres & Lemeshow, 

1987). 

Cost and Resource Utilization 

Hospital and health services are the third or fourth largest 

business in the United States, and labor costs are about 60% of the 

budget of a typical, short-term, acute care hospital. The cost of 

health care has risen from 9.1% (1978) to 10.8% (1983) as a proportion 

of the Gross National Product. This increase stresses the need to 
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evaluate the appropriateness and effectiveness of health care delivery 

in the acute care hospital (Hegyvary, 1986). 

The cost of treating coronary heart disease (CHD) in the 

United States is estimated to exceed $81) billion annually. Although 

most of the resources that are channeled into medical technology are 

devoted to the treatment of CHD, the decline in patient mortality in 

the past years is attributed to the efforts of CHD prevention rather 

than treatment. In the future, CHD will continue to be the leading 

cause of death, but technologies for diagnosis and treatment of CHD 

need to be developed further and evaluated more effectively for the 

management of CHD in the United States' population (Weinstein et al., 

1987). 

It was found that the high costs of intensive care are 

estimated to be approximately 1% of the United States gross national 

product (Teres & Lemeshow, 1987). In an attempt to use ICU resources 

most appropriately, a recent National Institutes of Health Consensus 

Panel on critical care medicine suggested that critical care units 

should be used only for those patients who have a "reasonable prospect 

of significant recovery" (Lemeshow et al., 1987). 

The tremendous allocation of resources has challenged health 

care providers (physicians, hospital administrators, and nurses) to 

search for tools to assist them in making a difficult decision. The 

question is which patients can best be served by the use of costly 

modern technology and trained personnel in coronary care units (CCUs) 
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and other different intensive care units (ICUs) (Teres & Lemeshow, 

1987). 

Because a General Accounting Office Medical Study (Fogel, 

1986) found that ICUs were being overused and resulted in higher 

hospital payments, researchers developed the APACHE II (Acute 

Physiology and Chronic Health Evaluation II) system. This is a data 

collection instrument which converts data into predictions for the 

possible need for ICU/CCU treatment. A 10% predicted probability of 

needing ICU type of therapy was considered low risk (Fogel, 1986). 

Based on a study of 4,000 patients in 43 hospitals, 60% of the 

monitored CCU patients were at low risk and probably would have 

received adequate care in non-ICU/CCU settings, while 40% did not 

receive any intensive care treatment. This indicates that patients 

are receiving unnecessary, high cost treatment, and at the same time 

placed at risk of iatrogenic illness. These findings were considered 

initial and caution was recommended in applying the predictive method 

without further study (Fogel, 1986). 

Another study compared the resources used for survivors from 

ICU and non-survivors. This required observation of the complete 

hospital stay. Twenty-five to 40% of patients transferred from tne 

ICU to regular medical floors died, probably representing those 

considered "hopeless" by medical personnel (Berenson, 1984). Some 

non-survivors have very short and some have very long ICU stays. 

There were some studies which indicated that the average stay in ICU 

for patients who died was about 1.5 to 2 times longer than those 
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patients who survived (Pessi, 1973; Civetta, 1973; Cromwell, Mitchell, 

& Windham, 1981; Cromwell & Kanak, 1982; Fedullo & Swinburne, 1983; 

Thibault, 1984). 

Scheffler et al. (1981), using a severity-of-illness measure, 

found a nonlinear, U-shaped relationship between the use of 1CU 

resources and the probability of survival. The first part of the U-

shaped relationship, the straignt downward line, showed that 45% of 

those tested had an overall decrease in probability of death as 

therapy increased. In the second segment of the U-shaped 

relationship, the bottom curve, a portion of those studied showed 

little correlation between use of resources and survival rates. The 

third portion of the population (9%--those in the upward straight line 

of the U-shaped relationship) evidenced an increase in probability of 

death witn an increase in use of ICU resources. The conclusion from 

this study is that only a small portion of patients receiving ICU 

resources are non-survivors and thus a majority of ICU/CCU patients 

are helped or, at least, not harmed by use of the resources. 

Predicting which patients will most benefit from use of ICU resources 

cannot currently be done with the information at hand (Schefler et 

al., 1981). 

Care Processes 

Nursing departments have been perceived as costly to 

hospitals. Cost issues are clearly the major focus of health care 

today. Institutions must deliver high quality of health care while 

nurses must deliver the "product"—professional nursing care, accurate 
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patient classification, and productivity monitoring—for patients in 

the acute care institution (Ethridge, 1985). 

Sanford (1987) stated that with corporate influence more and 

more pronounced in health care institutions, nursing is now 

increasingly cnallenged to quantify and justify resource utilization. 

Accurate patient classification can ensure their optimal productivity. 

"Intensity of Service" as determined by patient problems and 

"Needs and Costs" of providing care are two dimensions to be addressed 

in patient classification and data collection (Sanford, 1987). 

Draper (1987) found that the nursing component in the process 

of care is a critical one associated with better quality care and 

outcomes for patients. Donabedian (1966) noted that quality of care 

can be evaluated from each variable or a combination of structure 

variables (patient characteristics), process variables (what and how 

care is given to patients), and outcome variables (changes in the 

patient's health-illness status). 

In Draper's study (1987) about determinants of ICU 

performance, more treatment was not associated with better outcome. 

Instead, the better outcome of ICU performance appeared to be related 

to the quality of the care-delivery system as it pertained to the 

coordination and communication among and between nurses and 

physicians. 

The physician components in the process of care which were 

related to better hospital care outcome included patient rounds and 

physician availability and communication. The nursing components in 
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the process of care which were related to better hospital care outcome 

included nursing education, availability of senior experienced charge 

nurses, primary nursing, adequate skilled nurse staffing, appropriate 

job expectation/accountability, and professional respect and 

communication between nurses and physicians. These physician and 

nursing components in the process of care are the determinants of ICU 

performance (Draper, 1987). 

The ICU Research Unit in George Washington University Medical 

Center concluded that variations in hospital performance were related 

to elements of process of care. Good process was defined as a high 

level of job performance for both ICU nurses and physicians as well as 

good communication between these two professional groups. Poor 

process consisted of all the opposite components—poor performance and 

poor communication. A functioning ICU requires effective nursing 

organization. Nurses must be well trained and accountable for high 

standards of performance. ICU nurses must know their patients' 

disease process, understand the therapy rationale, and integrate this 

with dynamic changes in the patients' physiologic status. Most 

importantly, mutual respect enhances effective communication and good 

communication leads to better patient care (Draper, 1987). 

Care process was defined by Given et al. (1979) as a series of 

activities carried out by health care professionals to establish a 

diagnosis based on signs and symptoms and to provide for continuity 

and follow-up care. Process components are the sequence of events in 
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the delivery of that care and interactions between the patient and 

health care providers. 

"If the process of care affects outcome, changes in care 

processes should bring about resultant changes in patient outcomes. 

To date, there is little evidence to suggest what effect health care 

professionals have on affecting changes in patient outcome status" 

(Given et al., 1979, p.85). The findings of Given et al.'s study 

indicated that provider processes are necessary but may not be 

sufficient to achieve the desired outcomes. 

Does the ICU care improve the outcome for the patient? An NIH-

sponsored consensus panel expressed doubt about this prediction. They 

tnought that it is impossible to generalize about whether or not ICU 

care improves outcome for the varied ICU patient population. ICU 

intervention is lifesaving for some patients with acute, reversible 

diseases but its effectiveness is uncertain for those with severe and 

debilitating chronic diseases, such as cancer or cirrhosis of liver 

(Berenson, 1984). According to the case study report from the Office 

of Technology Assessment (Berenson, 1984, P.5) "investigators believe 

that underlying disease is probably the most significant predictor of 

the outcome of ICU care, although patient age and severity of illness 

are also important." 

Care Outcomes 

Clinical outcomes have been identified for three categories of 

patients by the NIH Panel (Parrillo & Ayres, 1984). The first 

category includes patients who are at high risk for mortality without 
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ICU/CCU care. An example is a patient with cardiac conduction 

disturbances resulting in cardiovascular collapse. With ICU/CCU care 

and intervention with a pace-maker the outcome will probably be 

survival. 

The second category of patients identified is a group of 

patients whose survival without ICU/CCU care is questionable, but also 

whose benefit from ICU/CCU care is questionable. An example is a 

patient suffering from cardiogenic shock. 

The third category of patients identified are those who may 

become critically ill and might need intensive care immediately. 

These patients are not critically ill to begin with, are at risk for 

complications and will benefit greatly if ICU/CCU intervention is 

required. An example of patients in this group are those with 

1) acute myocardial infarction and complex ventricular ectopy, or 

2) myocardial infarction suspected because of chest pain in the 

absence of electrocardiographic abnormality (Parrillo & fibres, 1984). 

In addition to mortality, functional status of the patient is 

anotner measure to gauge care outcome. Functional status must be 

looked at as a continuum, from pre-hospital admission to post-hospital 

admission. Much depends on pre-hospital functional status (Campion et 

al., 1981; Chassin, 1982). An example of a patient in this category 

would be a surgical patient suffering an acute injury or illness, 

returning to normal functional status following surgery and ICU/CCU 

care (Cullen et al., 1976). Therefore, outcome measures other than 
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survival should also be examined when determining effectiveness of CCU 

care. 

Assessment of outcome variables is based on lists of explicit 

outcomes or summary scores identifying physical or psychosocial status 

at one or more points on the health-illness continuum (Donabedian, 

1966). The potential outcomes vary for individuals who might benefit 

from intensive care. The outcome after intensive care hospitalization 

could be defined in terms of survival which may be related to 

morbidity condition or overall patient "health status" (Snyder et al., 

1981). 

General estimates of critical care outcome show that mortality 

rates of patients in hospitals are between 20-30% (Teres & Lemeshow, 

1987). Approximately 70% of the overall survival gain of the 

myocardial infarction patient can be attributed to a better survival 

during the hospitalization period (Gomez-Marin et al, 1987). Health 

care is an obvious factor related to outcome for patients. 

Severity of Illness 

Critically ill patients tend to have multiple underlying 

medical problems which produce severe physiological complications. 

ICU/CCU patients are those critically ill wno need intensive therapy 

and require close monitoring (Vanholder & Colardyn, 1980). After the 

patient has been taken to the ICU/CCU, health status is the key factor 

influencing the use of resources within the ICU/CCUs (Campion et al., 

1982). Healtn status, which is represented with the severity of 

illness, can be assessed using a standardized classification tool. 
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The mortality rate of ICU/CCU patients is associated with 

certain diseases and/or conditions. These particular diseases are the 

single most significant factor in predicting outcome for the patient; 

but other factors such as age and severity of illness also play a part 

in helping to predict outcome (Cullen et al., 1976; Knaus et al., 

1984). 

Studying severity of illness, Vanholder & Colardyn (1984) 

found significantly more (6.09) major diagnoses for ICU patients who 

died than for those who survived (3.13 major diagnoses). Le Gall et 

al. (1982) found a strong positive correlation between the number of 

organ system failures and the likelihood of not surviving a stay in an 

ICU. 

The George Washington University ICU Research Group in 

Washington, DC (Knaus et al., 1981), using their scoring system based 

on deviation from norm of certain clinical and laboratory 

measurements, found a direct relationship between acute severity of 

illness and ICU patient mortality. Their conclusion was that certain 

diseases and/or conditions are the single most significant predictor; 

however, the acute severity of illness is the second most valid 

predictor of patients at risk for mortality (Knaus et al., 1984). 

Other systems of classification dealing with severity of illness have 

also consistently evidenced a positive relationship between likelihood 

of mortality and severity of illness (Cullen, 1977; Pessi, 1973). 

Majeskey et al. (1978) mentioned the need of systematically 

developing and testing instruments to establish the relationship 
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between nursing intervention and desirable outcome. Several numerical 

scoring systems have been developed and tested to assess severity of 

illness (Lemeshow et al, 1987). 

At present, the current scoring systems are of limited use for 

individual clinical decision making (Lemeshow et al., 1987). A 

standard method for analyzing severity of illness for patients in the 

CCU which may become part of the routine workup of CCU patients is 

being developed. This may form the basis of a national registry and 

be incorporated into prospective reimbursement programs (Teres et al., 

1987). 

In 1979, the ICU Research Unit of the George Washington 

University Medical Center developed a valid severity-of-illness 

classification system called APACHE (Acute Physiology and Chronic 

Health Evaluation) that could be directly applied to the majority of 

critically ill adult patients. Since then, a simplified system called 

APACHE II (Acute Physiology and Chronic Health Evaluation II) has been 

produced. It has been used not only to predict the mortality of 

outcome for ICU/CCU patients, but also to evaluate ICU/CCU performance 

by comparing expected patient outcomes with actual outcomes (Draper, 

1987). APACHE II can provide the clinician with a systematic 

evaluation and an improved understanding of how an individual 

patient's severity of disease influences outcomes. APACHE II scores 

can be evaluated as an indicator for predicting the care outcomes for 

a patient (Draper, 1987). 
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Knaus, the creator of the APACHE II, reported that APACHE II 

is a reliable testing tool. In a recent study (Knaus et al., 1986), 

results showed an increasing score (range 0 to 70) was closely 

correlated with the subsequent risk of hospital death for 5,815 

intensive care admissions from 13 hospitals. This scoring index can 

be used to evaluate the use of hospital resources and compare the 

efficacy of intensive care over time and in different hospitals. 

In conclusion, the APACHE II severity of Illness 

Classification System has been suggested for improving staging of 

disease for case-mix analysis, for comparison of ICU treatment and 

performance evaluation (Quality Assessment), for comparing patient 

outcomes, and for clinical decision-making by providing an objective 

estimate of patient mortality (Lemeshow et al., 1987; Knaus et al., 

1981). 

Age 

There is a direct relationship between increasing age in 

patients over 65 years of age and their mortality rate in the hospital 

setting (Hook et al., 1983; Thibault, 1984). Some studies have 

verified that patients 70 years of age and older have very high post-

hospital mortality rates (Byrick et al., 1980; Nunn et al., 1979). 

Age has remained a reliable independent predictor of mortality when 

multivariate logistic regression analysis is used to control for 

chronic health status (Wagner et al., 1983). This finding suggests 

that age is not simply a surrogate for chronic health status. 
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According to Murdaugh & Verran (1987) and Strasser (1987), age 

is related to the morbidity and mortality of patients with 

cardiovascular disease, i.e., the older the population, the higher the 

mortality. Gomez-Marin et al. (1987) found the risk of death among 

patients aged 65-74 years with cardiovascular disease almost two to 

three times higher than those aged 45 to 54. Therefore, age is an 

obvious factor related to patient outcomes. 

The ratio of male to female ICU/CCU patients under 70 years of 

age witn serious cardiovascular disease is 3:2. As age increases 

above 70 the ratio changes and the number of female ICU/CCU patients 

increases (Thibault, 1984). Incidence of critical illness increases 

and the elderly are expected to need more intensive care. Not only do 

they spend more time in ICU/CCU but they also receive more 

intervention than younger patients (Campion et al., 1981). 

Length of Stay 

The length of time for the process of care is inversely 

related to the outcome for the patient (Draper, 1987). There is 

indication that the longer the patient stays in a critical care unit, 

the greater the chance of severe morbidity and mortality (Teres & 

Lemeshow, 1987). However, Snyder et al. (1981) implicitly assume in 

their research that survival likelihood is linearly related to length 

of stay in ICUs. 

Rubenstein et al. (1984) examined predictors of improved 

patient outcomes in a Veterans' Administration Geriatric Evaluation 

Unit (VA GEU). Placement/living location, functional status, and one 
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year survival were examined -to determine which patients would be 

treated most effectively in terms of length of stay (LOS). 

