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ABSTRACT 

Appropriate use of intensive care units is imperative. 

The purpose of the study was to describe severity of illness 

and nursing intervention scores of ICU patients at 

admission, discharge, and readmission, and to investigate 

whether severity of illness and nursing care needs 

influenced ICU discharge. Retrospective chart reviews were 

conducted at a Level I University affiliated medical center. 

Severity of illness (APACHE II) and nursing care needs 

(NIS score) were determined for ICU admission and discharge. 

Of the 123 subjects studied, 11 died; 10 subjects were 

readmitted. 

APACHE II and NIS scores decreased significantly 

between admission and discharge. The ICU survivors 

demonstrated a wide range of APACHE II and NIS scores. 

It was concluded that discharge appeared to be based on 

some recovery rather than recovery to a certain level . 

Development of objective tools to assess physiologic status 

and nursing care needs would assist in the appropriate 

admission and discharge of patients. 



10 

CHAPTER 1 

INTRODUCTION 

Since their inception, the purpose of intensive care 

units has remained the detection and treatment of life-

threatening acute physiologic derangements (Knaus, Draper, 

Wagner & Zimmerman, 1985). Intensive care units in the 

United States evolved from post operative recovery rooms in 

the 1940s. It was not until the 1970s, however, when 

federal government funding became available for the 

development of intensive care units that many hospitals 

developed such specialty units (Turley S Edwardson, 1985). 

In the United States, there are 7,434 designated intensive 

care units (Ayres & Combs, 19S2). 

Approximately 15-20% of hospital costs in the United 

States and up to 1% of the gross national product is 

dedicated to intensive care units (Berenson, 1984). 

Intensive care unit costs equal 28-34% of patients' total 

hospital bill (Ayres & Combs, 1992). Chassin (1982) stated 

that intensive care unit costs can be decreased by using 

strict criteria to define appropriate intensive care unit 

admissions. The change to prospective payment and questions 

regarding the effectiveness of intensive care units has 

renewed an interest in defining the appropriate use of these 

expensive resources (Turley & Edwardson, 1985). 

The severity of illness of intensive care unit patients 

varies greatly due to different definitions of "intensive" 
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care. Birnbaum (1986) reported that there are substantial 

differences in the level of intensive care practiced 

between, as well as within, hospitals. An appreciation of 

the range of severity of illness and level of nursing 

intervention required by intensive care unit patients is 

needed to fully appreciate the efficacy of intensive care 

units and to develop guidelines for the utilization of such 

units. 

Researchers have developed a number of systems to 

classify the severity of illness of patients. The 

'Abbreviated Injury Scale' (AIS), 'Trauma Score' (TS), and 

the 'Trauma score. Injury Severity Score, age combination 

index' (TRISS) have been used to assess the severity of 

injuries of trauma patients (Champion, Sacco, Carnazzo, 

Copes & Fouty, 1981; Civil S Schwab, 1988). The Mortality 

Prediction Model (MPM) and the Acute Physiology and Chronic 

Health Evaluation (APACHE) are two instruments frequently 

used to assess the severity of illness of both trauma and 

non-trauma patients. Severity of illness scores are 

essential for assessing patients within any given 

institution. They provide objective data for: (1) 

appropriate allocation of hospital resources; (2) evaluation 

of changes in patient status over time; (3) prediction of 

patient outcome; and, (4) evaluation of the quantity and 

quality of care provided in various hospital units. 
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Understanding the efficacy and utilization of intensive 

care units requires appreciating the range of severity of 

illness and the interventions provided to intensive care 

unit patients (Thibault, Mulley, Barnett, Goldstein, Reder, 

Sherman & Skinner, 1980). The care provided in intensive 

care units extends beyond information that can be obtained 

by inspection, auscultation, palpation, and percussion. 

Intensive care units offer the ability to; (1) Continually 

monitor vital signs, and cardiac rate and rhythm; (2) 

Perform frequent physical assessments; and, (3) Provide 

technology for life support and a vast array of highly 

technological invasive and non-invasive monitoring 

equipment. 

There are many types of Patient Classification Systems 

(PCS) which are used to monitor and quantify nursing 

interventions. These systems, initially derived using 

industrial engineering techniques, vary greatly. Patient 

Classification Systems have been used for years to develop 

nurse staffing systems (Reitz, 1985). When used as staffing 

tools, the PCS may focus on physical tasks performed for or 

on patients. Point values are assigned to "minutes" of care 

which are then taken as a "proxy for nursing practice" 

(Reitz, 1985, p. 22). Aspects of nursing practice such as 

patient-nurse psychosocial interaction, planning, and 

teaching are not included in all PCS. It has been suggested 

that a more comprehensive approach to patient classification 
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would involve utilizing a PCS which follows the nursing 

process and is consistent with actual contemporary nursing 

practice (Reitz, 1985). There are many PCS being utilized 

in hospitals today. Often hospitals design or have a PCS 

designed for their facility. Manufacturers of PCS offer 

different menus from which the hospitals may choose when 

designing a PCS (Meierhoffer, 1991). The hospital can 

select items which best match the population of the 

faci1i ty. 

The illness severity systems and patient classification 

systems have enabled researchers to conduct comparison 

studies regarding efficacy, cost, and utilization of 

intensive care units. Before these tools were available 

such studies were not possible due to the varying levels of 

patient acuity in different units. 

The assignment of patients to the most appropriate unit 

is a major issue facing hospitals today. Patients must be 

placed in units that provide the appropriate level of care. 

As additional fiscal restraints are placed on health care it 

becomes essential to develop criteria that objectively 

identify various levels of care. Levels of care provided by 

staff of intensive care, "step-down", intermediate care, and 

general units with intense observation abilities, and 

general units must be differentiated so patients can be 

appropriately placed and care provided in an effective yet 

efficient manner. 
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Purpose and Significance of the Study 

The purpose of the present study was to describe 

severity of illness and nursing intervention scores of 

intensive care unit patients at the time of admission, 

discharge, and readmission to the intensive care unit in a 

University affiliated. Level I trauma center. By describing 

the characteristics of those admitted, discharged, and 

readmitted to the intensive care unit it should be possible 

to make assumptions regarding present practice standards. 

These standards could then be applied to a larger group of 

patients as the next step in defining criteria for intensive 

care unit admission and discharge. 

Research Questions 

1. What are the ranges of APACHE II scores and nursing 

intervention scores of patients admitted to the intensive 

care unit? 

2. What are the ranges of APACHE II scores and nursing 

intervention scores of patients discharged from the 

intensive care unit? 

3. Are patients with similar APACHE II scores and nursing 

intervention scores discharged to the same type of unit(s)? 

4. Is there a significant relationship between APACHE II 

and nursing intervention scores? 

5. Are the discharge APACHE II scores and nursing 

intervention scores of patients readmitted to the intensive 

care unit higher than those not readmitted? 
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Secondary Question: 

1. Are patients' APACHE II scores and nursing intervention 

scores 24 hours post-readmission to the intensive care unit 

higher or lower than the scores 24 hours prior to the 

initial intensive care unit discharge? 

Conceptual Framework for the Study 

The conceptual framework for this study was based on 

the principle of distributive justice. Concepts which 

impact distributive justice are nursing care, technology, 

and physiological status. 

Distributive justice dictates that all individuals 

receive comparative treatment (Frankena, 1973). The 

standard for measuring distributive justice is equality of 

treatment. Equality of treatment should not be confused 

with identical treatment. A system that functions within 

the principle of distributive justice would ensure that the 

"same relative contribution" (Frankena, 1974, p. 51) is made 

to the goodness of each individual's life. Individuals with 

similar conditions would receive equal help according to 

their needs. 

Applying the principle of distributive justice to 

patient placement within hospitals requires that space (a 

bed), equipment needed for the patient's care (appropriate 

technology), and a nurse (able to provide a designated level 

of care) be available to provide the level of care required 

by all patients. Civetta (1988) stated "critical care today 
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requires a focus beyond the needs of a specific patient and 

must encompass the total number of patients who could be 

considered eligible for care given the number of available 

beds" (p. 8). The concern of bed availability emphasizes 

the need to have patients assigned to the most appropriate 

unit and the need to have intensive care unit beds available 

to those patients who require them. 

A system that assigns patients to the most appropriate 

nursing care unit based on the individual's needs is needed. 

Admission, transfer, and discharge from units would be based 

on the patient's need at any given point during 

hospitalization. The system would enable clinicians to 

objectively determine which patients are admitted to or 

transferred from intensive care units when there is limited 

availability of intensive care unit beds. 

High levels of technological support and high intensity 

nursing care are provided in intensive care units. 

Therefore, use of these units needs to be based not only on 

severity of illness but also on the technology required and 

the intensity of nursing care required. Measures of nursing 

care must include bedside care, as well as nursing 

responsibilities in the utilization of technology. Hudson-

Civetta (1988) concluded that the productivity and 

efficiency of nursing resources would be enhanced by 

understanding: (1) the kind of nursing care needed; (2) how 

bedside care is measured; and, (3) the relationship among 
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severity of illness and the amount and type of care to be 

given. 

Determining both severity of physiologic dysfunction 

and nursing care needs would provide a truer assessment of 

patient care needs than either measure alone. Use of both 

types of measures could be used to organize assignment of 

patients to units capable of providing appropriate care. 

In the future, defining units by the level of care 

given will provide a more objective system for admitting and 

transferring patients. Inpatient units could be designated, 

for example. Level I through Level V according to the range 

of severity of illness and nursing interventions required. 

The highest acuity and care intensity level would be 

designated Level I Care. Patients with the highest range of 

severity of illness and nursing interventions scores would 

be placed in Level I care units. Ongoing assessment and 

evaluation of the patients' severity of illness and nursing 

intervention scores would be used to determine whether 

patients remain in a Level I unit or are transferred to 

another unit. 

When levels of care are established and units 

identified by their level, guidelines could be established 

for admitting and transferring patients between units based 

on the patients severity of illness and nursing intervention 

scores. The guidelines would help: (1) prevent misuse of 

beds; (2) make beds available to those that require them; 
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(3) define appropriate number of beds required at each 

level; and, (4) eliminate a paradigm case of injustice - one 

in which there are two similar patients with similar care 

needs and one of them is denied admission to the most 

appropriate unit. 

An objective system could provide a means of placing 

patients in the most appropriate unit. Hospital units have 

been assigned names - intensive care, "step down"/ 

intermediate care - to designate the level of care provided. 

An objective system could quantify the level of care 

provided by each unit. Concepts to consider in developing 

such a system include the patients' nursing care needs, 

technological needs and physiologic status. 

Summary 

The first step in designing a patient placement system 

is to describe current practice. This study described the 

admission, discharge, and readmission characteristics of 

intensive care unit patients. The concepts of nursing 

interventions and technological needs were measured by the 

Nursing Intervention Score (NIS). The APACHE II measured 

the concept of patient physiological status and dysfunction. 
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CHAPTER 2 

LITERATURE REVIEW 

The literature review focused on appropriate use of 

intensive care units and the instruments used to measure the 

concepts of nursing care and physiologic dysfunction. 

Nursing care includes quantity of nursing care provided and 

utilization of technology. 

Measures of Illness Severity 

The two widely accepted tools used to measure illness 

severity are the Mortality Prediction Model (MPM) and the 

Acute Physiology and Chronic Health Evaluation (APACHE). 

Both of these tools can be applied to medical and surgical 

patients and to patients with and without trauma. Both were 

initially designed to predict probability of mortality after 

hospital admission. 

Mortality Prediction Model 

The Mortality Prediction Model (MPM) was developed for 

predicting probability of death in adult medical-surgical 

intensive care unit patients (Lemeshow, Teres, Avrunin & 

Gage, 1988). The MPM is a seven-variable model that 

predicts the probability of hospital mortality at the time 

of admission to the intensive care unit (Lemeshow, et al., 

1988). The seven variables are: (1) level of consciousness; 

(2) type of admission; (3) cancer part of present problem; 

(4) infection; (5) CPR prior to ICU admission; (6) age; and, 

(7) systolic BP (Lemeshow, Teres, Avrunin & Pastides, 1987). 
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Lemeshow, et al. (1987) conducted a study to test the 

admission MPM model. The study followed 1,997 patients 

admitted to a general medical-surgical intensive care unit. 

Each patient's probability of hospital mortality was 

calculated based on the seven variables. Patients were 

grouped into "deciles of risk" then further categorized by 

survival states. 

There are 199 patients in the top decile (10% of 

patients with highest mortality probability). The 

probability of mortality for these patients ranged from 

0.631 to 1.00. Of the 199 patients, the model predicted 

161.5 to die and 37 to live. There were 156 actual deaths. 

The researchers reported that the strong agreement between 

observed and expected frequencies in the top decile and the 

other nine deciles provided "reassuring evidence that the 

model describes the actual data set satisfactorily" 

(Lemeshow, et al., 1987, p. 210). 

Lemeshow et al. (1988) studied 2,644 patients admitted 

to an adult general medical-surgical intensive care unit 

between February 1983 and January 1985. The admission MPM 

showed "close agreement" (goodness of fit test, p=.53) 

between the expected and observed values for patients who 

lived or died within each of the deciles of risk. The 

overall correct classification rate was 86.5%. The results 

of the study suggested that using serial observations might 

enhance the usefulness of the MPM to help practitioners and 
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families anticipate patients' likely outcome. The 

researchers cautioned that the methods used in the study 

need to be validated with other cohorts of intensive care 

unit patients to check intra and interhospital validity. 

APACHE II 

The APACHE (Acute Physiology and Chronic Health 

Evaluation), a severity of illness classification system was 

developed by the George Washington University Intensive Care 

Unit Research Group in response to the need for a precise 

tool "to estimate the pretreatment risk of death in severely 

ill patients" in a variety of hospitals (Knaus, Draper, 

Wagner & Zimmerman, 1986, p. 410). The group believed that 

the diversity of diseases and differences among hospitals 

had limited previous multi-institutional evaluation of risk 

of death. The APACHE system was found to show a strong, 

stable relationship between severity of illness and 

probability of death in a variety of commonly treated 

diseases in multi-institutional (United States) and 

international studies of medical and surgical intensive care 

units (Knaus, Draper, Wagner, Zimmerman, Birnbaum, Cullen, 

Kohles, Shin, & Snyder, 1982; Knaus, LeGall, 6 Wagner 1982; 

Wagner, Draper, & Abizanda Campos, [1984, cited in Knaus, 

Draper, Wagner & Zimmerman 1986]). 

Tool Design and Development 

The original APACHE consisted of two parts. The acute 

physiology score (APS) was obtained by grading 34 
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physiologic variables. Each variable reflected the degree 

of physiologic or chemical derangement within the patient's 

first 32 hours in the intensive care unit (Knaus, Draper, 

Wagner, Zimmerman, Birnbaum, Cullen, Kohles, Shin, & Snyder, 

1982; Lemeshow, et al., 1987; Scheffler, Knaus, Wagner & 

Zimmerman, 1982). Data were collected every 8 hours during 

the 32 hour period (Knaus, et al., 1986). A chronic health 

component score which reflected the presence of a defined 

chronic illness was added to the APS to calculate the total 

APACHE score. 

Although the original APACHE was reliable, researchers 

found that it could be cumbersome to use due to the number 

of physiologic measurements (Knaus, et al., 1986). The 

research group refined and simplified the system to create 

the APACHE II which used information from fewer, more 

readily available, physiologic measurements. The time 

period from when data were collected was decreased from 32 

to 24 hours. Data collection was changed from every eight 

hours to daily (Knaus, et al., 1982; Knaus, et al., 1986). 

The researchers decreased the number of physiologic 

variables in the APS from 34 to 12. In addition to 

decreasing the number of variables, the weighting of 

individual variables was altered. Knaus, et al. (1985) 

reported that they used clinical judgement and documented 

physiologic relationships to delete measurements and change 

assigned weights. Multiple logistic regression analyses 
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revealed that the "12-variable APS had a slightly better 

aggregate explanatory power than did the 34- variable score" 

(Knaus, et al., 1985, p. 824). An age score was added to 

the APACHE II because "age and severe chronic health 

problems reflect diminished physiologic reserve" (Knaus, et 

al., 1985, p. 819). Knaus et al. (1985) reported that the 

APACHE II maintained the accuracy of the original APACHE. 

Thus, the APACHE II can be divided into three sections: the 

acute physiology score; the chronic health status score, 

and, the patient's age score (Knaus et al., 1985). 

The acute physiology score (APS) is based on 12 

physiologic variables: temperature, mean arterial pressure, 

heart rate, respiratory rate, arterial pH, serum sodium, 

serum potassium, serum creatinine, hematocrit, white blood 

cell (WBC) count, serum bicarbonate level (if arterial blood 

gas not available), the difference between alveolar and 

arterial oxygen partial pressure (AaD02) or arterial partial 

pressure for oxygen (Pa02) and Glasgow Coma Scale. Each of 

the 12 physiological variables, except the Glasgow Coma 

Scale, is assigned a score (0-4) depending on the degree of 

abnormality (Appendix A). If a variable is measured more 

than once during the 24 hour period, the most deranged value 

is used. The sum of the individual variable scores combined 

with the calculated Glasgow Coma Scale Value is the acute 

physiology score. The Glasgow Coma Scale Value is 
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calculated by subtracting the patient's Glasgow Coma Score 

from 15 (Knaus, et al., 1985; Rubins & Moskowitz, 1988). 

The patient's age score can range from zero to six 

points. Points are assigned based on age group. Patients 

44 years old or less receive no points. Patients 45 to 54 

years old receive 2 points, 55 to 64 years old receive 3 

points, 65 to 74 years old receive 5 points, and those 

patients who are older than 74 receive 6 points. 

Chronic health points are assigned in the presence of 

chronic illness or immunosuppression prior to the current 

hospitalization. Systems/organs reviewed to assign points 

include the liver, cardiovascular, respiratory and renal 

systems (Appendix A). The three areas, APS, Age Score, and 

Chronic Health Points, are then summed to obtain the APACHE 

II Score. 

The APACHE II score range is 0-71. Higher scores 

(within the range) have been closely correlated with 

subsequent risk of death (Knaus et al., 1985). Knaus et al. 