The findings of Rubenstein et al. (1984) indicated that the 

best predictors for LOS included the admission condition, Activity of 

Daily Level (ADL) score, living location, and the person with whom the 

patient lived. Longer LOS was associated with expectation of needing 

nursing home placement by the referring physician before admission, 

being less functional at GEU (Geriatric Evaluation Unit) admission, 

not living at home prior to admission, not living with spouse/family/ 

friend, and having a lower morale score. Their conclusion was that 

the more functional patients were at admission and discharge, the more 

likely they were to have one year of survival with community living. 

The mean length of stay (LOS) in an ICU for all Medicare 

ICU/CCU patients in 1980 was 4.2 days (Helbing, 1980). The LOS in 

ICUs is about 0.5 days longer than in CCUs. ICU patients have 

significantly longer total hospital stays (Cromwell et al., 1981). 

Staffing and Nurse to Patient Ratio 

A patient classification system that reflects use of nursing 

resources has become important in recent years. This is because the 

reimbursement rate for nursing service is not specified by Federal 

Regulations. To accomplish this, nursing administrators would be 

forced to limit nursing cost in relation to the severity of the 

patient's illness. This severity of illness would correlate with a 

specific DRG from which a nursing budget could be made (Bermas & Van 

Slyck, 1984). 
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A patient classification system classifies patients into a 

class, group, or level based on some fixed criteria. As applied to 

nursing staffing systems, the patient classification system groups 

patients and then calculates how many nurses are required for 

specified areas of each floor. Acuity-based (or severity-based) 

systems are the systems most often used in hospitals to determine 

staffing. They measure patients' nursing care requirements based on 

the patients' severity of illness and need for services (Bermas & Van 

Slyck, 1984). 

When nurses are asked to care for greater numbers of patients, 

there is less time to care for assigned patients, and the quality of 

patient care is influenced. To resolve this problem, the utilization 

of acuity level staffing system can appropriately arrange the staffing 

mix and safeguard patient care standards (Carol, 1983). 

An acuity level staffing system determines the staffing 

requirements based on the measured patient needs. The goals are to 

determine the numbers and types of personnel needed to achieve good 

standards of care and to monitor trie quality of care at the same time 

(Ballantyne, 1979; Jelinek, et al., 1973). 

Some of the benefits of this acuity level staffing system are 

as follows. 

1) Improving the matching of staff to work-load which can lessen 

the difference between required and paid hours (Moriuchi et 

al., 1978). 
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2) Producing a current history which more precisely measures 

staffing requirements and productivity. 

3) Alleviating the problems of inadequate staffing and tensions 

involved in nursing, and as a result, improving the morale 

when nurses can work in a more relaxed environment (Cochran, 

1979). 

4) Meeting the challenges of today's economy to provide optimum 

care in a fiscally responsible manner (Carol, 1983). 

"With the advent of the DRGs (Diagnostic Related Groups), the 

number of nurses has been reduced and nurses must care for more and 

sicker patients. As.nurses retire, resign or move, they are not being 

replaced. Understaffing becomes one of the more obvious problems" 

(Creighton, 1986, P.16). 

Understaffing refers to the lack of nursing care in quantity 

and quality in relationship to the need for patient service and 

severity of illness of patients. What happens if there is an 

understaffing of nurses? According to Creighton (1986, p.16), 

"understaffing may constitute an acute and/or chronic problem; it 

results in a reduced quality of nursing care in every situation and 

places patient safety in jeopardy in the most acute instances." 

Therefore, adequate and accurate staffing are important strategies for 

nursing management in order to ensure satisfactory outcomes for the 

patient. 

A report of the Hospital Peer Review (1986), indicated a 

significant influence of nurse/patient ratio to outcome for patients 



32 

and successful, life-sustaining in critical care units. In the case 

of VonStetina v. Florida Medical Center, 1982, a hospital was sued 

because ICU nurses were too busy caring for numerous patients to meet 

VonStetina's needs adequately. 

When VonStetina was admitted to the ICU, the nurse/patient 

ratio was 3:7 (experts considered this as the maximum nurse to patient 

ratio). Later during that shift, more patients were admitted and the 

nurse/patient ratio became 3:12; however, no more nurses were added to 

tnat snift. VonStetina's ventilator was disconnected and undetected 

until signaled bradycardia occurred. Today, she remains in a nursing 

home with irreversible brain damage. This is just one example of the 

influence of nurse/patient ratio to the outcome for patients in 

intensive care units. 

At the present time, 50% to 80% of ICU direct costs come 

directly from personnel costs (Berenson, 1984). Intensive care 

patients received approximately three times as much nursing care 

(nurse to patient ratios 1:1 or 1:2) as ward patients (1:6 or more) 

(Russel, 1979). However, do the nurse to patient ratios correlate 

with outcomes for patients? Is the high nurse to patient ratio worth 

the outcome for patients in coronary care units? In reviewing the 

literature, few authors were found to support the existence of a 

relationship between the nurse to patient ratio and the mortality of 

patients in coronary care units. 

To date, the effectiveness of nursing care and patient outcome 

for patients should be a concern of critical care nurses. Under the 
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highly competitive and reorganized environment of ICUs, institutions 

must be able to ensure the quality of patient care for their 

marketing. Moreover, cost-effective and quality patient care are the 

future foci of concern for the health care industry. To provide cost-

effective care and assure quality, critical care nurses must be able 

to determine care outcomes (Dunbar, 1986). 

"Which outcome for patients are influenced by clinical nurses 

and which are not" is a question which needs to be studied, so that 

nursing resources are appropriately used (Dunbar, 1986). The 

relationship between the nurse to patient ratio and the mortality of 

patients as identified in this study may help to answer "how critical 

care nurses make a difference and where they make the most difference 

in outcomes for patients." 

Discharge Survival Status 

The primary medical outcome indicator used for development of 

severity of illness scales is mortality. The reason for choosing 

mortality as the indicator is that it is the most specific standard 

for judging the validity of a severity of disease classification 

system. Mortality of patients in the hospital can be accurately 

measured, and although it does not assist in clarifying the important 

question of quality of survival, mortality is an objective and 

reasonable starting point for evaluation (Knaus et al., 1985). 

Suimiary 

Coronary artery disease is still the leading cause of death in 

western society. The introduction of CCUs has increased the survival 



34 

rate for cardiac disease patients. There is agreement among different 

professionals that treatment in ICU/CCUs is necessary only for those 

patients wno have a chance of survival. However, many patients, even 

tne most seriously ill, may benefit from additional ICU resources 

applied to their care. APACHE II, a severity-of-illness patient 

classification system, demonstrates a positive relationship between 

increasing severity of illness and likelihood of mortality. 

Age is correlated with the mortality of cardiac disease and 

ICU/CCU patients, i.e., the older the patient, the higher the 

mortality. For length of stay, in general, the longer the patient 

stays in a critical care unit, the greater the chance of severe 

morbidity and mortality. Quality of patient care can be evaluated 

from each of structure variables, process variables, and outcome 

variables. 

Better outcomes of ICU performance are positively related to 

tne coordination and communication among nurses and physicians. 

Clinical and functional outcomes can be used to evaluate the 

effectiveness of CCU care. The outcome after CCU care could be 

defined in terms of survival or mortality (discharge status of the 

patient in critical condition). Patient mortality is thus an 

objective and reasonable starting point for evaluation of CCU care. 

Both patient characteristics (severity of illness and age) and 

care processes (care ratio and length of stay) are related to the 

outcomes of care from the review of literature. In this study, 

relationships among selected patient characteristics, care process, 
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and outcomes for patients in coronary care units were explored and 

discussed. 



CHAPTER 3 

METHODOLOGY 

In Chapter 3, the research design, sample and setting, 

instruments, human subjects, data collection, data analysis plan, and 

summary are addressed. First, the research design and statistical 

design for this study are presented. The sample and setting related 

to this study are then described. Third, instruments which were used 

for the research data collection are introduced, followed by 

information about human subjects. Fifth, data collection protocol 

within the process of study is described, and finally, data analysis 

for this research is discussed. 

Research Design 

A descriptive design was used to describe the relationships 

among three constructs: a) selected patient characteristics, b) care 

processes, and c) care outcomes. At the concept level the 

relationships among severity of illness, age, care ratio, length of 

stay, and discharge survival status were described. 

Sample and Setting 

Subjects were consecutively selected from those patients who 

were admitted to the CCU at one large urban community hospital in the 

southwest during a three month period. Data from a total of 179 

subjects were collected and used for descriptive purposes. The 

criterion for inclusion in the purposive sample was any subject who 

36 
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was admitted with cardiovascular disease to the coronary care unit 

from October 1, 1987 to December 14, 1987 with complete data for the 

APACHE II variables. Because of incomplete data sets, a sample of 71 

subjects was used in the final correlational analyses. 

Data were collected from subjects in the coronary care unit 

(CCU) of a private, community, non-profit, and teaching tertiary 

hospital in the southwestern area of the United States. This non

profit, community hospital has 530 beds, including a coronary 

intensive care unit (CCU) with 16 beds. It is a teaching hospital and 

has an on-campus residency training program including internal and 

general surgery. The ratio of nurse staff to patient varies from 1:1 

to 1:3 in the CCU. There are 29 physicians who have cardiology 

privileges in this hospital. 

Instruments 

Concepts of severity of illness and age represent the 

construct of patient characteristics. Severity of illness was defined 

operationally using the APACHE II score system. APACHE II uses a 

point score system for the severity of illness which captures the key 

patient-risk factors of Acute Severity of Disease and Decreased 

Physiologic Reserve. APACHE II is measured by the acute physiologic 

score (APS) and the point scores which are assigned to the chronologic 

age and the presence of severe, pre-existing chronic disease. 

Acute Physiology Score (APS) consists of points which are 

assigned to 12 commonly measured physiologic variables according to 

their deviation from the norm. These variables include temperature, 
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mean arterial blood pressure, heart rate, respiratory rate, 

oxygenation: A-aD02 or Pa02 (or bicarbonate), arterial PH, serum 

sodium, serum potassium, serum creatinine, hematocrit, white blood 

count, and Glasgow coma score (GCS). 

In this study, bicarbonate (HC03) was used in part of the APS 

instead of oxygenation: A-aD02 or Pa02. The APS consists of a 

weighted sum of each of these 12 physiologic measures obtained from 

the patient's clinical record. A weight ranging from 0 to 4 was 

assigned to each recorded measurement to reflect "how sick" the 

patient is (Table 1). 

For example, a temperature degree from 36 degrees to 38.4 

degrees C is assigned a weight of 0, 38.5 degrees to 38.9 degrees C or 

34 degrees to 35 degrees C is assigned a weight of 1, 32 degrees to 

33.9 degrees C is assigned a weight of 2, 39 degrees to 40.9 degrees C 

or 30 degrees to 31 degrees C is assigned a weight of 3, while a 

temperature degree over 41 degrees C or less than 30 degrees C is 

assigned a weight of 4. The value of the 12 physiologic variables 

have their own different score range assigned with a weight from 0 to 

4 (Table 1). 

For the APS scoring system, the variables of creatinine and 

Glasgow Coma Score (GCS) are weighted differently. For the patient 

with acute renal failure, the weighted point scores assigned to the 

variable of creatinine is doubled. In terms of the Glasgow Coma Score 

(GCS), if the patient is alert and conscious, then the modified GCS is 

15. If the patient is in deep stupor but conscious, then the modified 



Table 1. Scoring Values of the Acute Physiology Score (APS) in APACHE II 

PI\ys1o1og1c Normal 
Variables Range Abnormal Range Scale 

Temperature 36-38.4 34-35.9 32-33.9 30-31.9 < 29.9 
(Degree C) or 38.5-38.9 or 39-40.9 or _> 41 

Mean Arterial 70-109 55-69 130-159 < 49 
Pressure (nmHg) or 110-129 or >_ 160 

Heart Rate (Beat 70-109 55-69 40-54 < 39 
per minute) or 110-139 or 140-179 or 180 

Respiratory Rate 12-24 10-11 6-9 35-49 < 5 
(Rate per minute) or 25-34 

Serum HC03 22-31.9 32-40.9 18-21.9 15-17.9 <15 
(nMol/L) or 41-51.9 or >_ 52 

Arterial PH 7.33-7.49 7.5-7.59 7.25-7.32 7.15-7.24 < 7.15 
or 7.6-7.69 > 7.7 

Serum Sodium 130-149 150-154 120-129 111-119 < 110 
(nNol/L) or 155-159 or 160-179 T 180 

Serum Potassium 3.5-5.4 3-3.4 2.5-2.9 6-6.9 < 2.5 
(nHol/L) or 5.5-5.9 > 7 

Serum Creatinine 0.6-1.4 < 0.6 2-3.4 > 3.5 
(mg/100ml) or 1.5-1.9 

Hematocrit 30-45.9 46-49.9 20-29.9 < 20 
(%) or 50-59.9 > 60 

WBC (Total/imi3) 3-14.9 15-19.9 1-2.9 < 1 
( i n  1 , 0 0 0 s )  2 0 - 3 9 . 9  ^ 4 0  

Glasgow Coma Scores = 15 minus modified GCS Score (GCS) to 
ID 
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GCS is 8. If the patient is in a coma, then the modified GCS is 3. 

The weighted score of the variable "GCS" in the acute physiology score 

(APS) should equal 15 minus actual GCS. However, there was no actual 

GCS recorded in this study. Modified GCS was used to replace actual 

GCS in the calculation of APS. The sum of the assigned weights for 

all the 12 recorded measurements represents the patient's actual total 

physiology score, and the higher the score, the sicker the patient. 

Decreased Physiologic Reserve Scores refer to patient age and 

the preadmission health status. Preadmission health status is 

assigned by reviewing the patient's medical history for details 

concerning his general functional status, organ function status, and 

chronic health disease approximately six months before admission. 

Therefore, Decreased Physiologic Reserve scores, which include the age 

points and the chronic health disease points, would consist of the 

variables of age, liver disease, cardiovascular disease, respiratory 

disease, renal disease, and immuno-compromised disease. 

For the age points, age £ 44 are assigned a point of 0, ages 

45 to 54 are assigned a point of 2, ages 55 to 64 years are assigned 

a point of 3, ages 65 to 74 years are assigned a point of 5, ages 75 

years are assigned a point of 6. For the chronic health points, if 

the patient has a history of severe organ system insufficiency or is 

immuno-compromised, i.e., liver, cardio-vascular, respiratory, renal, 

and immuno-compromised disease, then points based on different 

condition are assigned. Non-operative or emergency post-operative 
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patients would be weighted as 5 points. Elective post-operative 

patients would be weighted as 2 points. 

The patient's complete APACHE II classification score is 

indicated by the numerical sum of the weights for the Acute 

Physiologic score recorded and the weights for the Decreased 

Physiologic Reserve Score. Total APACHE II score = APS points + age 

points + chronic health disease points. The classification is more 

appropriate if done at an early point in time, such as in the 

emergency room or at the time of ICU admission. This results in a 

clearer relationship between the severity classification and treatment 

(Knaus et al., 1985). According to Draper (1987), a higher APACHE II 

score, measured on the first CCU day, is significantly related to a 

higher hospital death rate. Therefore, collection of data of the 

APACHE II score was mandatory within 24 hours after admission to the 

CCU. 

Content validity of APACHE II was obtained by the creator of 

APACHE II system, Knaus and his colleagues (1985), from a series of 

studies using APACHE II score to predict outcomes of ICU patients. 