(1985) noted that the APACHE II system should be more useful 

than the original APACHE system to determine the need for 

admission and continued stay in the intensive care unit. 

The APACHE II system was designed to allow for 

comparisons of patient populations and to make predictions 

for groups. It was not designed to be used to make 

decisions regarding treatment or withholding treatment for 

individual patients. Knaus, Draper and Wagner (1989b) 
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stated that prior to APACHE-related information being used 

for individual patient treatment decisions there must be 

statistical, analytical and design work to set limits and 

explore possibilities. 

The George Washington University Intensive Care Unit 

Research Group is examining and testing a third form of the 

APACHE (APACHE III) with the goal of improving the risk 

prediction available with the APACHE II system. The APACHE 

III system provides a continuous pretreatment risk measure. 

Data collection includes an initial admission value, a 

"worst over initial 23 hours value" and the time between 

emergency room arrival and intensive care unit admission 

(Knaus, Wagner, Draper, Zimmerman, Bergner, Bastes, Sirio, 

Murphy, Lotring, Damiano & Harrell, 1991 p. 1632). 

Information regarding the patient's time in the 

emergency room was incorporated in the APACHE III system to 

examine lead time bias. The amount of time spent in the 

emergency department and what occurs while the patient is in 

the emergency department varies between hospitals. 

Hospitals may stabilize patients prior to transfer to the 

intensive care unit or may transfer the patient to the 

intensive care unit for stabilization (Wagner, Knaus & 

Bergner, 1989). This difference in practice will affect the 

APACHE score. Patients who have been stabilized in the 

emergency department will have a more normal intensive care 

unit admission/24 hour APACHE score than patients who are 
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stabilized in the intensive care unit (Wagner, Draper S 

Knaus, 1989). 

Data collection for APACHE III validation will include 

data related to the daily complement of nursing personnel 

caring for intensive care unit patients. The nursing 

personnel data will be linked with census, disease severity, 

and therapy data (Draper, Russo & Wagner, 1989). 

Multivariate regression analysis of the daily data would 

generate estimates of the labor effort each type of patient 

requires on subsequent days during their ICU stay. The 

nurse planning tool "should be far more precise than 

anything else available" (Draper et al., 1989, p. 217). 

Clinical Application 

Knaus et al. presented reports of their validation of 

the APACHE II tool (1985) and a report using the APACHE II 

tool (1986). A national multi-institutional study tested 

the association between the APACHE II score and hospital 

mortality. Overall, correct classification, the number of 

patients predicted to die compared to the number who did 

die, was 86%. The results of the study indicated that the 

APACHE II was able to stratify a "wide variety of patients 

prognostically" (Knaus et al., 1985, p. 825) due to the 

consistent and strong relationship between risk of death and 

acute physiological derangement during acute illness (Knaus 

et al., 1985). Knaus et al. in a 1986 study, which involved 

5030 patients at 13 different hospitals, compared outcomes 
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of intensive care unit patients and treatment courses. 

Knaus et al. (1986) compared actual mortality rates with the 

predicted mortality rates for subjects in the study. The 

predicted mortality rates for patients with APACHE II scores 

of less than 20 was 0 to 27%; actual mortality was 2 to 25%. 

When subjects' APACHE II scores were 21 to 30, the predicted 

mortality was 41 to 72% compared to the actual mortality 

rate of 37 to 67%. For patients with an APACHE II score of 

greater than 30 points (33 to 42+), the actual mortality 

rate was 77 to 94% compared to the predicted rate of 75 to 

95% (Knaus et al., 1986). 

A study conducted in Saudi Arabia by Chang, Jacobs, Lee 

and Pace (1988) focused on using trend analysis of daily 

APACHE II scores. The purpose of the study was to use trend 

analysis to improve the sensitivity and accuracy of the 

method to predict outcome. Daily APACHE II scores were 

calculated on 212 adult intensive care unit patients from 

their admission to discharge. 

Data from the first 100 patients were used to establish 

Defining Criteria; criteria to predict those patients who 

would die during their hospitalization. The initial 

Defining Criteria were set based on the researchers* 

experience in previous studies and analysis of the data from 

the first 100 patients in the study. The researchers' 

experience indicated that no patient with an APACHE II score 

of greater than 33 had survived. Therefore, Level 1 
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criteria were set at an APACHE II score of greater than 33. 

Only three patients had survived with APACHE II scores 

greater than 30, therefore Level 2 criteria were set at 30. 

Level 3 was set at 25 points based on the observation that 

if a patient had an APACHE II greater than 25 points and if 

the patient's score had increased by more than 2 points 

between measurements the patient had died. The initial 

Defining Criteria were; Level 1 > 33 points. Level 2 = 30 

points, and Level 3 = 25 (Chang et al., 1988). 

The Defining Criteria Levels were then increased to 

build a greater safety margin against an incorrect 

prediction of death. This second set of Defining Criteria 

were: Level 1 > 35 points, Level 2 = 30 points, and Level 3 

= 27 points. Analysis to test predictive power of daily 

APACHE II scores applied the second set of Defining Criteria 

to data gathered from the next 112 patients admitted (Chang, 

et al., 1988). Analysis included the absolute APACHE II 

score value for each day, whether the score was greater than 

one of the Defining Criteria, and the rate of change in the 

APACHE II score compared to the previous day's score. 

Nineteen patients (58%) were correctly predicted to die 

during their first 2 days in the intensive care unit. No 

errors of prediction of death were reported using the second 

set of criteria. The researchers identified Glasgow Coma 

Scores as a subjective variable which can lead to false 

predictions. To reduce the chance of false positive 
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prediction of death the researchers gave higher or normal 

Glasgow Coma Scores to patients with difficult neurological 

assessments (Chang, et al., 1988). 

The results of the study showed that predictions based 

on daily APACHE II scores were superior to predictions based 

on a single APACHE II score. Daily APACHE II scores 

reflected dynamic changes affecting ICU patients. Chang et 

al. (1988) noted that they are not proposing that daily 

APACHE II scores be used to support clinical decision

making . 

Rubins and Moskowitz (1988) conducted a study to 

attempt to identify variables associated with unexpected 

death or readmission following discharge from a medical 

intensive care unit. They compared patients discharged 

alive from the intensive care unit who experienced 

readmission or death to patients discharged alive from the 

intensive care who had an ensuing uncomplicated hospital 

course. The study followed 295 patients from intensive care 

unit admission until hospital discharge or death. 

Additional endpoints included unexpected readmission to the 

intensive care unit or unexpected death on a general ward. 

Severity of illness was measured using the APS portion of 

the APACHE II. Scores were calculated at admission and 

discharge from the intensive care unit. 

Rubins and Moskowitz (1988) reported that 60 of the 295 

patients died during their initial intensive care unit stay. 
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Patients discharged from the unit who were designated "do 

not resuscitate" (n=6) were excluded from follow up in the 

study. Of the remaining 229 patients, 37 experienced one or 

more unexpected readmissions (n=30) or death (n=7). Twenty-

eight of the 37 unexpected events (readmission or death) 

occurred within 72 hours of discharge from the intensive 

care unit. 

The patients who experienced unexpected events were 

sicker than patients who did not experience complications. 

These patients had higher admission APS (13.5 + 6.5 versus 

10.1 + 6.1) and higher intensive care unit discharge APS 

(9.8 ± 5.3 versus 7.9 + 4.9). The patients were also older 

(65 ± 10.2 versus 56.8 ± 13.6), had higher discharge heart 

and respiratory rates and lower hematocrit values than 

patients without complications. Sixteen readmissions were 

due to the same problem for which the patients were 

initially admitted (Rubins S Moskowitz, 1988). 

The investigators suggested that age and admission APS 

were strongly associated with unexpected outcome. They 

suggested that patients can be described by characteristics 

such as age, diagnosis and physiologic markers of severity 

of illness. Limitations of the study may be related to the 

population characteristics. The study was conducted at a 

Veterans Administration Hospital where 95% of the study 

participants were male, the mean age of participants was 
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59.9 ± 15.2 years, and 80% of participants were Caucasians 

(Rubins S Moskowitz, 1988). 

Chelluri, Pinsky and Grenvik (1992) examined the course 

of illness in patients 85 years of age or older, who were 

admitted to the ICU. There were 34 patients in the study. 

Data reported for the entire population included: mean age 

88 years ± 3, mean ICU length of stay (LOS) 4 days ± 4, mean 

APACHE II 22 ± 8, and mean APS 15 ± 8. There were 15 men 

and 19 women in the study. The researchers reported data 

for survivors versus nonsurvivors. Survivors (n=21) had a 

mean age of 88.3 ± 3 years old. Their mean ICU LOS was 4 ± 

2 days, mean APACHE II score 18 ± 5 and the mean APS was 10 

± 5. Ten of the survivors were female and 11 were male. 

The nonsurvivors (n=13) had a mean age of 88 ± 2 years old, 

a mean APACHE II score of 30 ±7, mean APS of 2 3 ± 8, and a 

mean ICU LOS of 30 ± 7 days. There were 4 men (31%) and 9 

women in the nonsurvivor group. The nonsurvivor group 

included patients who died after ICU discharge. Of the 13 

nonsurvivors, 4 died after transfer to wards. The 

probability of death, per APACHE II calculation for the 

group, was 40%. The actual mortality rate was 38%. 