Test-retest reliability and interrater reliability were not performed 

for the APACHE II system. There has been no criterion validity 

obtained for the APACHE II system. The cardiovascular disease 

specific measure of severity of illness which has been correlated to 

the APACHE II system has not yet been investigated. The concept of 

age was defined operationally using the variable of "years of age" 

which is independent from the APACHE II system. 
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The concept of care ratio and length of stay (LOS) represents 

the construct of the care processes. Length of stay was defined 

operationally using the variable of CCU length of stay in hours. Care 

ratio was defined operationally using the variable of nurse to patient 

ratio. The concept of discharge survival status represents the 

construct of outcomes. Discharge survival status was defined 

operationally using the variable of mortality. The variable of 

mortality includes two divisions: Being alive or dead. 

Operational variables of APACHE II, years of age, nurse to 

patient ratio, CCU LOS (hours), mortality (alive or dead) were 

measured with a questionnaire entitled "ICU Study Data Collection 

Form" (Olivas, 1987) (Appendix A). This three-category questionnaire 

assessed three major constructs of the conceptual model in this study. 

The first category of the questionnaire is patient characteristics 

which includes demographics, admission, clinical assessments, 

laboratory values, nursing assessments, cardiac status, and medical 

history parameters. The second category consists of care process 

characteristics which included items such as medical information, 

nursing care ratio, discharge planning, and patient education. The 

last category is hospitalization care outcomes which includes the 

following items: Financial status, destination status, health status 

outcome, and discharge summary information. 

The "ICU Study Data Collection Form" included information 

beyond the scope of this particular study. Some data were not 
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relevant for the purpose of this study. Only certain data were used 

in measuring the operational variables of this research. 

For example, for the calculation of the operational variable 

of APACHE II score, only those items of clinical assessments, 

laboratory values, and medical history parameters were used. Within 

these items, information about temperature, systolic pressure, 

diastolic pressure, respiration rate, heart rate, level of 

consciousness, Glasgow Coma Scale, Pa02, arterial PH, bicarbonate, 

serum sodium, serum potassium, serum creatinine, hematocrit, and white 

blood count were used in calculating the total Acute Physiology Score 

(APS) in the APACHE II system. 

Demographics concerning age were collected for the age points 

in the APACHE II system. The information collected in answer to "yes" 

or "no" for the medical history parameters of 1) previous myocardial 

infarction or known poor left ventricular function/CHF; 2) major 

systemic disease (s), if yes, identify ; 3) history of chronic 

renal failure; and 4) cancer part of present problem were collected 

for calculating the Chronic Health Point in the APACHE II system. 

Items of hospital admission date, ICU admission date, ICU 

discharge to unit, total ICU length of stay, and total hospital length 

of stay in the questionnaire were collected to measure the variables 

of CCU LOS (hours). The item of "identify nurse care ratio" under the 

category of care process characteristics was used in measuring the 

variable of nurse to patient ratio. The data about mortality 

(expired), No Yes , in the item of health status outcome in the 
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questionnaire were used to measure the operational variable 

"mortality." In addition, some information in this questionnaire 

including demographics, i.e., age, gender, marital status, social 

support (family or significant others available to patient), or ethnic 

group, and other information, i.e., mode and conditions of admission, 

and admission/CCU diagnosis were collected and used to describe the 

population in this study. 

The idea for the "ICU Study Data Collection Form" was 

originally adapted from the APACHE II system and other severity of 

illness measures. The content validity for this questionnaire was 

checked by physicians, the CCU head nurse, and by a cardiology 

researcher (a nurse specialist). However, no reliability , i.e., 

test-retest or interrater reliability was done for this questionnaire. 

All the data collectors, including six graduate nursing students and 

one RN who had previously worked in a CCU, were trained at the 

beginning of the study. Their training in the methods of data 

collection may have provided interrater reliability. 

Human Subjects 

The data for the current study were one aspect of a project 

entitled "Exploration and Description of the Relationships among 

Select Patient and Care Process Characteristics and Care Outcomes 

among Intensive Care Patients" {Olivas, 1987). A human subjects 

approval was obtained for the conduct of the study from the 

appropriate committee. Physicians' approval was also obtained for the 

use of charts to collect data. 
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The nature and purpose of the research were explained to all 

the nurses in the coronary care unit by the principal investigator, 

clinical consultant, and head nurse in CCU. No subject contact was 

involved in this study. There was no potential harm to the subjects, 

either directly or indirectly. Approval for this investigator to 

complete the analysis of the data and the study was obtained from the 

Human Subjects Committee of the University of Arizona (Appendix B). 

Data Collection Protocol 

Data were collected in a coronary care unit of a south-western 

United States community hospital. The purpose of the study was 

explained verbally and in writing to the health professionals in the 

CCU. Physicians' approval was obtained in the beginning for review of 

subjects' charts. 

The principal investigator, five graduate nursing students, 

and one previous CCU RN collected the data from a review of the 

charts. They collected the necessary data using the questionnaire 

"ICU Study Data Collection Form," and then abstracted some of the 

related data for the purpose of measuring operational variables and 

analyzing the "CCU Patient Outcomes Model." 

There were 179 records of patients reviewed at the end of this 

study. Data were collected at one point in time: within 24 hours 

after patient admission. Approximately one hour was required for 

completing the questionnaire. The five page questionnaire was 

completed and kept by the head nurse in CCU. Then, these completed 
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questionnaires were collected and transferred to the clinical 

consultant and held until the end of December, 1987. 

Data Analysis Plan 

Descriptive statistics, e.g., frequency, mean, and standard 

deviation were used to analyze the data regarding the population, the 

demographics, and the operational variables in "CCU Patient Outcomes 

Model." Correlational statistics were used to analyze the 

relationships among selected patient characteristics, care processes, 

and outcomes for patients in coronary care unit (CCU). 

The Pearson Product Correlation Coefficient was used to 

analyze the relationships among the continuous variables of APACHE II 

score, years of age, nurse to patient ratio, and CCU LOS (hours). The 

level of significance was established at p < .05. Point Bi-Serial 

statistics were used to analyze the relationships between continuous 

variables and nominal variables, for instance, to compare the 

continuous variables of APACHE II score, years of age, nurse to 

patient ratio, and CCU LOS with the nominal variables of mortality. 

Pearson Product Correlation Coefficient statistics were used 

to answer the following research questions: 

1. Is there a relationship between the severity of illness and 

the age^ of patients in CCUs? 

2. Is there a relationship between the severity of illness and 

the length of stay of patients in CCUs? 

3. Is there a relationship between the severity of illness and 

the care ratio of patients in CCUs? 
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4. Is there a relationship between the age and the length of 

stay of patients in CCUs? 

5. Is there a relationship between the age and the care ratio 

of patients in CCUs? 

6. Is there a relationship betwen the length of stay and the care 

ratio of patients in CCUs? 

Point Bi-serial statistics were used to answer the following 

research questions: 

1. Is there a relationship between the severity of illness and 

the discharge survival status of patients in CCUs? 

2. Is there a relationship between the age^ and the discharge 

survival status of patients in CCUs? 

3. Is there a relationship between the length of stay and the 

discharge survival status of patients in CCUs? 

4. Is there a relationship between the care ratio and the 

discharge survival status of patients in CCUs? 

Sunmary 

In Chapter 3, the methodology used in the study was 

discussed. First, the use of a descriptive design was presented as 

the method of collecting data on subjects at one point in time. 

Second, the method of sampling and the setting selection were 

presented. Third, the instrument (questionnaire) and operational 

variables for the constructs of "CCU Patient Outcomes Model" were 

presented. Fourth, the protection of human subjects was discussed. 
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Fifth, the procedures of data collection were described, and finally 

the methods used for data analysis were addressed. 



CHAPTER 4 

RESULTS OF ANALYSIS OF DATA 

In Chapter 4, the results of the data analysis are presented. 

First, the sample subjects are described. Second, the APACHE II 

scores are presented. Third, the results of the operational variables 

including APACHE II scores, age, nurse to patient ratio, CCU length of 

stay, and mortality (alive or dead) are discussed. Finally, the 

research findings as a result of correlational analysis (including 

Pearson and Point Biserial correlation coefficient) related to the 

research questions are addressed. 

Description of the Sample 

Descriptive statistics were used to analyze the demographic 

cnaracteristics of the sample. There were 179 patient charts which 

were reviewed. The demographics included 13 items: age, gender, 

marital status, social support, ethnicity, date of admission, mode of 

admission, conditions of admission, medical history, hospital 

admitting diagnosis, CCU admitting diagnosis, CCU length of stay 

(LOS), and mortality. Because of missing data, the valid cases vary 

with different demographic items. 

Age, CCU LOS, and Mortality 

The mean age for the total sample (n = 179) was 64.8 years. 

The ages of the sample were from 16 years of age to 94 years of age. 

49 
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Of the sample, 5.6% were between 16-4b years of age, 27.4% were 

between 46-60 years of age, 56.4% were between 61-80 years of age, and 

10.6% were between 81-94 years of age. The mean CCU LOS for the 

sample of 178 subjects was 63.8 hours, or almost 2.6 days for the 

average length of stay in the CCU. 

In this study, the survival status (mortality) for the sample 

(n = 179) at discharge was classified into alive or dead. Of the 

population, 165 subjects (92.2%) were discharged while 14 subjects 

(7.8%) died while in the hospital. 

Gender and Marital Status 

The population consisted of 111 (62%) males and 68 (38%) 

females. The female to male ratio was 1:1.6. Sixteen subjects (9.8%) 

of the sample were single, 125 subjects (76.2%) were married, and 23 

subjects (14%) were widowed. 

Social Support and Ethnicity 

Social support refers to family or significant others 

available to patient. The proportion of social support for the sample 

(n = 160) was as follows: Two subjects (1.3%) had no social support, 

111 subjects (69.4%) had social support, while for 47 subjects (29.4%) 

this information was unknown. The ethnic composition of the sample 

was 77% Anglo (n = 137), 0.5% Black (n = 1), 10.7% Hispanic (n = 19), 

while 11.8% (21 subjects) of the sample were of unknown ethnicity. 
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Dates, Mode, and Conditions of Admissions 

The dates of admissions to the hospital for the sample were 

from October 1, 1987 to December 14, 1987. The dates when subjects 

were admitted to the CCU ranged from October 1, 1987 to December 16, 

1987. Data regarding the mode of admission for the sample are shown 

in Table 2. Ninety-five subjects (54.6%) of the sample were admitted 

via the emergency room, 30 subjects (17.2%) were admitted directly to 

the CCU, 40 subjects (23%) were admitted via unit transfer, while 9 

subjects (5.2%) were admitted via other facilities. Table 3 presents 

subjects' condition at the time of admission. The admission condition 

for the sample was as follows: One subject (0.6%) of the sample was 

an emergency admission with trauma, 10 subjects (5.9%) of the sample 

had CPR prior to admission, and 21 subjects (12.4%) of the sample had 

surgery prior to admission. 

Medical History 

The data regarding the medical history for the sample are 

displayed in Table 4. A "yes" or "no" questionnaire was given 

relating to the parameters of medical history. About 82 subjects 

(46.9%) of the sample had a previous history of myocardial infarction 

—congestive heart failure (MI-CHF), 120 subjects (71%) had major 

systemic disease, while 26 subjects (37.1%) had the type of systemic 

disease as designated in APACHE II. In addition, 13 subjects (7.4%) 

had a history of chronic renal failure, and 2 subjects (1.1%) were 

admitted with cancer as part of present problem. Almost 11% (n=19) 

had a history of previous ICU admission within six months. For the 
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Table 2. Demographic Data of Subjects by Mode of Admission 

Mode of Admission Frequency Percent 

Direct Admission 30 17.2 

Admitted via ER* 95 54.6 

Admitted via 
unit transfer 

40 23.0 

Admitted via other 
facilities 

9 5.2 

TOTAL 174 100.0 

*ER = Emergency room 



53 

Table 3. Demographic Data of Subjects by Conditions of Admission 

Variable Frequency Percent 

Emergency Admit with Trauma 
Yes 1 0.6 

No 168 99.4 

Total 169 100 

CPR* Prior to Admission 
Yes 10 5.9 

No 159 94.1 

Total 169 100 

Surgery Prior to 
Admission 

Yes 21 12.4 

No 148 87.6 

Total 169 100 

*CPR = Cardiopulmonary resuscitation 
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Table 4. Frequency Distribution of Subjects by Medical History 

Variable Frequency Percent 

Previous MI-CHF 
No 93 53.1 
Yes 82 46.9 

TOTAL 175 100 

Major Systemic 
Disease No 49 29 

Yes 120 71 
TOTAL 169 100 

Any Type of Systemic 
Disease Related to No 44 62.9 
APACHE II Yes 26 37.1 

TOTAL 70 100 

History of Chronic 
Renal Failure No 162 92.6 

Yes 13 7.4 
TOTAL 175 100 

Cancer Part of 
Present Problem No 175 98.9 

Yes 2 1.1 
TOTAL 177 100 

Previous ICU 
Admission within No 157 89.2 
6 months Yes 19 10.8 

TOTAL 176 100 

Confirmed Infection 
No 158 90.3 
Yes 17 9.7 

TOTAL 175 100 
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last variable of confirmed infection in the medical history, there 

were 9.7% (n = 17) who were positive. 

Hospital and CCU Admitting Diagnosis 

Table 5 shows the hospital admitting diagnosis. During the 

time of hospital admission for the sample of 161 subjects, 66 subjects 

(41%) were given the diagnosis of "cardiac arrest" which was the most 

frequent diagnosis of the sample admitted to the hospital. The second 

largest diagnosis was "chest pain" which was given to 22 subjects 

(13.7%) of the sample. The proportion of the rest of the cardiac 

related diagnosis was as follows: Angina—8.1%; coronary artery 

disease—8.1%; congestive heart failure—7.5%; other cardiac 

diagnoses—6.8%; cardiac surgery—0.6%; and rhythm disturbance—0.6%. 

The total percentage of the cardiac related diagnoses were 86.4% of 

the sample (n=161), while the non-cardiac related diagnoses were given 

to 22 subjects (13.6%) of the sample. 

Data about the CCU admitting diagnoses are presented in Table 

6. Almost half of the sample, which consisted of 88 subjects (49.2%), 

experienced "cardiac arrest" during their CCU admission. Seventeen 

subjects (9.5%) of the sample required "cardiac surgery," 16 subjects 

(8.9%) had "congestive heart failure," 12 subjects (6.7%) had 

"angina," 10 subjects (5.6%) had "chest pain," 8 subjects (4.5%) had 

"other cardiac diagnoses," 4 subjects (2.2%) had "rhythm disturbance," 

while 3 subjects (1.7%) were diagnosed as having coronary artery 

disease at the time of CCU admission. Table 6 indicates that most 

(88.3%) of the sample (n = 179) had some form of cardiac related 



56 

Table 5. Frequency Distribution of Subjects by Hospital Admitting 
Diagnosis 

Cumulative Cumulative 
Variable Frequency Frequency Percent Percent 

* Cardiac Arrest 66 66 41 41 
* Chest Pain 22 88 13.7 54.7 
* CAD 13 101 8.1 62.8 
* Angina 13 114 8.1 70.9 
* CHF 12 126 7.5 78.4 
* Other Cardiac Diagnosis 11 137 6.8 85.2 
* Cardiac Surgery 1 138 0.6 85.8 
* Rhythm Disturbance 1 139 0.6 86.4 

Aneurysm (All types) 8 5.0 
Syncope 4 2.5 
Peripheral Vascular 2 1.2 
Sepsis 2 1.2 
Any Metabolic Renal 2 1.2 
Malignant Hypertension 1 0.6 
COPD 1 0.6 
Cancer, any type 1 0.6 
Head Trauma 1 0.6 

TOTAL 161 100 

*Cardiac Related Diagnosis 
bCHF = Congestive Heart Failure 

CAD = Coronary Artery Disease 
COPD = Chronic Obstructive Pulmonary Disease 
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Table 6. Frequency Distribution of Subjects by CCU Admitting 
Diagnosis 

Cumulative Cumulative 
Variable Frequency Frequency Percent Percent 

* Cardiac Arrest 88 88 49.2 49.2 
* Cardiac Surgery 17 105 9.5 58.7 
* CHF 16 121 8.9 67.6 
* Angina 12 133 6.7 74.3 
* Chest Pain 10 143 5.6 79.9 
* Other Cardiac Diagnosis 8 151 4.5 84.4 
* Rhythm Disturbance 4 155 2.2 86.6 
* CAD 3 158 1.7 88.3 

Peripheral Vascular 13 7.3 
Sepsis 4 2.2 
Syncope 3 1.7 
Malignant Hypertension 1 0.6 

TOTAL 179 100 

•Cardiac Related Diagnosis 
uCHF = Congestive Heart Failure 

CAD = Coronary Artery Disease 
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disease when they were admitted to the CCU. Among the total sample of 

179 subjects, non-cardiac related diagnoses were given to 21 subjects 

or 11.7% of the sample. 