Ferraris and Propp (1992) studied 110 critical care 

patients. The purpose of the study was to identify 

variables associated with unfavorable ICU outcome. The 

researchers stated that the variables collected around the 

time of admission as part of disease severity indices do not 
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generally take into account events that impact patients 

during their ICU stay. Ferraris and Propp (1992) evaluated 

patient outcome based on whether the patient was improved or 

unimproved, not if the patient was discharged or remained in 

the ICU. 

Of the 26 variables analyzed using univariant 

statistical methods, 9 had p values <.05. The nine 

variables were age, APS, APACHE II score, the number of 

repeat admissions to the ICU during a given hospitalization, 

respiratory complication while in the ICU, sepsis developing 

in the ICU, renal failure developing in the ICU, 

disseminated intravascular coagulation (DIC) while in the 

ICU and occurrence of any iatrogenic complication (Ferraris 

& Propp, 1992). 

Results were reported for medical versus surgical 

patients and ICU outcome variables. The medical patients 

were elderly (mean age 65.2 + 16.9 years), more likely to be 

male (62%), had a mean LOS of approximately two weeks (13.8 

days), and a mean APACHE II score of 15.3 ± 6.0. The 

surgical patients were also elderly (mean age 65.7 ± 13 

years), more likely to be male (69%), and had a mean APACHE 

II score of 12.0 + 4.8 (Ferraris S Propp, 1992). 

Intensive care unit variables were designated as 

improved or unimproved. There were 46 patients in the 

improved group; 27 were male. The mean age for improved 

patients was 62.1 years ± 18.9. Improved patients had a 
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mean APACHE II score of 12.04 ± 4.74 and a mean APS of 6.25 

± 3.01. There were 64 patients in the unimproved group; 44 

were male. The mean age for the unimproved patients was 

67.8 years ± 10.2. Unimproved patients had a mean APACHE II 

score of 14.25 ± 5.89 and a mean APS of 6,92 ± 4.76 

(Ferraris 8. Propp, 1992). 

Ferraris and Propp (1992) reported that results of 

their study support the literature evidence that "iatrogenic 

injury while in the ICU is the cause of adverse outcome" (p. 

973). The study indicated that 37% of those patients with 

an ICU LOS of >72 hours had some iatrogenic complications. 

Iatrogenic complications were defined as any unexpected 

negative outcome that resulted from a therapeutic 

intervention. 

Intensive care unit outcome (favorable or unfavorable) 

was not associated with APACHE II scores. Ferraris and 

Propp (1992) reported that the lack of a significant 

relationship may have been due to the study inclusion 

criteria which limited study participants to those patients 

who survived >72 hours in the ICU. 

Patient Classification Systems 

There are two basic frameworks for patient 

classification instruments - prototype and factor analysis 

evaluation (Abdellah & Levine, 1965). The prototype system 

has three or four categories of patients with descriptions 

of the typical care requirements of each category. Use of 
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the prototype system has decreased because patients often 

have care needs which would place them in more than one 

category (Haas, 1988). Factor analysis evaluation systems 

have lists of critical indicators or descriptions of direct 

nursing care (Abdellah S Levine, 1965). The sum of the 

indicators present designates the patient's category. 

Patient Classification Systems (PCS) are part of 

standard operating procedures in most institutions. As 

previously stated, patient classification systems were 

initially developed based on industrial engineering 

techniques. The early tools which used the technique of 

assigning a specific number of points based on the time 

needed to perform the tasks received much criticism. The 

PCS were modified to include psychosocial interactions, 

planning, and patient/fami 1y teaching and support. 

Patient Classification Systems (PCS) have been adopted 

to predict staffing needs, measure productivity, maintain or 

achieve accreditation by the Joint Commission on the 

Accreditation of Healthcare Organizations (JCAHO), and 

identify appropriate patient placement (Haas, 1988; Reitz, 

1985). Reitz (1985) stated that a valid, reliable patient 

classification system can assist in placing patients in 

units with the most appropriate nursing and material 

resources available. Researchers have suggested that nurse 

administrators might consider using patient classification 
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systems to establish intensive care unit admission and 

discharge criteria (Jennings, Rea, Antopol & Carty, 1989). 

The use of patient classification systems within 

hospitals mandates that the validity and reliability of the 

tool be established and monitored within each setting (Haas, 

1988). The validity and reliability checks must be re

evaluated periodically after implementing the tool 

(Giovannetti & Mayer, 1984). The re-evaluations may lead to 

revisions or abandonment of the tool by the facility. The 

tool must reflect the entire nursing process (Haas, 1988: 

Reitz, 1985), nursing as practiced at the facility 

(Jennings, et al., 1989), and be able to be revised as 

nursing interventions change (Haas, 1988). 

Patient classification systems may serve as a tool for 

selecting appropriate units to which patients are admitted 

based on the level of care expected for their diagnosis. 

These classification systems can be used in medical/surgical 

intensive care units as admission and transfer criteria 

(Adams & Johnson, 1986). Giovannetti and Mayer (1984) 

stated that patient classification systems provide 

information that will enable admitting departments to place 

patients effectively. 

Therapeutic Intervention Scoring System (TISS) 

An example of a patient classification system is the 

Therapeutic Intervention Scoring System (TISS). Researchers 

at Massachusetts General Hospital devised the TISS to 
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classify the nursing care needs by quantitating therapeutic 

intervention (Cullen, Civetta, Briggs & Ferrara, 1974). The 

system scored 57 interventions on a scale of one to four. 

The researchers weighted the interventions by assigning 

interventions that would be implemented in only exceedingly 

ill patients a score of four. The TISS has been used at 

Massachusetts General Hospital to determine appropriate 

utilization of the intensive care units, to determine nurse-

patient ratios, to analyze the cost of intensive care, and 

to quantitatively classify critically ill patients into four 

care categories based on the number of intervention points 

they received (Cullen, et al., 1974). 

A study of 850 patient days at Massachusetts General 

Hospital revealed that the intensive care unit differed from 

general wards both quantitatively and qualitatively. The 

results of the study noted that not all critically ill 

patients were located in intensive care units and that 

intermediate care units with relatively high-density nursing 

care would be a more efficient utilization of space and 

services for some patients. The TISS tool was revised in 

1983 due to innovations in critical care (Cullen, et al., 

1974). 

Critical Care Patient Classification Tool 

Harborview Medical Center in Seattle, Washington began 

using the Critical Care Patient Classification Tool 

developed by D.J. Sullivan & Associates in mid-1984 (J. 
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Griffin, personal communication, December 16, 1991). A 

summary of the tool is presented as Appendix B. The 

Critical Care Patient Classification Tool consists of three 

parts. Part One contains 21 interventions related to 

hygiene, safety, activity, elimination and nutrition. Part 

Two contains 41 interventions which are divided into body 

systems - cardiovascular (13), respiratory (8), neurological 

(5), gastrointestinal/genitourinary (7), and 

musculoskeletal/integument (8). Part Three interventions 

include medicines/intravenous therapy (9), miscellaneous 

(2), teaching/support, and emergent events. 

The tool assigns a designated number of points per 

intervention and provides a method for increasing the point 

value based on frequency of the intervention. Each point is 

equivalent to five minutes of time. Retrospective analysis 

of data collected at Harborview revealed that patients who 

scored 40-65 points were "pairable" intensive care unit 

patients. A "pairable" patient is one that can be cared for 

by a nurse who had another patient. The care of two 

"pairable" patients is assigned to one nurse. Patients who 

scored less than 40 points had been discharged from the 

intensive care unit (R. Luedke, personal communication, 

1992). 

Harborview Medical Center began using the tool in 1985. 

At that time, an audit group consisting of an "expert" from 

each unit was established to review three charts per month. 
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The tool was found to be "cumbersome" to use and therefore 

was revised in 1986. Audits conducted after 1986 found the 

tool to be 90% reliable in the critical care units (R. 

Luedke, personal communication, 1992). 

R. Luedke (personal communication, 1992) reports that 

Harborview stopped using the tool because it found that the 

costs of training staff to use the tool effectively 

outweighed the benefits of the tool. It was also noted that 

audits of the tool may have actually been audits of 

documentation not actual care provided (R. Luedke, personal 

communication, 1992). 

Appropriate Use of Intensive Care Units 

The appropriate use of intensive care units in United 

States hospitals is a very complex issue. Guidelines for 

admission and discharge vary between hospitals, individual 

units in hospitals, and the providers of healthcare. 

Researchers have described patients in terms of severity of 

illness, risk of complication, and amount of nursing care 

required. 

Yu (1988) stated that patients admitted to intensive 

care units generally fall into three categories related to 

the patient and/or one situational category. Patient 

related categories are: (1) Those requiring emergency 

attention for life-threatening problems; (2) Individuals who 

are relatively physiologically stable yet have experienced a 

recent major insult-trauma, bleeding or unstable myocardial 
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infarction with multiple arrhythmias; and, (3) Those who are 

at risk for complications that could be devastating, for 

example, patients admitted for possible upper 

gastrointestinal bleed. The situational category involves 

patients admitted due to the desire of physician or family; 

reasons for the admission include the need for closer 

observation than general units can provide or medicolegal or 

social realities not related to physiological needs (Yu, 

1988). 