Description of the APACHE II Score 
and the Nurse to Patient RafTo^ 

Acute Physiologic Score (APS), age points, and chronic health 

points comprised the score points of APACHE II. All of the data 

results including the 12 physiological variables of APS, age points 

and chronic health points are displayed in Tables 7-21, while the data 

results of nurse to patient ratio are presented in Table 22. 

Acute Physiologic Score Points 

The most frequently appearing score in the first physiologic 

variable of temperature (Table 7) was "0," or normal, for 152 subjects 

(89.9%) of the sample (n = 169). The mean score for temperature was 

0.15 (n = 169.), or slightly outside the range of normal. 

Table 8 displays the data of the second physiologic variable 

"mean arterial blood pressure." Score "0" (normal range) was given to 

115 subjects (66.5%) and score "2" (abnormal range) was given to 47 

subjects (27.5%) which totaled 93.7%. The mean score of mean arterial 

blood pressure was 0.74 for a sample of 173 subjects, or slightly 

outside the range of normal. 

The mean score for "heart rate" was 0.81 (n = 178), or 

slightly outside the range of normal, which is illustrated in Table 9. 

This is the third physiologic variable of APS. Most of the sample, 113 

subjects (63.5%), were scored as 0 (normal range). Score "2" (slightly 



Table 7. Frequency Distribution of Subjects by Scores of 
"Temperature" in the APACHE II 

59 

Score Value 

Range of 
Temperature 
( D e g r e e s  c )  Frequency Percent 

0 36-38.4 152 89.9 

1 34-35.9 
or 38.5-38.9 

13 7 . 7  

2 32-33.9 1 0.6 

3 30-31.9 
or 39-40.9 

2 1.2 

4 < 29.9 
or >_ 41 

1 0.6 

TOTAL 169 100 

*Key to score: 0 = Normal range 
1,2,3,4 = Abnormal range 



Table 8. Frequency Distribution of Subjects by Scores of "Mean 
Arterial Blood Pressure" in the APACHE II 
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Score Value 

Range of 
Mean Arterial 
Blood Pressure 
(mmHg) Frequency Percent 

0 70-109 115 66.5 

2 55-69 
or 110-129 

47 27.2 

3 130-159 10 5.8 

4 < 49 
or 160 

1 0.5 

TOTAL 173 100 

*Key to score: 0 ='Normal range 
2,3,4 = Abnormal range 



Table 9. Frequency Distribution of Subjects by Scores of "Heart Rate" 
in the APACHE II 

Score 

Score 

Value 

Val ue 

Range of 
Heart Rate 
(beat per 
minute) Frequency Percent 

0 70-109 113 63.5 

2 55-69 
or 110-139 

53 29.8 

3 40-54 
or 140-179 

10 5.6 

4 < 39 
or >_ 180 

2 1.1 

TOTAL 178 100 

*Key to score: 0 = Normal range 
2,3,4 = Abnormal range 
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Table 10. Frequency Distribution of Subjects by Scores of 
"Respiratory Rate" in the APACHE II 

Score Value 

Range of 
Respiratory 
Rate (rate 
per minute) Frequency Percent 

0 12-24 152 85.4 

1 10-11 
or 25-34 

19 10.7 

3 35-49 6 3.4 

4 < 5 
or £ 50 

1 0.5 

TOTAL 178 100 

*Key to score: 0 = Normal range 
1,3,4 = Abnormal range 



Table 11. Frequency Distribution of Subjects by Scores of 
"Bicarbonate" in the APACHE II 
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Score Value 

Range of 
Bicarbonate 
(mMol/L) Frequency Percent 

0 22-31.9 48 57.2 

1 32-40.9 2 2.4 

2 18-21.9 22 26.2 

3 15-17.9 
or 41-51.9 

6 7.1 

4 < 15 
or >_ 52 

6 7.1 

TOTAL 84 100 

*Key to score: 0 = Normal range 
1,2,3,4 = Abnormal range 



Table 12. Frequency Distribution of Subjects by Scores of "Arterial 
PH" in tne APACHE II 

Score Value 

Range of 
Arterial 
PH Frequency Percent 

0 7.33-7.49 63 74.1 

1 7.5-7.59 5 5.9 

2 7.25-7.32 9 10.6 

3 7.15-7.24 
or 7.6-7.69 

2 2.4 

4 < 7.15 
or 7.7 

6 7.0 

TOTAL 85 100 

*Key to score: 0 = Normal range 
1,2,3,4 = Abnormal range 
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Table 13. Frequency Distribution of Subjects by Scores of "Serum 
Sodium" in the APACHE II 

Score Value 

Range of 
Serum Sodium 
(mMol/L) Frequency Percent 

0 130-149 154 92.8 

2 120-129 
or 155-159 

9 5.4 

3 111-119 
or 160-179 

2 1.2 

4 < 110 
or >_ 180 

1 0.6 

TOTAL 166 100 

*Key to score: 0 = Normal range 
2,3,4 = Abnormal range 
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Table 14. Frequency Distribution of Subjects by Scores of "Serum 
Pottassium" in the APACHE II 

Score Value 

Range of 
Serum 
Pottassium 
{mMol /L) Frequency Percent 

0 3.5-5.4 139 80.8 

1 3-3.4 
or 5.5-5.9 

26 15.1 

2 2.5-2.9 1 0.6 

3 6-6.9 2 1.2 

4 < 2.5 
or > 7 

4 2.3 

TOTAL 172 100 

*Key to score: 0 = Normal range 
1,2,3,4 = Abnormal range 
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Table 15. Frequency Distribution of Subjects by Scores of "Serum 
Creatinine" in the APACHE II 

Score Value 

Range of 
Serum 
Creatinine 
(mg/100ml) Frequency Percent 

0 0.6-1.4 92 73 

2 < 0.6 
or 1.5-1.9 

19 15.1 

3 2-3.4 10 7.9 

4 >_ 3.5 4 3.2 

8 > 3.5 
with acute 
renal failure 

1 0.8 

TOTAL 126 100 

*Key to score: 0 = Normal range 
2,3,4,8 = Abnormal range 



Table 16. Frequency Distribution of Subjects by Scores of 
"Hematocrit" in the APACHE II 

Score Value 

Range of 
Hematocrit 
{ % )  Frequency Percent 

0 30-45.9 123 77.8 

1 46-49.9 18 11.4 

2 20-29.9 
or 50-59.9 

16 10.2 

4 < 20 
or >_ 60 

1 0.6 

TOTAL 158 100 

*Key to score: 0 = Normal range 
1,2,4 = Abnormal range 
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Table 17. Frequency Distribution of Subjects by Scores of "White 
Blood Count" in the APACHE II 

Score Value 

Range of White 
Blood Count 
(total/mm3 in 
1,000s) Frequency Percent 

0 3-14.9 124 84.4 

1 15-19.9 12 8.1 

2 1-2.9 
or 20-39.9 

11 7.5 

TOTAL 147 100 

*Key to score: 0 = Normal range 
1,2 = Abnormal range 
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Table 18. Frequency Distribution of Subjects by Scores of "Glasgow 
Coma Score" in tne APACHE II 

Score Value 
Value of 
Modified GCS Frequency Percent 

0 (15-15) 15 170 95 

7 (15-8) 8 2 1.1 

12 (15-3) 3 7 3.9 

TOTAL 179 100 

*Key to score: 0 = Normal range. For subjects who were alert and 
oriented in the orientation status. 

7 = Abnormal range. For subjects who were stuporous 
in the orientation status. 

12 = Abnormal range. For subjects who were comatous in 
the orientation status. 
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Table 19. Frequency Distribution of Subjects by Scores of "Age" in 
the APACHE II 

Range of Age 
Score Value (years of age) Frequency Percent 

0 <44 10 5.6 

2 45-54 21 11.7 

3 55-64 54 30.2 

5 65-74 51 28.5 

6 >75 43 24 

TOTAL 179 100 



72 

Table 20. Frequency Distribution of Subjects by Scores of "Chronic 
Health Points" in the APACHE II 

Score Value Frequency Percent 

0 149 84.2 

2 3 1.7 

5 25 14.1 

TOTAL 177 100 

*Key to score: 0 = Normal range. For subjects who had no history 
of severe organ system insufficiency or were not 
in immunocompromised state. 

2 = Abnormal range. For elective postoperative 
subjects who had a history of severe organ 
system insufficiency or were in immunocompromised 
state. 

5 = Abnormal range. For nonoperative or emergency 
postoperative subjects who had a history of severe 
organ system insufficiency or were in 
immunocompromised state. 
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Table 21. Mean Scores of Variables in the APACHE II 

Variable Sample Size Mean Score 

APS Points 

1. Temperature 169 0.15 
2. Mean Blood Pressure 173 0.74 
3. Heart Rate 178 0.81 
4. Respiratory Rate 178 0.23 
5. Bicarbonate 84 1.05** 
6. Arterial PH 85 0.62 " 
7. Serum Sodium 166 0.17 
8. Serum Potassium 172 0.29 
9. Serum Creatinine 126 0.73 

10. Hematocrite 158 0.34 
11. White Blood Count 147 0.23 
12. Glasgow Coma Score 179 0.49 

Age Points 179 4.01* 

Chronic Health Points 177 0.74 

APACHE II Score 130 9.86 

•Highest mean score among the variables in the APACHE II. 
**Second highest mean score among the variables in the APACHE II. 

APACHE II Score: Sum of total acute physiology score (APS) + age 
points + chronic health points. 

Total acute physiology score (APS): Sum of the 12 individual points. 
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Table 22. Frequency Distribution of Subjects by the Nurse to Patient 
Ratio 

Value Lable Value Frequency Percent 

1:3 0.3 4 4.2 

1:2 0.5 62 65.3 

1:1 1 27 28.4 

2 : 1  2  2  2 . 1  

TOTAL 95 100 
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deviate from the normal range) was given to 53 subjects { 2 9 . 8 % ) .  For 

the fourth physiologic variable "respiratory rate" of the APS (Table 

10), more than 95% of the sample (n = 178) were scored as 0 (normal 

range) and 1 (slightly deviate from the normal range), while the mean 

score was 0.23, or slightly outside the range of normal. 

Table 11 shows the results of the fifth physiologic variable 

"bicarbonate" for a sample of 84 subjects. The mean score of the 

bicarbonate was 1.05 (moderately outside the range of normal) whicn 

was very high compared to the means of other physiologic variables. 

The  percentage  for  the  scores  o f  0 ,1 ,2 ,3 ,4  o f  b icarbonate  were  5 7 . 2 % ,  

2.4%, 26.2%, 7.1%, and 7.1%, respectively. The data for the arterial 

PH in the APS of the APACHE II revealed a mean score of 0.62 (slightly 

outside the range of normal). The score distribution of arterial PH 

is presented in Table 12. The sample size was 85 and the percentage 

of the scores of 0,1,2,3,4 were 74.1%, 5.9%, 10.6%, 2.4%, and 7.0%, 

respectively. Score "0" (normal range) was the most frequently 

tallied value. 

Of the sample (n = 166), 154 subjects (92.8%) were scored "0" 

(normal range) in the seventh physiologic variable of serum sodium in 

the APS (Table 13). The mean score of serum sodium was 0.17 (slightly 

outside the range of normal). Table 14 shows the frequency 

distribution of serum potassium (the eighth physiologic variable in 

the APS) in which 139 subjects (80.8%) of the sample (n = 172) were 

scored "0" (normal range) and 26 subjects (15.1%) were scored "1" 
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(slightly deviate from the normal range). The mean score was 0.29, or 

slightly outside the range of normal. 

The data of the serum creatinine in the APS of the APACHE II 

(Table 15) revealed that 92 subjects (73%) of the sample (n = 126) 

were scored 0 (normal range) and 19 subjects (15.1%) were scored 2 

(moderately deviate from the normal range). The highest score of 

serum creatinine was 8 (extremely abnormal range) which included 1 

subject (0.8%). This score of 8 means that there was one subject who 

was in acute renal failure; therefore, the point had to be doubled. 

The mean score of serum creatinine was 0.73, or slightly outside the 

range of normal. 

Table 16 presents the data of the physiologic variable of 

hematocrit in the APS and shows that 123 subjects (77.8%) of the 

sample (n = 158) were scored 0 (normal range), 18 subjects (11.4%) 

were scored 1 (slightly abnormal range), 16 subjects (10.2%) were 

scored 2, while 1 subject (0.6%) was scored 4 (extremely abnormal 

range). The mean score was 0.34, or slightly outside the range of 

normal. The eleventh physiologic variable "white blood count" in the 

APS is illustrated in Table 17. The data showed that 124 subjects 

(84.4%) of the sample (n = 147) were scored 0 (normal range), 12 

subjects (8.1%) were scored 1, while 11 subjects (7.5%) were scored 2. 

There was a mean score of 0.23 (slightly outside the range of normal) 

for the white blood count. 

Table 18 presents the data of the Glasgow Coma Score (GCS), 

the last physiologic variable in the APS of the APACHE II. The 
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equation for calculating the point of Glasgow Coma Score in the APACHE 

II was 15 minus the modified GCS. The methods of giving the modified 

Glasgow Coma Score were: If the subject was alert and oriented, a 

modified GCS of 15 was given, if the subject was stuporous, a 

modified GCS of 8 was given, if the subject was comatous, a modified 

GCS of 3 was given. Of the total sample (n = 179) 170 subjects (95%) 

were scored 0 (subjects were alert and oriented), 2 subjects (1.1%) 

were scored 7 (subjects were stuporous), while 7 subjects (3.9%) were 

scored 12 (subjects were comatous) in the GCS of the APACHE II. The 

mean GCS point was 0.49, or slightly outside the range of normal. 

Age Points and Chronic Health Points 

The age points of the APACHE II are displayed in Table 19. 

The mean score of age points was high (4.01, or outside the range of 

normal). There were 10 subjects (5.6%) of the sample (n = 179) who 

were scored 0 (normal range), 21 subjects (11.7%) who were scored 2, 

54 subjects (30.2%) who were scored 3 (abnormal range), 51 subjects 

(28.5%) who were scored 5, wnile 43 subjects (24%) were scored 6 

(extremely abnormal range). The larger percentage of the sample were 

older and this accounted for the skewed data of the age distribution. 