Hudson-Civetta (1988) described three general 

objectives for intensive care; (1) monitoring/observation; 

(2) providing extensive nursing care requirements; and, (3) 

constant physician care. Patients in the monitoring and 

observations class (approximately 20%) are admitted to 

detect and act upon complications. The extensive nursing 

care requirement class is composed of patients who are 

physiologically stable yet require more nursing case hours. 

According to Hudson-Civetta (1988), 60% of patients fell 

within the extensive nursing requirement class. Unstable 

patients requiring constant physician care, more 

interventions and an increased complexity of nursing care 

account for 12-20% of the patients. 

Thibault et al. (1980) studied, 2,693 intensive care 

unit patients admitted to Massachusetts General Hospital 

between July 1977 and July 1979. They found that a majority 

of patients (77%) were monitored without invasive devices. 
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Active intervention such as mechanical ventilation, 

vasopressor therapy, invasive hemodynamic monitoring or 

dialysis occurred in 23% (n=632) of the patients. The 

number of deaths were divided into two categories; patients 

who died in the unit (n=162) and patients who died after 

initial intensive care unit discharge (n=108). 

Schwartz and Cullen (1981) studied adverse reactions of 

intensive care unit patients. Adverse reactions were 

defined as returning to intensive care, dying while in the 

hospital and remaining in the hospital one month or more 

after intensive care unit discharge. After six months of 

data collection, Schwartz and Cullen (1981) reported that 

patients admitted for overnight stays in the intensive care 

unit accounted for less than 1% of non-triaged patients with 

adverse reactions, 23% of triaged (nonelective discharge) 

patients suffered adverse reactions and 15% of non-triaged 

patients suffered adverse reactions. They concluded that 

triaged patients were not ready for floor care and would 

have benefitted from intermediate care if it had been 

available (Schwartz & Cullen, 1981). 

Marshall, Schwenzer, Orsina, Fletcher and Durbin (1992) 

conducted a retrospective study of ICU utilization during a 

period of shortage of critical care nurses which resulted in 

the closure of 2-6 surgical ICU beds. The study assessed 

the severity of illness of both patients admitted and those 

denied admission to the surgical ICU. The study followed 
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308 patients for whom a bed in the surgical ICU had been 

requested. The researchers noted that it is difficult to 

accurately predict a patient's prognosis or to differentiate 

patients who would benefit from care provided in an 

intensive care unit from those who would have a positive 

outcome without ICU admission. 

The researchers hypothesized that the severity of 

illness of patients admitted to the surgical ICU would 

increase as bed availability decreased. During the study 

period, 308 requests for admission to the surgical ICU were 

made. Two hundred and ninety-five (95.8%) were admitted and 

13 (4.2%) were denied admission (Marshall, et al., 1992). 

The mean APACHE II of patients admitted was 16.5 ± 6.3. 

The mean APACHE II score for the 13 patients denied surgical 

ICU admission was 10.8 ± 7.2. There was a significant 

(p<.005) difference in APACHE II between the two groups. 

ANOVA and Wilcoxon analysis revealed that as the number of 

empty beds decreased, the APACHE II (severity of illness) of 

the admitted patients decreased. The average LOS was 3.0 

days compared to 3.7 days during the same time period the 

previous years (Marshall, et al., 1992). 

The range of APACHE II scores for patients denied 

admission (n=13) was 1-31. Two of the patients, with APACHE 

II scores of 9 and 17, denied admission to the surgical ICU 

were admitted to another ICU. Two other patients who had 

APACHE II scores of 21 and 24 were emergently admitted to 
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the surgical ICU after initial admission to the general 

surgical wards. Both patients were in extremis. Other 

patients were triaged from the surgical ICU to make room for 

the patients from the ward. It was noted that four or more 

ICU beds (nonsurgical ICU) were available at the time the 

patients were admitted to the general ward (Marshall, et 

al., 1992). 

A comparison of the APACHE II scores by admitting 

service was made. The cardiothoracic service had 1.6% (n=3) 

of their patients denied admission. Average APACHE II 

scores for cardiothoracic patients admitted was 17.3, and 

11.7 for those denied admission. The neurosurgery patients' 

average admission APACHE II was 13.9 compared to 4.5 for 

neurosurgery patients denied admission. Six percent (n=4) 

of the neurosurgery patients were denied admission. The 

general surgery service, which had 10.4% (n=5) of its 

admissions denied, had the highest average APACHE II scores 

for both denied (15.8) and admitted (17.7) patients 

(Marshall, et al., 1992). 

There were 15 patients (4.7%) readmitted and 20 (5.7%) 

deaths in the unit during the study. The unit had a 

readmission rate of 4.1% and a mortality rate of 4.5% during 

the same time period the previous year (Marshall, et al., 

1992) . 

Marshall, et al . (1992) concluded: (1) "Admission 

patterns did not change" and there were "no significant 
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attempts to limit admission to more severely ill patients 

during times of the greatest shortage of surgical ICU beds" 

(p. 391); (2) Rationing and utilization practices were 

subjective and inequitable; and, (3) Implicit criteria for 

admission were not based primarily on severity of illness. 

Summary 

The appropriate use of intensive care units and tools 

used to measure severity of illness and nursing care needs 

have been presented. Studies which used the tools or 

reported current utilization of intensive care units have 

also been reported. 

The MPM and APACHE II scoring systems were designed to 

measure the severity of illness of medical and surgical 

patients. Researcher.^ have tested and validated both tools. 

The APACHE II system has been used to review daily changes 

in severity of illness, identify variables associated with 

unfavorable or unexpected outcomes and to study what effect 

age may have on survival. 

Patient Classification Systems have evolved from task 

focused tools to systems which measure a variety of nursing 

care activities. The development of PCS continues as 

nursing practice changes. The tools reviewed, the TISS and 

Critical Care Patient Classification Tool, are only two of 

the many tools available. The Critical Care Patient 

Classification Tool is an example of a factor analysis 

evaluation type tool currently being used in hospitals. 
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The appropriate use of intensive care units was 

reviewed based on rationales for ICU admissions, objectives 

of intensive care units and studies which related admission 

patterns to unit use. Studies revealed that intensive care 

unit use does not always follow the general objectives of 

intensive care units. The study conducted by Marshall, et 

al . (1992) revealed that as intensive care unit beds became 

scarce, the severity of illness of patients admitted 

actually decreased. 
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CHAPTER 3 

METHODOLOGY 

In this chapter the research design, setting and 

sample, human subjects, data collection, and data analysis 

are addressed. The instruments used to measure the concepts 

of physiological status and nursing care are also be 

discussed. 

Design of the Study 

The study used a descriptive design. Measurements used 

were: APACHE II scores, nursing intervention scores, length 

of intensive care unit (ICU) stay, disposition at time of 

discharge from the ICU, and readmission to the ICU from 

within the facility. Data collection was done through a 

retrospective chart audit. 

Setting and Sample 

The setting was a 300 bed. Level I trauma center, 

university affiliated teaching hospital in the Southwest. 

There were 140 beds available for medical-surgical patients 

(excluding obstetrics) at the time of the study. The 

population for this study was obtained from the patient 

admission log for the trauma/medical/surgical intensive care 

unit during the period from December 1, 1990 through January 

31, 1991. All patients admitted to the 16 bed unit during 

that time span were reviewed. 

Patients were excluded from the study if records were 

not available. Patients admitted to the intensive care unit 
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more than once during the study period were studied only 

during their first admission. 

Protection of Human Subjects 

This study posed no risk to the patients and was a 

retrospective review of existing documents, therefore formal 

signed consents were not required. Confidentiality of data 

was maintained through use of a numerical coding system. 

Subjects were not identified by name or medical record 

number. 

Permission for this study was sought and obtained from 

the University of Arizona College of Nursing Ethical Review 

Committee (Appendix D). 

Instruments 

A data collection packet (Appendix A-C) was devised by 

the investigator to record information used to calculate the 

APACHE II scores, nursing intervention scores (NIS), and 

demographics. Demographics (Appendix C) included age, sex, 

admission diagnosis, intensive care unit admission date, 

intensive care unit discharge date, intensive care unit 

readmission date (if applicable), and disposition at the 

time of discharge from the ICU. 

The APACHE II severity of illness classification system 

was used to quantify the physiological status of the 

patients. It was chosen for several reasons: it has been 

widely used in previously reported studies to classify 

patients and to compare patient populations both within and 
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between facilities; has been tested and shown to be reliable 

and valid (Knaus, et al., 1985; Knaus, et al., 1986); is 

appropriate for assessing both medical and surgical 

patients, and provided assessment of the physiological 

status of patients not just their risk of death. 

The Critical Care Patient Classification tool from 

Harborview Medical Center was used to calculate nursing 

intervention scores (NIS) in the study. This tool was 

selected because it included a variety of nursing care 

activities such as assessment, use of technology, 

patient/family teaching and psychosocial support, allows 

additional points to be earned based on frequency of 

intervention, and, in recent use in a study at the 

institution, the tool demonstrated that total points changed 

over time as patient acuity changed (G. Traver, personal 

communication, 1993). Permission to use the copywritten 

tool was obtained from Harborview Medical Center 

(Appendix E). 