The mean age of the population was 64.8 years which was consistent 

with the mean score of the age point in the APACHE II. 

Chronic health points, referring to the points assigned to the 

systemic diseases of liver, cardiovascular, respiratory, renal, and 

immunocompromised, are illustrated in Table 20. There were 149 

subjects (84.2%) of the sample (n = 177) who were scored 0 (normal 
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range), 3 subjects (1.7%) of the sample were scored 2 (abnormal 

range), while 25 subjects (14.1%) were scored 5 (highly deviate from 

the normal range). Most (84.2%) of the sample were without chronic 

systemic disease related to the APACHE II. The mean score of chronic 

health point was 0.74, or slightly outside the range of normal. 

Table 21 displays the mean scores of the 14 variables of 

APACHE II including the 12 variables under APS points, and age points, 

and chronic health points. Among the 14 variables of APACHE II the 

highest mean score was the variable of age (mean of 4.01), while the 

second highest was the variable of bicarbonate (mean of 1.05). From 

this finding, the variables of age and bicarbonate are the most 

significant factors affecting the APACHE II score. 

APACHE II Score 

For the sample of 130 subjects who had been given the complete 

APACHE II scores after modified calculation, the mean APACHE II score 

for this sample was 9.86 (Table 21). The range of the APACHE II 

scores for the sample was from a minimum score of 0 to a maximum score 

of 32 (sd 6.24). 

Nurse to Patient Ratio 

Table 22 presents the distribution of the scoring value for 

the nurse to patient ratio. Among the sample of 95 subjects, 4 

subjects (4.2%) were a part of a ratio of 1:3 (value of 0.3), 62 

subjects (65.3%) of the sample were a part of a ratio of 1:2 (value of 

0.5), 27 subjects (28.4%) were a part of a ratio of 1:1 (value of 1), 
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while 2 subjects (2.1%) of the sample were a part of a ratio of 2:1 

(value of 2). Most of the subjects who had these data received 

nursing care with a care ratio of 1:2. 

Description of the Measures in the 
"CCU Patient Outcomes Model" 

In this study, there were five operational variables measured 

in the conceptual framework of the "CCU Patient Outcomes Model." They 

were APACHE II score, age, nurse to patient ratio, CCU LOS, and 

mortality. To analyze the correlational relationships among these 

five variables accurately, 71 subjects were included in the sample 

since their data were complete in the five variables. 

The data of the five operational variables including the mean 

and standard deviation for the sample (n = 71) are shown in Table 23. 

The mean APACHE II score for the sample of 71 subjects was 8.67 (s.d 

= 5.06). The mean age for the sample was 64.3 years of age with a 

standard deviation of 12.05. In terms of the variable of nurse to 

patient ratio, the mean value was 0.69 nurse per patient (s.d.=0.33). 

The mean CCU length of stay for the sample was 69.59 hours (2.6 days) 

with a standard deviation of 79.63. The mean of the last operational 

variable, mortality, was 1.06 with a standard deviation of 0.23. 

Research Findings Related to Research Questions 

Table 24 and Figure 2 present the results of the correlational 

analysis. Correlation coefficient analysis was used among the 

operational variables in the "CCU Patient Outcomes Model" to answer 

the related research questions for this study. 
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Table 23. Mean Values of the Operational Variables in the "CCU 
Patient Outcomes Model." — (N=71) 

Mean Standard 
Variable Val ue Deviation 

APACHE II Score 8.67 5.06 

Age 64.31 y/o 12.05 

Nurse/Patient Ratio 0.69 0.33 

CCU LOS 69.59 hours 79.63 

Mortali ty 1.06 0.23 



Table 24. Correlations among Operational Variables in the "CCU 
Patient Outcomes Model" 

Variable Pair 
Research 
Question 

Correlation 
Coefficient 

Signif
icance 
Level 

Sample 
Size 

Statistical 
Method 

* APACHE II with Mortality 1 .23 .03* 71 Point-Biserial 

Age with Mortality 2 -.06 .30 71 Point-Biserial 

CCU LOS with Mortality 3 .04 .39 71 Point-Biserial 

* Nurse/Patient Ratio 
with Mortality 

4 .33 .00* 71 Point-Biserial 

* APACHE II with Age 5 .52 .00* 71 Pearson 

APACHE II with CCU LOS 6 .17 .08 71 Pearson 

* APACHE II with 
' Nurse/Patient Ratio 

7 .25 .02* 71 Pearson 

Age with CCU LOS 8 .11 .19 71 Pearson 

Age with Nurse/ 
Patient Ratio 

9 .10 .20 71 Pearson 

Nurse/Patient Ratio 
with CCU LOS 

10 .15 .10 71 Pearson 

•Significance level at p _< 0.05 
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APACHE 

SCORES 

MORTALITY 
1. ALIVE 
2. DEAD 

CM in 

AGE NURSE/PATIENT 
RATIO 

r = Correlation Coefficient 
•Significance level at p < .05 

Figure 2. Correlations among operational variables in the "CCU 
Patient Outcomes Model" 
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The first research question was: "Is there a relationship 

between the severity of illness and the discharge survival status of 

patients in CCUs?" A Point Biserial correlation coefficient was used 

to analyze the relationship. The findings showed that a positive 

significant correlation existed between the APACHE II score and the 

mortality (r =.23, p = .03). This relationship represents a 

significant positive, but low correlation between the severity of 

illness and the discharge survival status for patients in CCU, i.e., 

the greater the APACHE II score, the more likely the patient was to 

die. 

The second research question was: "Is there a relationship 

between the age and the discharge survival status of patients in 

CCUs?" A Point Biserial correlation coefficient was used to analyze 

the relationship. The findings showed no significant correlation (r 

= -.06, p = .30) between age and mortality, and there was no 

relationship between age and the discharge survival status of patients 

in CCU. 

The third research question was: "Is there a relationship 

between the length of stay and the discharge survival status of 

patients in CCUs?" A Point Biserial correlation coefficient was used 

to analyze the relationship. The findings showed no significant 

correlation (r = .04, p = .39) between the CCU length of stay and the 

mortality. Thus, there was no relationship between the length of stay 

and the discharge survival status of patients in CCU. 
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The fourth research question was: "Is there a relationship 

between the care ratio and the discharge survival status of patients 

in CCDs?" A Point Biserial correlation coefficient was used to 

analyze the relationship. The findings showed that a positive 

significant correlation was found between the nurse to patient ratio 

and mortality (r = .33, p = .00). This relationship represents a 

significant positive, but low correlation between the care ratio and 

the discharge survival status of patients in CCU, i.e., the higher the 

nurse to patient ratio, the more likely the patient will die. 

The fifth research question was: "Is there a relationship 

between the severity of illness and the age of patients in CCUs?" A 

Pearson correlation coefficient was used to analyze the relationship. 

The findings showed that a positive significant correlation was found 

between the APACHE II score and the age (r = .52, p = .00). This 

relationship represents a significant positive, and moderately high 

correlation between the severity of illness and the age of patients in 

CCU, thus, the greater the APACHE II score, the older the patient 

will be. 

The sixth research question was: "Is there a relationship 

between the severity of illness and the length of stay of patients in 

CCUs?" A Pearson correlation coefficient was used to analyze the 

relationship. The findings showed no significant correlation 

(r = .17, p = .08) between the APACHE II score and the CCU LOS. There 

was no relationship between the severity of illness and the length of 

stay of patients in CCU. 



85 

The seventh research question was: "Is there a relationship 

between the severity of illness and the care ratio of patients in 

CCUs?" A Pearson correlation coefficient was used to analyze the 

relationship. The findings showed that a positive significant 

correlation was found between the APACHE II score and the nurse to 

patient ratio (r = .25, p = .02). This relationship represents a 

significant positive, but low correlation between the severity of 

illness and the care ratio for patients in CCU, which indicates that 

the greater the APACHE II score, the higher the nurse to patient 

ratio. 

The eighth research question was: "Is there a relationship 

between the age and the length of stay of patients in CCUs?" A 

Pearson correlation coefficient was used to analyze the relationship. 

The findings showed no significant correlation (r = .11, p = .19) 

between age and the CCU LOS. There was no relationship between the 

age and the length of stay of patients in CCU. 

The ninth research question was: "Is there a relationship 

between the age and the care ratio of patients in CCUs?" A Pearson 

correlation coefficient was used to analyze the relationship. Tne 

findings showed no significant correlation (r = .10, p = .20) between 

the age and the nurse to patient ratio, and there was no relationship 

between the age and the care ratio of patients in CCU. 

The last research question was: "Is there a relationship 

between the care ratio and the length of stay of patients in CCUs?" A 

Pearson correlation coefficient was used to analyze the relationship. 
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The findings showed no significant correlation (r = .15, p =.10) 

between the nurse to patient ratio and the CCU LOS, and there was no 

relationship between the care ratio and the length of stay of patients 

in CCU. 

Sunroa ry 

Chapter 4 summarized the results of the data analysis. 

Descriptive and correlational statistics were used to analyze the 

data. The sample consisted of 179 subjects. The mean age of the 

sample (n = 179) was 64.8 years of age. The mean CCU LOS for the 

sample (n = 178) was 63.8 hours (2.6 days). Most (92.2%) of the 

sample (n = 179) lived to be discharged. 

The sample consisted of 111 (62%) male and 68 (38%) female. 

Of tne sample (n = 178), 77% were Anglos. Ninety five subjects 

(54.6%) of the sample (n = 174) were admitted via the emergency room, 

139 subjects (86.4%) of the sample (n = 161) were admitted with the 

diagnoses of cardiac related diseases. There were 158 subjects 

(88.3%) of the sample (n = 179) who were diagnosed with cardiac 

related diseases during their CCU admission. 

The mean APACHE II score for the sample (n = 130) was 9.86. 

Most of the subjects (65.3%) in the sample (n = 95) received nursing 

care with a care ratio of 1:2. Significant correlations (n = 71) 

existed among the following pairs of operational variables: APACHE II 

score with mortality, nurse to patient ratio with mortality, APACHE II 

score with age, and APACHE II score with nurse to patient ratio. 



CHAPTER 5 

DISCUSSION, CONCLUSIONS, LIMITATIONS, IMPLICATIONS, 
AND RECOMMENDATIONS 

In Chapter 5, the findings related to the sample 

characteristics and research questions are discussed. The conclusions 

related to tne conceptual framework, the literature, and the research 

questions based on the results of the data are presented. Limitations 

based on the validity and reliability of the instrument and the 

potential sources of error of the study are also addressed. 

Indications for nursing practice are included in this chapter. 

Finally, recommendations for further research are suggested. 

Discussion of the Findings 

Findings Related to the 
Sample Characteristics 

Most of the patients in the CCU in this study were older. 

Only 17.3% of the subjects in tne sample were below 54 years of age. 

The mean age for this sample was 64.8 years of age, and 24% of 

subjects were older than 75 years. Tne age factor affected the score 

of the APACHE II which was an indicator of the severity of illness. 

Risk of heart disease tends to increase with age (Murdaugh & 

Verran, 1987). Strasser (1987) mentioned that between the years 1980 

and 2000, the population aged 65 years and over is expected to 

increase to 38 million in developed countries. Cardiovascular disease 
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was predicted to be one of the main factors affecting life expectancy 

and the quality of life of elderly persons. Based on this information 

from the literature, the study's findings demonstrated that cardiac 

disease is correlated with elderly persons. The mean length of stay 

(LOS) in an CCU for medicare CCU patients in 1980 was 3.7 days 

(Helbing, 1980), while the mean CCU LOS in this study was 2.6 days. 

This finding could be explained as improvement in interventions in CCU 

and as a result of cost-effective decision making in recent years. 

Ninety-two percent of the patients in this study were 

discharged. This high survival rate could be explained by the 

following literature. Gomez-Marin et al. (1987) found that the 

mortality rate associated with coronary heart disease in the United 

States had declined steadily since 1968. Improved technology has made 

long-term survival possible among patients with acute myocardial 

infarction, and has resulted in a decline in mortality from coronary 

artery disease. Most people who have a myocardial infarction survive 

after being admitted to the hospital (Monteiro 1979). 

Fifty-four percent of the patients in this study were admitted 

via emergency room, and the rest of patients were admitted from other 

units. There were 120 subjects (71%) of the sample (n = 169) who had 

major systemic disease but only 26 subjects (37%) of the sample 

(n = 70) had the type of systemic diseases designated in APACHE II. 

When these results were compared with the data of the chronic health 

points in the APACHE II, they were consistent with each other. About 
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28 subjects (15.8%) of the sample (n = 177) nad a history of severe 

organ insufficiency or were in an immunocompromised state. 

In this study, more than 85% of the subjects in the sample 

were admitted to the hospital and CCU with cardiac related diagnoses. 

The most frequent diagnosis among those admitted was cardiac arrest. 

Subjects with cardiac arrest admitted to the hospital comprised 41% of 

the sample while 49% of the subjects admitted to CCU had cardiac 

arrests. This shows that almost half of the sample was admitted 

either to the hospital or to the CCU with cardiac arrest but only 7.8% 

of the sample died while in the hospital. This finding is 

significant. These data represent that improved technology made long-

term survival possible among patients with acute myocardial 

infarction, and resulted in a decline in mortality from coronary 

artery disease (Gomez-Marin et al., 1987). 

Moreover, the findings concerning the mortality rate of the 

sample were consistent with the information as presented by Monteiro 

(1979). He found that within the past two decades, the introduction 

of coronary care units (CCUs), clinically specialized physicians and 

nurses, and advanced therapeutic approaches have increased the 

survival rate for all persons admitted to a hospital with a diagnosis 

of nyocardial infarction and other cardiac diseases. 

The mean APACHE II score for the sample of 130 subjects was 

9.86. When comparing this score with the maximum possible APACHE II 

score of 71, the mean APACHE II score in this study was very low. It 

mignt be that the severity of illness for the sample (n = 130) was not 
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high and positive outcome of recovery could be possible. This is 

important since the general consensus among critical care experts was 

that an ICU or CCU should be used only for patients who have "a 

reasonable prospect of significant recovery" (Berenson, 1984). 

Among all of the variables in the APACHE II scoring system, 

the variable of age had the highest mean score; the variable of 

bicarbonate had the second highest mean score; the variable for heart 

rate had the third highest mean score; while the variables of mean 

arterial blood pressure, chronic health point, and serum creatinine 

had similar mean scores below heart rate. Within the mean APACHE II 

score of 9.86 for the sample, mean age point of 4.01 for the sample 

comprised 41% of the mean APACHE II score. This finding showed the 

significance of the variable of age for determining the APACHE II 

score in this study. Age was the significant factor that worsened the 

severity of illness for the sample. 

On the average, the nurse to patient ratio in ICUs is from 1:1 

to 1:2 (Russel, 1979). The results from this study also produced the 

same ratios as the literature. In this study, 65.3% of the subjects 

of the sample (n = 95) received care with a nurse to patient ratio of 

1:2, and 28.4% of the sample received care with a ratio of 1:1. These 

data indicate that the ratio of nurse to patient was very high in 

terms of the need for CCU patients. 

Findings Related to the Research Questions 

The results of the correlational analysis for the operational 

variables in the conceptual framework showed that there were no 
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significant relationships among the following six pairs of variables: 

Age with CCU LOS, age with mortality, age with nurse to patient ratio, 

CCU LOS with mortality, APACHE II with CCU LOS, and nurse to patient 

ratio with CCU LOS. However, there were significant relationships for 

the following pairs of variables. APACHE II score was slightly 

positively correlated with mortality. Nurse to patient ratio was 

slightly positively correlated with mortality. APACHE II score was 

moderately positively correlated with age. Last, the APACHE II score 

was slightly positively correlated with nurse to patient ratio. 