Method of Data Collection 

The method of data collection was a retrospective chart 

review. The APACHE II and NIS were calculated for three 

time points: (1) Admission (APACHE II-I, NIS-I); (2) 

Discharge (APACHE II-II, NIS-II); and, (3) Readmission 

(APACHE II-III, NIS-III) to the intensive care unit. For 

the purpose of the study, admission was defined as the time 

the patient arrived on the trauma/medical/surgical intensive 
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care unit. The APACHE II-I and NIS-I were calculated based 

on findings during the first 24 hours following admission. 

The APACHE II-II and NIS-II were based on the 24 hours which 

immediately preceded discharge. Discharge from the 

intensive care unit was defined as transfer to another 

hospital unit, transfer to another facility or death. 

Readmissions were tracked for patients who returned to the 

unit within 10 days of intensive care unit discharge. For 

those readmitted, the APACHE II-III and NIS-III were 

calculated based on findings during the 24 hours after 

readmission to the intensive care unit. 

The primary investigator reviewed all of the charts and 

collected data. Interrater reliability was obtained by 

randomly selecting charts for secondary review by a 

researcher who had used the tools in a previous study. 

Twelve scores were compared. The APACHE II scores 

calculated by secondary review were within 0-2 points, with 

a mean difference of 1 point of the scores calculated by the 

primary investigator. A comparison of the NIS data 

calculated by the primary investigator and the secondary 

reviewer revealed a difference of 0-9 points with a mean 

difference of 4.4 points. The differences between the 

scores calculated by the primary and secondary investigators 

was small in magnitude due to the range of scores possible 

for each test. APACHE II scores range from 0-71 points. 
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Nursing intervention scores in past studies have exceeded 

200 points. 

Data Analysis Plan 

Descriptive statistics were used to describe the 

characteristics of the sample, and the ranges of APACHE II 

and nursing intervention scores at admission and discharge. 

Paired t-tests for difference evaluated the difference 

between admission and discharge APACHE II and NIS scores 

(Research Questions 1 and 2). A Chi square test was used to 

evaluate scores from APACHE II, nursing intervention scores, 

and the discharge level of care (Research Question 3). 

The Pearson Product Correlation Coefficient was used to 

analyze the relationship between APACHE II scores and the 

nursing intervention scores (Research Question 4). The 

level of significance was established at p<.05. To analyze 

the difference between discharge APACHE and NIS scores of 

the patients readmitted and those of patients not readmitted 

t-tests were used (Research Question 5). Paired t-tests 

were used to analyze the difference between post-readmission 

scores and initial discharge scores (Secondary Research 

Question). 

Summary 

The study utilized retrospective chart audits of 

patients admitted to a medical/surgical intensive care unit 

in a Level 1, trauma center at a university affiliated 

teaching hospital in the Southwestern portion of the United 



States. Admission, discharge, and readmission data weres 

collected for patients admitted over a two month period. 

The data were analyzed using descriptive statistics, Chi 

square test, Pearson Product Correlation Coefficient, t-

tests, and paired t-tests. 
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CHAPTER 4 

PRESENTATION OF RESULTS 

This chapter presents the characteristics of the 

sample, descriptive data, and statistical analyses. 

Descriptions of the population and subgroups are presented 

prior to data analyses related to the research questions. 

General Characteristics of the Sample 

One hundred and sixty-six patients were admitted to the 

intensive care unit during the two month study period. A 

total of 43 subjects were excluded from the study due to 

missing records (n=20) or insufficient data to calculate 

APACHE II scores (n=23). The study, therefore, included 123 

subjects all of whom had intensive care unit admission and 

discharge data. Eleven of the 123 subjects expired during 

their ICU stay. These 11 subjects are subsequently referred 

to as the ICU non-survivor group. The 112 subjects 

discharged from the intensive care unit are referred to as 

the ICU survivor group. Ten of the 112 survivors were later 

readmitted to the intensive care unit. Readmission data 

were available on all 10 subjects. 

Of the 123 subjects in the sample, 61% (n=75) were 

male. The gender distribution for both the survivor and 

nonsurvivor groups was the same with 61% of each group being 

mal e. 

The age range for the 123 subjects was 18 to 88 years 

with a mean age of 54.83 years ± 20.35. Approximately half 
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(51%) of the subjects were under 45 years of age. An 

additional 22% were 45 to 64 years of age and 27% were 65 

years of age or older. In the survivor group (n=112) the 

mean age was 55.46, with 52% being younger than 45; 22% were 

between 45 and 64 years of age and 26% were 65 years or 

older. In the ICU nonsurvivor group, the mean age was 48.47 

years with 45.4% of the subjects being less than 45 years of 

age; 18.2% were between 45 and 65 years of age and 36.4% 

were over age 65. 

To classify the reason for admission and to facilitate 

later descriptions, the admitting diagnoses of the subjects 

were grouped into five categories. The diagnostic groups 

and the number of subjects in each are: (1) medical (n=38); 

(2) trauma with surgery (n=ll); (3) trauma without surgery 

(n=23); (4) neurosurgery (n=10); and, (5) other surgery 

(n=41) (Table 1). 

APACHE II and NIS Scores 

Admission Score 

Admission scores for both the APACHE II and the NIS 

were based on the 24 hour period immediately post admission 

to the intensive care unit for all subjects (Table 2). The 

admission APACHE II scores ranged from 1 to 39 points with a 

mean of 13.89 points (SD=9.05). The ICU survivor subgroup 

had a slightly lower mean admission APACHE II of 12.44 

(SD=7.87) with a range of 1 to 36 points. Admission APACHE 

II scores for the ICU nonsurvivor group were higher with 
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TABLE 1 

Characteristics of Patients Admitted to the 

Intensive Care Unit (n=123) 

Gender (% male) 61% 

Age (mean years ± SD) 54.83 ± 20.35 

Admitting Diagnosis (N per group) 

Medical 38 

Traxima without Surgery 23 

Trauma with Surgery 11 

Neurosurgery 10 

Other Surgery 41 
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TABLE 2 

APACHE II and Nursing Intervention Scores (NIS) at 

Intensive Care Unit Admission and Discharge 

Total Sample Survivors Nonsurvivors 
(n = 123) (n = 112) (n = 11) 

APACHE II 

Admission 13, ,89 + 9 .05* 12. 44 + 7 . ,87* 28. , 64 + 6 .89 

Discharge 11. ,72 + 9 .46 9. 65 + 6. , 42 32. ,73 + 10 .05 

APS® 

Admission 9, .22 ± 8 .28* 7. 71 + 6, ,74* 24, . 64 + 6 .74 

Discharge 7 , .05 + 8 .44 4. 92 ± 4, .41 28, .73 + 9 .19 

NIS 

Admission 89. .18 ± 47 .77* 81. 65 ± 39, .13* 165 , .82 + 61 .28 

Discharge 73, . 68 + 34 .33 67 . 20 + 22 , .41 139, .73 + 59 .43 

NOTE: Scores are presented as means ± standard deviation 
® APS - Acute Physiology Score 
* Significant decrease between admission and 

discharge, p=.000 
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a range of 16 to 39 and a mean of 28.64 (SD=6.89). Four of 

the nonsurvivors had an APACHE II less than 30. There were 

94 subjects with APACHE II scores of 0 to 20; one patient 

(1%) in this range died. The mortality rate for subjects 

(n=21) with APACHE II scores of 21 to 30 was 14%. Only 8 

patients had APACHE II scores greater than 30 points; 7 of 

those subjects died (87.5%). 

The APS, the physiologic variable portion of the APACHE 

II, excludes points for chronic health and age. The 

admission APS for the entire sample ranged from 0-37 points 

with a mean of 9.22 (SD=8.28). Admission APS for ICU 

survivors (n=112) ranged from 0 to 27 with a mean of 7.71 

(SD=6.74). The admission APS score of ICU nonsurvivors 

ranged from 16 to 39 with a mean of 28.64 (SD=6.74). 

The admission nursing intervention scores (NIS I) for 

the entire sample ranged from 13 to 235 points with a mean 

of 89.18 point (SD=47.77). The NIS-I for the ICU survivor 

subgroup ranged from 13 to 206 points with a mean of 81.65 

(SD=39.13). The NIS-I scores for ICU nonsurvivors ranged 

from 41 to 235 with a mean of 165.82 (SD=51.28). 

Discharge Scores 

APACHE II scores and NIS scores were calculated again 

for the 24 hour period proceeding ICU discharge (Table 2). 

The APACHE II scores at the time of discharge from the 

intensive care unit ranged from 0 to 50 points with a mean 

of 11.72 points (SD=9.46). The discharge APACHE II for the 
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ICU survivors (n=112) ranged from 0 to 34 points with a mean 

of 9.65 (SD=6.42). The ICU nonsurvivors had a mean 

discharge APACHE II of 32.73 (SD=10.05) with a range of 17 

to 50. 

The mean discharge APS of the entire sample was 7.05 

(SD=8.44) with a range of 0 to 42. Discharge APS for ICU 

survivors ranged from 0-23 with a mean of 4.92 (SD=4.41). 

Intensive care unit nonsurvivors had a discharge APS of 

28.73 {SD=9.19) with a range of 11-42. 

Discharge nursing intervention scores (NIS-II) for the 

entire sample ranged from 13 to 240 points with a mean of 

73.68 points (SD=34.33). The NIS-II for ICU survivors 

ranged from 13 to 138 points with a mean of 65.20 (SD=22.41) 

(Table 2). The ICU nonsurvivors had a mean NIS-II of 139.73 

(SD=59.43) with a range of 41 to 240 points. 

Scores for Readmit Group 

A small number of those subjects discharged alive from 

the ICU required readmission within 10 days of discharge. 

The range of APACHE II scores at the time of initial ICU 

discharge for those patients later readmitted was 3 to 17 

points with a mean of 9.7 (SD=4.24). Discharge APACHE II 

scores of survivors who were not readmitted were 0 to 34 

points with a mean of 9.65 (SD=6.61) (Table 3). 

The nursing intervention scores at discharge of 

patients readmitted were 57 to 97 points with a mean of 80.7 

(SD=14.23). The range of nursing intervention scores at 
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TABLE 3 

APACHE II and Nursing Intervention Data for 

Readmitted Versus Non-Readmitted Survivors 

Readmitted Non-Readmitted 
( n  = 0 )  ( n  =  1 0 2 )  

APACHE II 

Discharge 9.70 ± 4.24* 9.65 ± 6.61 

Readmission 19.20 ± 7.55 

NIS^ 

Discharge 80.70 ± 14.23 65.87 ± 22.67 

Readmission 109.00 ± 49.02 

NOTE: Scores are presented as means ± standard deviation. 
NIS^: Nursing Intervention Score 
*Significant increase between discharge and 
readmission, p=.000. 
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discharge for survivors who were not readmitted was 13 to 

138 points with a mean of 65.87 (SD=22.67) (Table 3). 

APACHE II and nursing intervention scores were 

calculated for the 24 hour period following readmission to 

the ICU (Table 3). Both the NIS and APACHE II readmission 

scores were higher than the initial discharge scores. The 

range of readmission APACHE II scores was 9 to 31 with a 

mean of 19.20 (SD=7.55). The mean readmission APS was 13.40 

(SD=7.15) with a range of 4 to 26 points. The mean NIS at 

readmission (NIS-III) was 109 (SD=49.02) with a range of 63 

to 230. 

Length of Stay 

Length of stay (LOS) was tabulated by days. A day was 

calculated based on the number of hours the subject spent in 

the intensive care unit. Subjects in the intensive care 

unit for more than eight hours were credited with a day. If 

subjects spent less than eight hours in the intensive care 

unit they did not receive credit for that day. 

The length of stay in the intensive care unit ranged 

from 0 to 84 days, with a mean LOS of 4.80 (SD=11.01); the 

median and the mode were both one (Table 4). Eighty-three 

(67.4%) patients were discharged from the ICU in 2 days or 

less; 63 (51.2%) were discharged within 24 hours of 

admission. Only 6 patients remained in the ICU for greater 

than 20 days. Each of the 6 had different LOS; their LOS 

were 21, 26, 30, 46, 66, and 84 days. 
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TABLE 4 

Length of Stay 

LOS® (Mean ± SD) for total sample (n=123) 4.80 ± 11.01 

LOS median 1 
LOS mode 1 
# subjects with LOS < 1 day 63 
# subjects with LOS 3' -5 days 20 
# subjects with LOS > 60 days 2 

LOS (Mean ± SD) for icu'^ Nonsurvivors (n=ll) 16.00 ± 29.52 

# subjects with LOS < 1 day 4 
# subjects with LOS 3-5 days 4 
# subjects with LOS > 60 days 2 

LOS (Mean ± SD) for ICU Survivors (n=112) 3.71 ± 11.01 

# subjects with LOS < 1 day 59 
# subjects with LOS 3-5 days 16 
# subjects with LOS > 60 days 

NOTE: ^ LOS = Length of stay 
ICU = Intensive Care Unit 
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In the survivor group (n=112), 95 patients (85%) were 

discharged in five days or less, 78 of the patients (69%) 

were discharged in 3 days or less, 59 of the patients (53%) 

were discharged in 24 hours or less. Only 4 patients 

remained in the unit for over 20 days. The LOS for each of 

those 4 subjects was 21, 26, 30, and 46 days. 

The mean LOS of ICU survivors was 3.71 (SD=11.01) 

compared to 16 (SD=29.52) for the ICU nonsurvivors (Table 

4). The LOS for ICU nonsurvivors ranged from 1 to 84 days. 

Eight (72.7%) of the 11 patients died within 5 days of their 

admission to the ICU and 4 of those died within their first 

24 hours in the ICU. Two patients were in the ICU for 

greater than 60 days prior to their demise. Their lengths 

of stay were 66 and 84 days. 

The relationship between patient admission diagnosis 

and length of stay is summarized in Table 5. Of the 83 

patients discharged in less than 3 days, almost all were in 

either the medical diagnosis category (n=26) or the other 

surgery category (n=28). When the percentage of each 

diagnostic group with a LOS less than 3 days was calculated, 

it was found that 60-69% of each group had been discharged 

by day 3. For those subjects with a LOS greater than 10 

days, there were relatively similar absolute numbers between 

the diagnostic categories. Calculation of the percentage of 

subjects within any one diagnostic category demonstrated 

some differences. In the two trauma groups and neurosurgery 
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TABLE 5 

Number of Subjects in Diagnosis Categories by 

Length of Stay (LOS) 

LOS 
(Days) 

MED NS OS TWS TWS T 

< 2 26 6 28 7 16 83 

3-5 7 3 8 1 1 20 

6-10 3 0 3 1 3 10 

11-20 1 1 1 0 1 4 

21-30 1 0 0 1 1 3 

> 30 0 0 1 1 1 3 

Total 38 10 41 11 23 123 

NOTE: MED = Medical 
NS = Neurosurgery 
OS = Other Surgery 
TWS = Trauma with Surgery 
TOS = Trauma without Surgery 
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group, 10% or more of the subjects in each group had a LOS 

greater than 10 days; in the medical and other surgery 

groups only 5% of the subjects had a LOS greater than ten. 

Discharge Disposition 

At the time of the study, nursing units within the 

facility were divided into general care, intermediate care, 

and intensive care units. Subjects discharged from the 

intensive care units were transferred to general units (82 

subjects), stepdown unit for intermediate care (22 

subjects), or an intensive care unit at another facility (1 

subject). Eleven subjects did not survive their ICU stay; 

seven subjects were discharged directly to home. 

Pour different general units accepted the patients 

discharged from the intensive care unit. The general units 

were all medical/surgical adult units. Each unit had a sub

specialty focus. The sub-specialties were general surgical 

(Unit A), orthopedic/neurosurgery (Unit B), oncology and 

general medicine (Unit C) and urology/gynecology with 

medical/surgical overflow (Unit D). The intermediate care 

unit accepted both medical and surgical patients. 

To better evaluate the variation of APACHE II and NIS 

scores of the patients discharged to the various settings, 

the APACHE II and NIS scores were converted from continuous 

to categorical data. The APACHE II scores were grouped in 

increments of five as had been done by Knaus (1985). The 

APACHE II groups were identified as: Group 1, lowest score 
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through 5 points; Group 2, 6 through 10 points; Group 3, 11 

points through 15 points; and Group 4, 15 points through 

highest score. The NIS groups were identified as; Group A, 

lowest score through 49 points; Group B, 50 through 69 

points; and Group C, 70 points through 89 points; and Group 

D, 90 points through highest score. The relationship 

between discharge disposition and APACHE II and NIS group is 

summarized in Table 6. 

There were 82 patients transferred to the general 

units. Unit A, the surgical unit, received 44 patients. 

The mean discharge APACHE II score of patients transferred 

to Unit A was 7.93 (SD=4.59). There were 15 patients in 

Group 1, 16 in Group 2, 10 in Group 3, and 3 in Group 4. 

Unit B, the orthopedic/neurosurgery unit, received 23 

patients. The mean discharge APACHE II score of patients 

transferred to Unit B was 7.91 (SD=5.77). There were 9 

patients in Group 1, 9 in Group 2, 2 in Group 3, and 3 in 

Group 4. Unit C, the oncology and general medicine unit 

received six patients. The mean discharge APACHE II score 

for patients transferred to Unit C was 17.83 (SD=9.93). 