The relationships existed and described above could be 

interpreted in the following ways. The greater the APACHE II score, 

the more likely the patient is to die in the hospital. The higher the 

nurse to patient ratio, the more likely the patient is to die in the 

hospital. The greater the APACHE II score, the more likely the 

patient is to be older and the more likely the nurse to patient ratio 

is to be higher. 

Conclusions Related to the Conceptual Framework, 
Literature, and Research Questions 

The purpose of this study was to describe the relationships 

among patient characteristics, care processes, and outcomes for 

patients in CCUs. Patient characteristics which consist of the 

concepts of severity of illness and age could be operationally 

measured with APACHE II score and years of age. Care processes which 

consist of the concepts of care ratio and length of stay could be 

operationally measured with nurse to patient ratio and CCU LOS. 
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Patient outcomes which consist of the concept of discharge survival 

status could be operationally measured with mortality. 

The findings of this study answered the research questions and 

thus assisted in describing the relationship among patient 

characteristics, care processes, and outcomes. The following 

conclusions related to the conceptual framework, literature, and 

research questions were based on the results of the data analysis. 

These conclusions are listed in accordance with pre-established 

criterion levels of significance. 

Question 1 

The first research question was, "Is there a relationship 

between the severity of illness and the discharge survival status of 

patients in CCUs?" From the review of the literature, a negative 

relationship was found to exist between the severity of illness and 

the discharge survival status. 

Critically ill patients tend to have multiple underlying 

medical problems which produce severe physiological complications 

(Vanholder & Colardyn, 1980). After the patient has been taken to the 

CCU, health status (represented by the severity of illness) is the 

key factor influencing the use of the resources within the ICUs 

(Campion et al., 1982). From Knaus et al.'s study (1981), it was 

found tnat a direct relationship existed between the acute severity of 

illness and ICU patient mortality. 

APACHE II scores can be evaluated as an indicator for 

predicting care outcomes for a patient (Draper, 1987). Other systems 
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of classification other than APACHE II dealing with severity of 

illness have also consistently evidenced a positive relationship 

between likelihood of mortality and severity of illness (Cullen, 

1977). Certain diseases and/or conditions are the single most 

significant predictor; however, other factors such as age and severity 

of illness are the second most valid predictors in helping to predict 

patient outcomes (Knaus el al., 1984). 

As delineated in the conceptual framework, severity of illness 

is theorized to have a negative relationship with the discharge 

survival status. This indicates that the greater the severity of 

illness, the more likely the CCU patient will die. 

Data results from this study revealed that a significant 

positive relationship existed between APACHE II score and mortality. 

The greater the APACHE II score, the more likely the patient was to 

die in tne hospital. Patients who had low APACHE II scores had more 

of a chance to survive. This finding is consistent with the 

literature and with the prediction from the conceptual framework. A 

conclusion can be drawn that severity of illness is a valid factor in 

helping to determine the outcomes. APACHE II score was a significant 

predictor in helping to predict outcomes for CCU patients. 

The literature suggests that the tremendous allocation of 

resources has challenged health care providers to search for tools to 

assist them in making difficult decisions. The major question raised 

is: "Which patients can best be served by the costly modern 

technology and trained personnel used in coronary care units (CCUs)?" 
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(Teres & Lemeshow, 1987). The findings from this study indicated that 

the APACHE II scoring system can assist in making these difficult 

decisions. The data showed that patients who have less severity of 

illness (low APACHE II score) can best be served by the costly modern 

technology and trained personnel in coronary care units. The mean 

APACHE II score of this sample was 9.86. With an APACHE II score as 

low as this it would be reasonable to expect satisfactory outcomes 

with a mortality rate of less than 10% for patients in CCUs. 

Question 2 

The second research question was, "Is there a relationship 

between the age and the discharge survival status of patients in CCU?" 

Knaus et al. (1984) mentioned that age and severity of illness are the 

other important factors beside certain diseases in predicting 

mortality for ICU patients. According to Thibault (1984) there was a 

direct relationship between increasing age in patients over 65 years 

of age and their mortality rate in the hospital setting. 

Age is related to the morbidity and mortality of 

cardiovascular disease and mortality rate for patient. Age is an 

obvious factor related to outcomes for patient (Murdaugh & Verran, 

1987, Gomez-Marin et al., 1987). The literature showed that age is 

inversely correlated with the discharge survival status. In other 

words, the older the cardiovascular patient, the more likely the 

cardiovascular patient is to die in the hospital. 

As delineated in the conceptual framework of this study, age 

was theorized to have a negative relationship to discharge survival 
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status for patients in CCU. However, the results of this study 

revealed that no significant relationship existed between age and 

mortality. Years of age did not correlate with mortality of CCU 

patients in this study. In other words, age has nothing to do with 

the discharge survival status. This finding was contrary to 

information found in the literature and predicted in the conceptual 

framework. 

The fact that there was no significant relationship between 

the years of age and the mortality for CCU patients in this study was 

probably due to the fact that the mean age was 64.3 years of age for 

the sample. This differed from what Thibault (1984) found; there is a 

direct relationship between increasing age in patients over 65 years 

of age and their mortality rate. Another factor which may have 

affected the finding in this study is that the majority of subjects 

[92.2%) did survive to be discharged. This may have skewed the scores 

of mortality to the value of 1 (alive), as there may not have been a 

normal distribution. Moreover, most of the sample were older, and 

this might have skewed the age distribution and caused the non-normal 

distribution. 

Overall, based on the findings, age cannot be an independent 

valid factor in predicting the mortality for patients in CCU. Further 

research needs to be done to identify the relationship between age and 

the discharge survival status of CCU patients. 
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Question 3 

The third research question was, "Is there a relationship 

between the length of stay and the discharge survival status of 

patients in CCUs?" Some studies in the literature indicated that the 

average stay in an ICU for patients who died was about 1.5-2 times 

longer than those patients who survived (Cromwell & Kanak, 1982; 

Thibault, 1984). Draper (1987) stated that the length of time for the 

process of care is inversely related to the outcome for patients. 

There was an indication that the longer the patient stayed in a 

critical care unit, the greater the chance for severe morbidity and 

mortality (Teres & Lemeshow, 1987). 

However, the results in Berenson's study (1984) showed that 

some non-survivors had very short and others had very long ICU stays. 

Scheffler et al. (1981) found a nonlinear, U-shaped relationship 

between the use of ICU resources and the probability of survival. 

They concluded that a small portion of patients receiving ICU 

resources were non-survivors and thus a majority of ICU patients were 

helped or, at least, not harmed by the use of such resources. 

The literature suggests that length of stay (the time of care 

process) has a positive or negative relationship with the discharge 

survival status for ICU patients. But this information concerning 

length of stay was generally for patients in ICUs rather than 

specifically for patients in CCUs. 

As delineated in the conceptual framework, length of stay was 

theorized to have a negative relationship with the discharge survival 
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status. In other words, the longer the stay in CCU, the more likely 

the patient would be to die in the hospital. However, the findings of 

this study revealed that CCU LOS was not significantly correlated with 

mortality. There was no relationship between the length of stay and 

the discharge survival status for patients in CCU. This finding was 

contrary to the prediction in the conceptual framework but is 

consistent with some of the literature. 

The answer to the third research question from the results of 

this study was that length of stay (CCU LOS) is not an indicator in 

helping to predict the outcome (the mortality) for patients in CCUs. 

However, length of stay in the CCU may have a relationship to other 

outcomes than just mortality for patients. For example, the discharge 

functional status and long-term mortality after discharge may be 

affected by CCU LOS. This needs further research. 

Question 4 

The fourth question was, "Is there a relationship between the 

care ratio and the discharge survival status of patients in CCU?" The 

nursing component in the process of care is a critical one because it 

affects better quality care and outcomes for patients(Draper, 1987). 

Draper (1987) found the better outcome of ICU performance appeared to 

be related to the quality of the care-delivery system as it pertained 

to the coordination and communication among and between nurses and 

physicians. A functioning ICU requires effective nursing 

organization. Nurses must be well trained and accountable for high 

standards of performance. From Gomez-Marin et al.'s study (1987), 
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approximately 70% of the overall survival gain of the myocardial 

infarction patient can be attributed to better care during the 

hospitalization period. Health care is an obvious factor related to 

outcomes for patients. 

Carol stated (1983) that the nurse to patient ratio was 

somewhat related to outcomes for patient. When nurses were asked to 

care for greater numbers of patients and there was less time to care 

for assigned patients, quality of patient care was influenced. 

Creighton (1986) thought that adequate nurse to patient ratio was an 

important factor to ensure a satisfactory outcome for patients. 

Understaffing resulted in a reduced quality of nursing care in every 

situation and placed patient safety in jeopardy. 

According to Given et al. (1979, P.85), "to date, there is 

little evidence to suggest what effect health care professionals have 

on affecting changes in patient outcome status." Berenson (1984) 

reported that provider processes were necessary but not sufficient to 

achieve the desired outcomes. It was impossible to generalize about 

whether ICU care improved the outcome for the ICU patient population. 

ICU intervention was lifesaving for some patients with more acute, 

reversible diseases but its effectiveness in helping those with severe 

and debilitating chronic diseases was not verified. 

Therefore, as delineated in the conceptual framework, care 

ratio (nurse to patient ratio) was theorized to have a questionable 

relationship with the discharge survival status (mortality). However, 

the research findings for the fourth research question revealed that 
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there was a significant positive relationship between the nurse to 

patient ratio and mortality. This indicated that care ratio was 

correlated with discharge survival status. The higher the nurse to 

patient ratio, the more likely the CCU patient would be to die in the 

hospital. 

This finding is contrary to the findings in the literature 

review. There are several reasons which might explain this resultant 

relationship. The first one is: If the CCU patient died, then, 

he/she might have been very sick. If the CCU patient was very sick, 

then his/her severity of illness might have been very serious. If 

the patient had a high severity of illness, then he/she probably 

needed a greater nurse to patient ratio. From these statements care 

ratio is logically and positively related to mortality. Second, this 

finding might indicate that the staffing of nurses in CCU for the 

sample in this study was adequate and the patients who died during 

hospitalization had always received high nurse to patient ratio in the 

CCU care. Last, the literature only mentioned that there was a 

relationship between nurse/patient ratio and outcome for patients, but 

it did not refer to mortality. Outcomes for patients might have 

included short-term and long-term psychological and physiological 

status, and the ability to return to work, etc. As a result, the 

positive correlation between the nurse to patient ratio and mortality 

for patients in the CCU of this study could be a different significant 

finding. 



100 

In summary, care ratio is correlated with discharge survival 

status for patients in CCU. The higher the nurse to patient ratio, 

the more likely the patient is to die in the hospital. Therefore, 

when caring for a very sick patient (for example, high APACHE II 

score) with high nurse to patient ratio in CCU, nurses have two things 

to pay attention to. The first is: Do you serve the patient with 

high quality of patient care to ensure a positive outcome for the 

patient? The second is: Does the patient have a reasonable prospect 

of significant recovery and is the patient worth the costly, highly 

technological setting? On the other hand, the relationship between 

the nurse to patient ratio (or the trained/non-trained nurse or the 

core/non-core nurse) and the outcomes for patients (including 

mortality and functional status) need to be studied further in the 

future in order to discover the effect that nurses have on outcomes 

for the CCU patient. 

Question 5 

Research question 5 was, "Is there a relationship between the 

severity of illness and the age of patients in CCUs?" The literature 

indicated that age is an important component in the composition of the 

APACHE II score. Years of age were predicted to be positively 

correlated with the score of APACHE II. The relationship in the 

conceptual framework between these two variables was based on the 

information from this literature. 

As delineated in tne conceptual framework, severity of illness 

was theorized to have a positive relationship with age. Thus, the 
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greater the APACHE II score, the older the patient could be in CCU. 

Results of the study showed that the mean age for the sample was 64.3 

years of age. The mean age point within the APACHE II score was 4 

which comprised 40% of the mean APACHE II score. The results of the 

correlational analysis also indicated that age was highly positively 

correlated with the APACHE II score. In other words, the results of 

the study showed that the older the patient in CCU, the greater the 

APACHE II score. 

Based on the findings of this study, the conclusion can be 

drawn that age is a key variable to predict the severity of illness 

(APACHE II score). In order to have a good outcome, i.e., live 

through the experience, the degree of the severity of illness of CCU 

patients must be as low as possible. Young age was an important 

indicator for low severity of illness. 

Question 6 

The sixth research question was, " Is there a relationship 

between the severity of illness and the length of stay of patients in 

CCUs?" From the review of the literature, there was little supporting 

evidence of the existence of this relationship. In the conceptual 

framework the severity of illness was theorized to have a positive 

relationship with the length of stay. In other words, in the level of 

operational variables, the greater the APACHE II score, the more 

likely that the patient stay in CCU will be longer. 

However, the results of this study revealed no significant 

relationship between the APACHE II score and the CCU LOS. There was 



102 

no significant correlation between the severity of illness and the 

length of stay for patients in CCU. No conclusions can be drawn 

concerning these two variables. This is contrary to the predictions 

of the conceptual framework. 

Question 7 

The seventh research question was, "Is there a relationship 

between the severity of illness and the care ratio of patients in 

CCUs?" The literature reported that intensive care patients received 

approximately three times as much nursing care (nurse to patient ratio 

of 1:1 or 1:2) as ward patients (1:6 or more) (Russel, 1979). 

Patients in critical care settings are very sick. In other words, 

they always have a higher severity of illness than ward patients. 

This information from the literature indicated that the greater the 

severity of illness, the higher the nurse to patient ratio for ICU/CCU 

patients. 

In the conceptual framework severity of illness was theorized 

to have a positive relationship with the care ratio. In other words, 

at the level of operational variables in the "CCU Patient Outcomes 

Model," the greater the APACHE II score, the more likely that the 

nurse to patient ratio would be higher. 

The results of the correlational analysis in this study 

revealed that a significant positive correlation existed between the 

APACHE II score and the nurse to patient ratio. This correlation 

indicated that the greater the APACHE II score, the higher the nurse 

to patient ratio. Severity of illness showed a positive relationship 
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with care ratio. As a result, severity of illness of CCU patients 

could be used as an indicator to predict the need of staffing (nurse 

to patient ratio) for the strategies of nursing management for nursing 

administrators. This finding also revealed that the staffing in CCU 

setting for the sample in this study was adequate, based on the 

severity of illness of the CCU patients. 

For the sample of n = 71 in the correlation analysis, the mean 

APACHE II score was 8.67 while the mean nurse to patient ratio was 

0.69. About 65% of the sample (n = 95) had a nurse to patient ratio 

of 1:2. About 28% of the sample (n = 95) had a nurse to patient ratio 

of 1:1. Almost 93% of the sample (n = 95) received care with a ratio 

of 1:1 to 1:2. This finding represented that the staffing in the CCU 

studied was consistent with reports from the literature. The 

conclusion could be drawn that a CCU patient who has an APACHE II 

score of 8.67 may require the nursing care with 0.69 nurses/per shift 

(the nurse to patient ratio is about 7:10). This is called staffing 

based on patient severity and patient service need. 

Question 8 

The eighth research question was, "Is there a relationship 

between the age and the length of stay of patients in CCUs?" After 

reviewing the literature, aged patients spent more time in ICU/CCU 

than did younger patients (Campion et al., 1981). 

As delineated in the conceptual framework, age was theorized 

to have a positive relationship with the length of stay. This was 

consistent witn the literature. However, the results of this study 
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revealed no significant relationship between the age and the CCU LOS; 

there was no correlation found between the age and the length of stay 

for patients in CCU. In this study, age had nothing to do with length 

of stay. The findings for these two variables from the conceptual 

framework were rejected based on the findings; the findings also 

disagreed with statements in the literature. Further research needs 

to identify the relationship between age and length of stay for 

patients in CCUs. 

Question 9 

The ninth research question was, "Is there a relationship 

between the age and the care ratio of patients in CCUs?" The 

literature reported that incidences of critical illness and 

cardiovascular diseases increase with age and that the elderly are 

expected to need more intensive care. Not only do they spend more 

time in ICUs/CCUs but they also receive more intervention than younger 

patients (Campion et al., 1981). In other words, the literature 

supports that the older the patient in CCU, the higher the care ratio 

that is required. Age was supposed to have a positive relationship to 

the care ratio for patients in ICUs/CCUs. 

As delineated in the conceptual framework, age was theorized 

to have a positive relationship with the care ratio. This 

relationship was adopted from the literature. In contrast, the 

results of this study revealed no significant correlation existed 

between age and care ratio. In other words, years of age for patients 

in CCU had no relationship with the nurse to patient ratio. This 
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finding rejects the prediction of the conceptual framework and is 

contrary to statements from the literature. Further research is 

required in to clarify the relationship. 

Question 10 

The tenth and last research question was, "Is there a 

relationship between the care ratio and the length of stay of patients 

in CCUs?" The literature contains little evidence to prove or support 

the existence of this relationsnip. A positive relationship between 

the nurse to patient ratio and the CCU LOS was theorized in the 

conceptual framework. 

However, there was no evidence in the results of this study to 

support the relationship between the care ratio and the length of 

stay. In the correlational analysis of the study, nurse to patient 

ratio was not significantly correlated with the CCU LOS. The 

conclusion drawn was that care ratio had no relationship with length 

of stay for patients in CCU. 

Limitations 

The study had five limitations which limit generalization of 

the findings. They were: Methodological limitations, limitations of 

the validity of the instrument, limitations of the reliability of the 

instrument, potential sources of error, and other limitations. 

First, the methodological limitations restricted the 

population to which the findings might be generalized. The 

methodological limitations in this study resulted from such factors as 
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a non-random sample, a single setting, and uncontrolled data 

collection, etc. The second and third aspects of the limitations 

recognized by the author were that the measurement tools as described 

in Chapter 3 used in the study had limited validity and reliability. 

The fourth aspect of limitations recognized in this study were 

other potential sources of error. Potential sources of error refer to 

the threats to the validity of research design. Statistical 

conclusion validity, internal validity, and construct validity were 

included in the research design validity and are discussed as 

potential sources of error. 

Methodological Limitations 

1. Non-random sampling. The sampling in this study was 

convenient and consecutive sampling rather than random sampling. This 

non-random sampling restricted the population to which the findings 

might be generalized. 

2. Single setting. The generalizability of this study is 

limited by the fact that all data were collected in one hospital; 

therefore, any conclusions and generalizations that were reached may 

be applicable only to this particular population and sample. 

3. Uncontrolled data collection. This occurred because of 

ambiguity in some important variables which existed in the 

questionnaire. Level of consciousness (orientation status) and social 

support were the variables of ambiguity. For example, the data 

collector or the primary nurse interpreted the patient's orientation 

status and social support. There were no criteria to differentiate 



107 

the levels of consciousness (orientation status) or to identify the 

definition of different social supports. 

Limitations for the Instrument Validity 

There were seven limitations related to the validity of the 

measurement tool. They were, alteration in the APACHE II tool, 

inappropriate replacement of Pa02, no documented construct validity, 

modified calculation of GCS, missing data in the category of type of 

systemic disease, modified calculation of APACHE II score, and missing 

data in the APACHE II score and the nurse to patient ratio. 

The first limitation of instrument validity was the alteration 

in the APACHE II tool. When Knaus et al. (1985) designed the APACHE 

II scoring system, the chronic health points (within the APACHE II) 

referred to the history of severe organ system insufficiency or a 

patient whose state was immuno-compromised. Organ insufficiency or 

immuno-compromised state were to be evident prior to hospital 

admission and conform to the criteria (Appendix C) of the following 

diseases: liver, cardiovascular, respiratory, renal, and immuno

compromised diseases (chemotherapy). 

The instrument in this study, however was the questionnaire 

entitled "ICU Study Data Collection Form" (Appendix A). As part of 

the larger study, the instrument used for the study included items 

which were gathered from different severity of illness instruments, 

i.e., APS (Acute Physiology Score) and APACHE (Acute Physiology and 

Chronic Health Evaluation) (Lemeshow et al., 1985). Therefore, this 

instrument only covered certain information, i.e., whether the patient 
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had a previous MI/CHF, major systemic disease and its type, history of 

chronic renal failure (CRF) and its current treatment, and cancer as 

part of the present problem. The instrument used only covered data 

about cardiac, CRF, and respiratory diseases in accordance with the 

criteria of the APACHE II but it did not cover data about liver and 

immuno-compromised disease (chemotherapy). 

As a result, the findings of this study were limited to some 

chronic diseases relating to cardiac, respiratory, and CRF, but not 

liver or immuno-compromised disease. This meant that the measurement 

tool measured fewer items than that required in the concept. This was 

due to the design of the content of the instrument and lessened the 

degree of the content validity of the instrument. In other words, the 

method of measurement did not actually measure the expected content. 

The second limitation for the validity of instrument was 

inappropriate replacement of Pa02. APACHE II score includes 12 acute 

physiologic variables (APS). One important variable of APS is 

oxygenation: A-aD02 or Pa02(mnhg). In the instructions of the APACHE 

II scoring system (Knaus et al., 1985), serum HC03 (venous mMol/L) was 

used to replace oxygenation: A-ad02 or Pa02 if ABGs were not 

available. But this replacement was not preferred. Since Knaus et 

al. (1985, p. 819) stated that "although arterial blood gas 

measurements may be inappropriate for some patients, exclusion of 

these values is not encouraged and should only be done when clinical 

judgement strongly suggests that results would be within normal 

1 i mi ts." 
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In this study, there was no item of A-aD02 designed in the 

questionnaire. Moreover, the equation for computing the alveolar-

arterial 02 gradient (P[A-a]02) was heavily dependent on inspired 02 

(FI02) levels. However, the questionnaire does not contain an item of 

FI02. As a result, even if the data of Pa02 were collected in this 

study, it still couldn't be used to calculate the APACHE II score. 

Serum HC03 was used to replace the acute physiologic variable of 

oxygenation: Pa02. This replacement weakened the content validity of 

the instrument and decreased the validity of the APACHE II scoring 

system. 

The third limitation of the instrument validity was that there 

was no documented construct validity for the modified instrument. 

Only the step of concept analysis was done because the domain of the 

construct in the conceptual framework was identified. However, the 

other steps included in developing documented construct validity for 

the modified instrument were not done. The other steps for developing 

documented construct validity include factoral validity, contrasted 

groups approach, convergent validity, divergent validity, discriminant 

validity, nomological network validity, and successive verification. 

The fourth limitation of instrument validity concerns the 

modified calculation of Glasgow Coma Score (GCS). In this study, no 

real Glasgow Coma Score was recorded in the questionnaire. This was 

due to the fact that most patients in the CCU were clearly oriented 

and the nurses in the CCUs did not record the Glasgow Coma Score (GCS) 

as a routine. GCS was recorded only when the patient was admitted for 



110 

trauma. Therefore, there was a modified calculation for the Glasgow 

Coma Score to obtain the APACHE II score. 

The modified method to calculate GCS was to use the 

orientation status as the basis of calculation, because orientation 

status was recorded on the questionnaire. The equation for 

transferring CCU patient's orientation status to GCS was: If the 

subject was alert, a modified GCS of 15 was given. If the subject was 

stuporous, a modified GCS of 8 was given. If the subject was in a 

coma, a modified GCS of 3 was given. The score point of GCS in the 

APACHE II equals 15 minus the modified GCS. This method of 

calculation could lessen the validity of the GCS in the APACHE II 

scoring system. 

The fifth limitation to instrument validity was missing data 

in the category of "type of systemic disease." When analyzing the 

data of patient cnaracteristies in the medical history item, 120 

charts (1\%) of the sample {n = 169) revealed "Yes" in answering the 

question of whether or not the subject had a major systemic disease. 

However, only 26 subjects (37%) of the sample (n = 70) who were 

recorded had the type of systemic diseases related to APACHE II. 

These differences occurred because the data collectors did not 

identify type of systemic disease. The missing data could affect the 

validity of the instrument in calculating the APACHE II score. 

Modified calculation of APACHE II score is the sixth 

limitation of instrument validity. The APACHE II score as originally 

designed should consist of the points assigned to the 12 acute 
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physiologic variables (APS points), the age points and the chronic 

health points. There are a total of 14 variables in the APACHE II 

scoring system. The population in the study should include 179 

subjects. However, because of the great amount of missing data in 

different APACHE II variables, by the end of the study the valid cases 

that could be used for calculating the APACHE II score were limited to 

45 subjects. 

The sample of 45 valid subjects was too small for calculating 

the APACHE II score and not enough for the correlational analysis done 

in the study. Based on this point, a modified method of calculating 

the APACHE II score was developed in order to run the correlational 

analysis. The first was calculating the APACHE II score with a 

minimum of 12 valid variables and obtaining a mean for the 12 valid 

variables. Next, the mean of the 12 valid variables was added twice 

to remedy the remaining two invalid variables. Finally, all points of 

the 14 variables of the APACHE II were sunned and the total points of 

APACHE II score were obtained. After using the modified method to 

calculate the APACHE II score, there were 130 valid subjects who had a 

complete score of the APACHE II for use in the correlational analyses. 

Although this modified calculation of the APACHE II score 

worked in increasing the number of valid subjects so that a 

correlational analysis would be run for this study, the modification 

may have affected the validity of this instrument. This was not 

supported by the literature. "... however, measurement of all 12 

physiologic values is mandatory when using APACHE II. This eliminates 
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the problem of missing values and concerns about the assunption that 

an unmeasured variable was normal" (Knaus et al., 1985, p.819). 

The last limitation of instrument validity concerns missing data in 

the APACHE II score and nurse to patient ratio. The results of this 

study showed that there were 179 valid subjects in the variable of 

age, 178 valid subjects in the variable of CCU LOS, 179 valid subjects 

in the variable of mortality; however, there were only 45 valid 

subjects in the variable of APACHE II, and only 95 valid subjects in 

the variable of nurse to patient ratio. The missing data in the 

APACHE II score and nurse to patient ratio could have affected the 

instrument's validity for the purpose of correlational analyses in 

this study. 

Limitations for the Instrument 
Reliability 

There is one area of discussion included in the limitations of 

instrument reliability. It is inadequate stability and equivalence. 

There was no test-retest and interrater reliability for the 

instrument tested in this study. Data collectors were oriented to the 

chart of CCU patients and the way to collect data to minimize the 

operator error. 

Limitations about the Potential 
Sources of Error 

There were some threats to the research design validity, i.e., 

statistical conclusion validity, internal validity, and construct 

validity. 
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Statistical Conclusion Validity. Some threats which affected 

the statistical conclusion validity are: 

1. Violated assunption of statistical test (skewed data). This 

was due to the non-normal distribution (skewed shape) of the 

score in the population which led to non-significant findings 

and the research questions not being sufficiently answered. 

In the beginning of this study, it was assumed that there 

would be a normal distribution of scores for analysis. 

However, after analyzing the data, some non-normal 

distribution of scores was discovered, i.e., the distribution 

of mortality and age. Therefore, the research questions might 

not have been sufficiently answered. 

2. No reliability of measures. In this research, there were no 

test-retest reliability (stability) and no interrater 

reliability (equivalence) done to test the measure. 

3. Random irrelevancies in the experimental setting. Some 

environmental variables, e.g., differing nurse workloads and 

differing attitudes of in-charge or primary nurses could have 

influenced data collection and thus caused missing data or 

increased the difficulties in detecting differences in the 

data. 

Internal Validity. The threat to the internal validity was 

selection threat. This research was not a random sampling, but rather 

a convenient and consecutive sampling which could have threatened the 

val idity. 
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Construct validity. There was one threat to the construct 

validity. It was mono-operation bias. Mono-operation bias refers to 

the existence of only one method of measurement for a construct. For 

example, the only operational variable "mortality" was used to measure 

the construct of "patient outcomes." The singular measure of 

mortality was insufficient and not strong enough to represent the 

construct of outcomes. All the threats presented above are "errors" 

in the research findings. 

Other Limitations 

There were two kinds of limitations which do not belong to the 

areas already mentioned but which did affect the findings of this 

study. The first one was limited time for data collection. There was 

a paucity of time for some data collectors; they were limited in 

amount of time and inconvenienced by going back to recheck the data 

for accuracy and completeness. 

The second limitation was inaccessible data and difficulty in 

obtaining the data. Some data such as nurse to patient ratio had to 

be obtained from the charge nurse. However, this was sometimes 

difficult to obtain and led to a great deal of missing data. 

Inplications for Nursing 

In the findings of this study, there were no relationships 

between the age and nurse to patient ratio, between the age and 

mortality, between the age and CCU length of stay (LOS), between CCU 

LOS and mortality, between CCU LOS and APACHE II, and between CCU LOS 
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and nurse to patient ratio. The lack of significant relationships 

among these pairs of variable makes it impossible to draw 

generalizable conclusions about the relationships among these 

variables. 

However, this study did show that age is significantly related 

t o  A P A C H E  I I ,  m o r t a l i t y  i s  s i g n i f i c a n t l y  r e l a t e d  t o  A P A C H E  I I ,  

mortality is significantly related to nurse to patient ratio, and 

APACHE II is significantly related to nurse to patient ratio. 

Inplications for Nursing Practice 

1. Using the APACHE II score to predict mortality. The 

research findings showed that the greater the APACHE II score, the 

more likely the patient was to die in the hospital. This finding 

could be applied to clinical practice. For example, in the CCU 

setting, nurses have to pay attention to the patient identified as 

severely ill. When a CCU patient has high score in APACHE II, the 

quality of nursing care and cost-effective nursing must be given to 

improve the outcome for the patient (mortality) and save medical 

costs. However, if the CCU patient were in a critical state and also 

showed a very high APACHE II score, then all of the care providers 

would need to consider the worth of using modern technological in a 

costly environment for the patient. 

2. Using the APACHE II score to predict the nurse to patient 

ratio. Severity of illness could be used to predict the staffing (the 

allocation of nurses) in a CCU setting. The research findings showed 

that the greater the APACHE II score, the higher the required nurse to 
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patient ratio. The mean APACHE II score in the correlational analysis 

of this study was 8.67 (n = 71), while the mean nurse to patient ratio 

was about 0.7. This implies that in the clinical setting, the nurse 

to patient ratio of 7:10 could be used to care for the patient with 

APACHE II score around 8.67. This equation could become a guide for 

the staffing system for nursing administrators. 

3. Using years of age to predict the APACHE II score. In the 

CCU setting, age could be used as a critical indicator in helping to 

predict the severity of illness for patients in CCUs. The results of 

the study revealed that the greater the APACHE II score, the older the 

CCU patient. This finding could be applied to clinical practice in 

such a way that whenever the CCU patient is older, his/her severity of 

illness would likely to be high even though there was not enough 

information to show his/her APACHE II score. CCU nurses would need to 

be careful in caring for elderly patients especially the patient who 

is 65 or older. It takes more effort and time for CCU nurses to offer 

a high standard, high quality of nursing care when monitoring, 

watching, and caring for elderly patients. 

4. Using the nurse to patient ratio to predict mortality. 

The results of the study indicated that the higher the nurse to 

patient ratio, the more likely the CCU patient was to die in tne 

hospital. In other words, care ratio can be used as an indicator to 

predict the discharge survival status. It sounds illogical that the 

higher the nurse to patient ratio, the more likely the CCU patient is 

to die in the hospital. But, from the triangular relationships among 
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the variables of APACHE II score, nurse to patient ratio, and 

mortality (Figure 3) based on the findings of this research, the 

relationship is valid. 

In Figure 3, the relationships show that 1) the greater the 

APACHE II score, the more likely the patient will die, 2) the greater 

the APACHE II score, the more likely that the nurse to patient ratio 

will be higher. With this premise, the statement of " the higher the 

nurse to patient ratio, the more likely the patient will die" becomes 

acceptable and logical. This finding is very important when it is 

applied to clinical practice. It means that if a CCU head nurse does 

staffing based on the statement of "the greater the APACHE II score, 

the higher the nurse to patient ratio," then, the CCU nurse would need 

to be very careful in caring for a patient if she/he is assigned to a 

situation with 1:1 ratio or higher. This patient is likely to be 

severely ill and die in the hospital. 

5. Using the patient characteristics to prevent CCU 

admission. The population of CCU patients tends to be male, Anglo, 

and over 55 years of age. This requires much more preventive 

intervention for community nursing in the future. 

6. Using the research findings as a guide to improve the 

nursing practice. Nurses needs to develop more nursing diagnoses, 

higher standards of nursing process, and more valid tools for 

detecting the severity of patients' illnesses. Nursing professionals 

need to look for more critical indicators for predicting the outcomes 
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APACHE MORTALITY 
II 1. ALIVE 
SCORES + 2. DEAD 

NURSE/PATIENT 
RATIO 

+ = Positive relationship 
= Relationship existed 

Figure 3. Relationships among APACHE II scores, nurse to patient 
ratio, and mortality. 
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for patient to improve the quality of patient care and, finally, 

achieve satisfactory outcomes for patients in CCUs. 

Recommendations for Further Research 

Based on the research finding in this study, the following 

recommendations for future research are suggested: 

1. Evaluate the instrument. Evaluate and revise the 

instrument (questionnaire). Try to make it more sensitive 

and valid to improve the validity and reliability of the 

instrument before further use. 

2. Use a larger sample size, random samplng, and multiple 

settings. A larger sample size would confirm the 

relationships demonstrated in this study. A larger sample 

size would delineate the operational variables more clearly 

and prevent occurrence of a Type II error. A larger sample 

would make possible a more accurate and clear description of 

the correlational analysis of the APACHE II score and the 

other variables. Random sampling and multiple settings can 

help to generalize the research finding. 

3. Compare age with outcomes. Replicate this study to compare 

the relationship between years of age and mortality or 

functional outcomes to test the relationship supported in the 

literature. 

4. Compare patient characteristics with outcomes. Replicate the 

study to find is there any relationship between patient 

characteristics (including variables of severity of illness, 
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age, or others) and outcomes (including variables of 

mortality, functional status, or others) for patient. The 

findings in such a replication could be used to compare with 

the findings of this study. 

5. Compare the length of stay with outcomes. Replicate the study 

comparing the relationships between the length of stay (in 

hospital and in CCU) and outcomes (mortality and discharge 

functional status). 

6. Compare the care ratio with the functional outcomes. 

Replicate the study to discover any relationships between 

nurse to patient ratio and discharge functional status other 

than mortality. 

7. Compare the core/non-core nurse with outcomes. Replicate the 

study to test the relationship between core/non-core nurse and 

mortality and discharge functional status. 

8. Compare age with length of stay. Replicate the study to test 

the relationship between age and length of stay (CCU and 

hospital). 

9. Compare age with care ratio. Replicate the study to test the 

relationship between age and care ratio. 

10. Compare APACHE II score with outcomes without modified 

calculations of APACHE II and GCS. Replicate the study to 

identify the relationship between the APACHE II score and the 

mortality or the discharge functional level. In this 

replication, the standard calculations of APACHE II and 
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Glasgow Coma Score should be used rather than modified methods 

to calculate APACHE II score or GCS. 

Summary 

In Chapter 5, findings of research about the sample 

characteristics and the discussion of research questions were 

presented. Conclusions based on the findings in relation to the 

conceptual framework, literature, and research questions were 

addressed. In sunmarizing the conclusions, APACHE II scores were 

positively correlated with age. APACHE II scores were positively 

correlated with nurse to patient ratio. APACHE II scores were 

positively correlated with mortality. And nurse to patient ratio was 

positively correlated with mortality. All these significant 

relationships were assumed and supported by the conceptual framework 

and the literature except for the relationship between care ratio and 

mortality. 

Limitations identified in this study were discussed. These 

limitations included the aspects of methodological limitations, 

limitations for instrument validity, limitations for instrument 

reliability, limitations about potential sources of error, and other 

limitations. Implications for nursing practice were addressed. The 

important implications addressed in this chapter were 1) usir;g APACHE 

II scores to predict mortality, 2) using APACHE II scores to predict 

the nurse to patient ratio, 3) using years of age to predict the 

APACHE II score, 4) using nurse to patient ratio to predict 

mortality, 5) using the patient characteristics to prevent CCU 
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admission, and 6) using the research findings as a guide to improve 

nursing practice. Last, recommendations for further research were 

suggested. 



APPENDIX A 

XCD Study Data Collactiaa Na 

Fatlant 

Patiant Identification No.:_ 

Subject Mo. 

Hoapltal Adaiaalon Data: 

ICU Adaiaalon Data: 

ICU Diacharge to Unit: 

Fatiaat Charactmristica (Writa in or plica a [•f aark in coluan at right to indicata tha 
bait and/or corract rasponaa) 

DEM0CRAPB1C: 

1. Aga ___ 2. Candar: Hala 3. Marital Statua: Single __ 

Faaala Harriad 

Widoved " 

A. Social Support: Family or Significant othar avallabla to patiant: Yaa 

No 

5. Ethnic Croup: Anglo Black Biapanic American Indian Aaian 

Othar (Identify): 

1 Entry: Via E»er««ncv Rooa Blactlv* Admit 1 Entry: 
Diract Unit Trinifcr Othir fiellltv tranafar 

1 Entry: 

Condition: If Eaertancv Adaiaalon: all that aoolv 

Traiaa CPR Prior to Adaiasion Suraarv 

If trauma idantify acoraa 
for apacifiad times in ZR: 
Total Crams Sella: 
Nachaniaaa of Injury Scala: 
Total Cha^ion Scala: 

Diagnoaas: 
Adaiaalon Dx: 
ICU Admitting Ox: 

Surgical 
Procedural: 

ER Arrival ER Diaooaitlon 

CLINICAL ASSESSKEKTS: 

Adaiaaion 24 loan 41 Bours 
ICU 

Discharge 
Hoapltal 
Diatlartc 

1. Taaoaraturo 

Site Usad (oral, axillary 
raetal. tar) 

2. Svatollc BP 

Hathod/Slt* Ua*d 
(Artarlal.Cuff) 
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ICU Stwtj Biu Collection For* 

D. CLINICAL ASSESSMENTS (continued) 

1. Diastolic IF 

Adalaalan 24 Boura 41 Boura 
ICU 

Dlacharaa 
Hoapital 
Diacharta 

1. Diastolic IF 

4. bnlraton lata 
If luplntorj fallura. 
Identify wntilator balnt uwd 

S. Haart lata 

Slta (Aolcal. Badial) 

6. Urinary OutBut 

7. Laval of Conacioumaac 

a. Conacloua/Alart/Orlantad 

b. Daop Stupor: dacortlcata, 
dacarabrata, or apontanaoua 
soaturlnt 

-

E. COM: NO raaponaa to any 
•tlaulatlon 

d. Claaeow Coaa Scora 

I. UMMTOKY VALUES:* 

Pt07 or ADO, 

Artarlal OB 

Blcarbonata 

Sodlw 

Potaaalua 

Craatlnina 

BUN 

Haaatocrlt 

Platalat 

Wilta Call Count 

Baaoalobln 

Clucoaa 

F. NUBINC ASSESSMENT: 

Patlant Acuity Laval 

Unit Acuity Avaraaa at: 

Idantlfy nunbar of linaa, 
tubal, and dralna at: 

" Obtain the lab values that are available in chart. If values not available (or a specific 
tiaefraae, write mHAm for "not available in coluan space. 
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ICU Study DiU Collection for* 

C. CAIDIAC STATUS: Flrn check M In appropriate coluani Y • Yai; N » No 

J 4m S hra 11 hra 24 hra hra 40 hra 4f hra 
ia 
Din da 

T N Y N r N Y N Y H v N r N Y N 

1. Cheat Fein 

2. KC Chanaas with acuta HI 

3. Signs of low parfualon 
atata (ahock or decoa-
aenaated CW) 

4. Caaplas ventric ectopic 
activity > Class II Lown. 
If yaa. identify claaa 
balowi 
IIIi Hultlfom PVCe 
IV: A. Couslete 
IV: 1. Short V-Tach. 
nen-auatainad 
V: • on T (aarly phase 
WCe or auatained *-tach 

3. PVCa or Blacka or 
(include ID) or thytha 
other than nonal sinus 

I. KDICAL KSTOtr PAXAMZTOSt Check (»"J* yea et so all that apply, for aaeh ]rai write la 
apeclfica in apaea provided: 

1. 
2. 

Vrevioua myocardial Infarction or known poor laft ventricular functlaa/CHT 

Major Syataalc Dlaaaaa(a), If yaa, identify: _____________ 

3. History of Chronic Banal Tallurc, If yaa, Identify currant traataant: 

4. Cancar part of praaant problsa (an activ* aedical problea within 6 aonths of ICU 

Adaiaaion): 

5. _ Previous ICU Adaiaaion within laat 6 aonths: 

'• Confined Infactlon: If yaa. Identify kind: __________________ 

Location: . 

II. Car* Process Charactariatlca 

A. MEDICAL: 

1. Naae Priaary Adsittint Doctor'! 
Adaitting Doctor: Specialty: _____ 

to Ho 
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I CD Study Beta Collaetiaa Fm 

A. MDXCAL (continued) 

2. Identify kind ef eaaaultatlwi ordered In tha (appropriate tiae celuan) ky placing check Ii/f. 
* • Yaat N - Ho 

* la a* kr «« kr ICO Ms •chare* 
* p T T a r • 

Suraerr 
Internal Medicine 

Fulaonar* 

•aaateloav 

tarcMetrv 
•ndocrlnolotv 

Neurolorv 

Oofethalaolotv 

Ortbooadlca 

«/CW 

Neuroauraerr 

Neehrolocv 

Teacbln* (taeldenta) 

•aralag Can Fun —a Cfcanctarlatica 

a. amnn mason CMS uno 
For tha aveclfled tlaa frwa 111 

l,z 
}'3 

Idantlfy staff providing cm 
to patient In appropriate 
tlaa fraaaa: 

Cora Staff 

Non-Cora Staff 

C. DISCBAKGE PLMMIHC: 

Data Begun : Disciplines involvad: 

D. PATI EXT EDUCATION: 

Data: ; Teplc(>) Taught: 

Idantlfy DUclplina(e) Doing Taachlnt: 

III. BoepltJlizatlon Cara Outcoae 

A. Financial: Third Party: No Yes If y*i, idantlfy all that apply: 

Medicare AHCCCS __ Privata Insurance Other 

Total Coita: Total Chargaa: 
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ICO Study Dita Collection fen 

XII- •eefitaliaation Can Oetcoae (continued) 

B. SCSTINAT1CN STATUS: 

ItM Skill Nunlng Facility _______ 

Subacute Unit _______ 

Rehabilitation Identify lehsbllitatioa Service*: 

Long Tan Nursing Cara Facility: _____________ 

C. BU1TB STATUS OUTCOME: 

1. Mortality (bpln<) Mo Yaa 

If yaa, vbani ___________ 

2. Fhyaical function: Conflnad to bad Confined to hoaa __ 

Self cara with aaaiatanea _ Total aelf cara 

3. Inotloaal Function: Depraaaad 

Coping vail i raaaooabla problaa solving 

4. Identify prescribed post discharge traataaat(a) ordered: 

D. IDBRIFY DISCBAUE SIMUIY liraHATION (in place provided): 

1. ICU Discharge OK: 

Total ICU Length of Stay: __ 

•oapltal Discharge DXt 

Total loapltal lagth of Stay: 

3. CR CategoryOes): 

4. EK(a): 

CSO:dll 

chart:gso 

10/2/17 
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HUMAN SUBJECTS APPROVAL 

Tha University of Arizona 
HURRUN SUBF*CTI COMMITTEE 
Y609 N WARREN (BUILDING 220). ROOM 112 
TUETON, ANIONS 65724 
(W2)62FT-6721 OR 626-7575 

28 June 1968 

Shir-ley Chao, B.S. 
10937 1/2 Klingerman Street 
South El Monte, CA 91733 

KXi 181.99 
RELATIONSHIPS AMONG SELECTED PATIENT CHARACTERISTICS, CARE PROCESSES, AND CARE 
OUTCOMES FOR PATIENTS IN CORONARY CARE UNIT (CCU) 

Dear MG. Chao: 

We have received your above cited project. The procedure6 to be followed in this 
study pose no store than minimal risk to participating subjects. Regulations 
issued by the U.S. Department of Health and Human Services [45 CFR Part 46.110(b)] 
authorise approval of this type project through the expedited review procedures, 
with the condition(s) that subjects' anonymity be maintained. Although full Consit-
tee 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 adminis
trative approval is granted. This project is approved effective . 

The Human Subjects Committee (Institutional Review Board) of the University of 
Arizona has a current assurance of compliance, number H-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 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. 

When you contact our office concerning this project please state the project 
number, the name of the principal investigator, and the exact title of the project 
as indicated above. 

Sincerely yours, 

Milan Novak, M.D., Ph.D. 
Chairman 
Human Subjects Committee 

MN/MS 

cc: Departmental/College Review Comittee 



APPENDIX C 

CRITERIA OF THE CHRONIC HEALTH POINTS 
IN THE APACHE II 

Chronic Health Points 

If the patient has a history of severe organ system insufficiency or 
is immuno-compromised assign points as follows: 

a) for non-operative or emergency post-operative patients—5 points 
or 

b) for elective post-operative patients—2 points 

Definitions 

Organ insufficiency or immuno-compromised state must have been evident 
prior to this hospital admission and conform to the following 
criteria: 

LIVER: Biopsy proven cirrhosis and documented portal hypertension; 
episodes of past upper GI bleeding attributed to portal hypertension; 
or prior episodes of hepatic failure/encephalopathy/coma. 

CARDIOVASCULAR: New York Heart Association Class IV. 

RESPIRATORY: Chronic restrictive, obstructive, or vascular disease 
resulting in severe exercise restriction, i.e., unable to climb stairs 
or perform household duties; or documented chronic hypoxia, 
hypercapnia, secondary polycythemia, severe pulmonary hypertension 
(>40 mmHg), or respirator dependency. 

RENAL: Receiving chronic dialysis. 

IMMUNO-COMPROMISED: The patient has received therapy that suppresses 
resistance to infection, e.g., immuno-suppression, chemotherapy, 
radiation, long term or recent high dose steroids, or has a disease 
that is sufficiently advanced to suppress resistance to infection, 
e.g., leukemia, lymphoma, AIDS. 
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