There was 1 patient in Group 1, 2 in Group 3, and 3 in Group 

4. Unit D, the urology/gynecology with medical/surgical 

overflow unit, received nine patients. The mean discharge 

APACHE II score of patients transferred to Unit D was 12.67 

(SD=6.56). There was 1 patient in Group 1, 4 in Group 2, 

and 4 in Group 4 (Table 6). 
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TABLE 6 

Number of Subjects in Discharge APACHE II and Nursing 

Intervention Scores (NIS) Groups by Patient Disposition 

APACHE II 

1 2 3 4 
(lo-5) (6-10) (11-15) (16-hi) Total 

Disposition 

Unit A 15 16 10 3 44 
Unit B 9 9 2 3 23 
Unit C 1 2 3 6 
Unit D 1 4 4 9 
Stepdown 3 8 8 3 22 
ICU ̂  - - - - 1 1 
Home 3 2 1 1 7 

Total: n = 32 39 23 18 112 

NIS 

A B C D 
(lo-49) (50-69) (70-89) (90-hi) Total 

Disposition 

Unit A 9 12 13 10 44 
Unit B 2 8 9 4 23 
Unit C - - 4 2 6 
Unit D 2 2 3 2 9 
Stepdown 6 5 7 4 22 
ICU - - - - 1 1 
Home 5 1 1 ^ — 7 

Total; n = 24 32 35 21 112 

NOTE: 'Transfer to another facility 



65 

The stepdown unit received 22 patients. The mean 

discharge APACHE II score for patients transferred to the 

stepdown unit was 11.50 (SD=7.13). There were 3 patients in 

Group 1, 8 in Group 2, 8 in Group 3, and 3 in Group 4. One 

patient was discharged to another facility's intensive care 

unit. This patient had an APACHE II discharge score of 19 

which placed the patient in Group 4. Seven patients were 

discharged to home directly from the intensive care unit. 

The mean discharge APACHE II score for these patients was 

8.14 (SD=5.37). There were 3 patients in Group 1, 2 in 

Group 2, 1 in Group 3, and 1 in Group 4 (Table 6). 

The mean discharge NIS of patients transferred to Unit 

A was 69.48 (SD=20.69) with 9 patients in Group A, 12 in 

Group B, 13 in Group C, and 10 in Group D. Patients 

transferred to Unit B had mean discharge NIS of 70.69 

(SD=15.97). There were 2 patients in Group A, 8 in Group B, 

9 in Group C, and 4 in Group D. The mean discharge NIS for 

patients transferred to Unit C was 64.67 (SD=9.29). There 

were 4 patients in Group B, and 2 in Group C. The mean 

discharge NIS of patients transferred to Unit D was 74.11 

(SD=33.37). There were 2 patients in Group A, 2 in Group B, 

3 in Group C, and 2 in Group D (Table 6). 

The mean discharge NIS for patients transferred to the 

stepdown unit was 64.27 (SD=23.43). There were 6 patients 

in Group A, 5 Group B, 7 in Group C, and 4 in Group D. One 

patient with a NIS of 105 (Group D), was discharged to 



66 

another facility's intensive care unit. The mean discharge 

NIS for the 7 patients discharged directly home from the ICU 

was 38.43 (SD=20.32). There were 5 patients in Group A, 1 

in Group B, and 1 in Group C (Table 6). 

The units were grouped into two categories to allow for 

comparison between patients discharged to units designated 

by the facility as general units and those discharged to the 

stepdown unit. The general units were all combined into 

category "General". The stepdown unit became category 

"Step". APACHE II and NIS groups previously outlined were 

used to categorize the categories. 

The 82 patients discharged to the units categorized as 

"General" had a mean discharge APACHE II score of 9.17 

(SD=6.17) with a range of 0-34. There were 26 patients in 

Group 1, 29 in Group 2, 14 in Group 3 and 13 in Group 4. 

The "Step" category unit received 22 patients with a mean 

discharge APACHE II score of 11.5 (SD=7.13) with a range of 

2 to 33. There were 3 patients in Group 1, 8 in Group 2, 8 

in Group 3, and 3 in Group 4 (Table 7). 

The discharge NIS (NIS-II) for patients in category 

General (n=82) ranged from 16 to 138 with a mean of 69.98 

(SD=20.40). There were 13 patients in Group A, 26 in Group 

B, 27 in Group C, and 15 in Group D. Category Step had a 

mean NIS-II of 64.27 (SD=23.43) with a range of 13 to 100. 

There were 6 patients in Group A, 5 in Group B, 7 in Group 

C, and 4 in Group D (Table 7). 
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TABLE 7 

Number of Subjects Discharged to General Units Versus 

Stepdown Unit by APACHE II and Nursing 

Intervention Score (NIS) Ranges 

APACHE II 

12 3 4 
(lo-5) (6-10) (11-15) (16-hi) Total 

Unit 

General^ 26 29 14 13 82 

Stepdown 3 8 8 3 22 

Total: n= 29 37 22 16 104 

NIS 

A B C D 
(lo-49) (50-69) (70-89) (90-hi) Total 

Unit 

General 13 26 27 16 82 

Stepdown 6 5 7 4 22 

Total: n= 19 31 34 20 104 

NOTE: ® General category consist of 4 separate general 
units 
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Statistical Analysis 

The descriptive data demonstrated a decrease in the 

APACHE II and NIS between the time of admission and 

discharge from the ICU. A paired t-test was conducted to 

see if the differences between the scores was significant. 

Paired t-tests for the entire sample revealed a significant 

decrease in both the APACHE II (t=3.88, p<.00), and NIS 

scores (t=5.46, p -<.00) between the time of admission and 

discharge. The mean difference for the APACHE II was 2.17 

(SD=6.21) and for the NIS the mean difference was 15.49 

(SD=31.46). To ascertain how the mean difference between 

the admission and discharge APACHE II and NIS scores were 

affected by the large number of ICU survivors with a short 

length of stay, paired t-tests were performed for ICU 

survivors with a length of stay greater than one day. There 

were 53 subjects who survived and had a LOS of > 1 day. The 

paired t-test for APACHE II scores revealed a significant 

decrease in both the APACHE II (p<.00, t=5.53) and NIS 

(p<.00, t=5.31) between the time of admission and discharge. 

The mean difference for the APACHE II was 5.25 (SD=6.90). 

The mean difference for the NIS was 27.87 (SD=38.18). 

Pearson correlation coefficients were used to determine 

if there was a significant relationship between APACHE II 

scores and nursing intervention scores. A two-tailed test 

demonstrated a statistically significant positive 

relationship (p<.01) between the admission APACHE II scores 
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and the admission nursing intervention scores (r=.57), and 

between the discharge APACHE II scores and discharge nursing 

intervention scores (r=.49). 

The data from the group of subjects which required 

readmission to the intensive care unit (n=10) were then 

subjected to statistical analysis. A paired t-test for 

differences demonstrated a significant increase (t=4.27, 

p=<.002) in APACHE II scores between discharge and 

readmission. The mean increase in APACHE II was 9.5 points. 

The paired t-tests between the discharge and readmission NIS 

(t=l,97, p=<.80) demonstrated no significant difference. 

The mean difference was 28.3 points (SD=45.38). A Pearson 

Product Moment Correlation between the readmission APACHE II 

and readmission nursing intervention scores (n=10) did not 

demonstrate a statistically significant relationship 

(r=.41). 

The subjects who were readmitted (n=10) were compared 

to the non-readmitted survivors (n=102). A two-tailed, t-

test of the discharge APACHE scores of the two groups did 

not demonstrate a statistically significant difference 

(t=.02). A two-tailed t-test of the NIS means demonstrated 

a significantly higher NIS score in those subjects who had 

to be readmitted to the unit versus those patients who did 

not require readmission {t=2.02, p=<.05). 
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Sununarv Data Analysis Related to Research Questions 

Research Question 1 

What are the ranges of APACHE II scores and nursing 

intervention scores of patients admitted to the intensive 

care unit? 

The admission APACHE II scores ranged from 1 to 39 

points with a mean of 13.89 (SD=9.05). The nursing 

intervention scores at the time of admission ranged from 13 

to 235 points with a mean of 89.18 (SD=47.77). 

Research Question 2 

What are the ranges of APACHE II scores and nursing 

intervention scores of patients discharged from the 

intensive care unit? 

The APACHE II scores at the time of discharge from the 

intensive care unit ranged from 0 to 50 points with a mean 

of 11.72 (SD=9.46). Intensive care unit discharge nursing 

intervention scores ranged from 13 to 240 points with a mean 

of 73.68 points (SD=34.33). 

Research Question 3 

Are patients with similar APACHE II scores and nursing 

intervention scores discharged to the same type of unit(s)? 

All units received patients with the complete range of 

APACHE and NIS scores. Identification of a group of 

specific scores could not be associated with any of the 

units. Chi square analysis revealed no significant 

relationship between APACHE II scores (p>.1616) or NIS 
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(p>.6303), and the type of unit to which patients were 

discharged. 

Research Question 4 

Is there a significant relationship between APACHE II 

and nursing intervention scores? 

APACHE II and NIS scores demonstrated significantly 

positive relationships at the time of ICU initial admission 

and at discharge. There was not a significant relationship 

at the time of ICU readmission. 

Research Question 5 

Are the discharge APACHE II scores and nursing 

intervention scores of patients readmitted to the intensive 

care unit higher than those not readmitted? 

APACHE II scores were not different between the two 

groups of subjects at the time of ICU discharge. However, 

NIS scores demonstrated a significantly higher level of 

nursing acuity at the time of discharge among those subjects 

who would subsequently require readmission than among those 

subjects not readmitted. 

Secondary Question 

Are patients' APACHE II scores and nursing intervention 

scores 24 hours post-readmission to the intensive care unit 

higher or lower than the scores 24 hours prior to the 

initial intensive care unit discharge? 
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The APACHE II scores demonstrated a significant 

increase between ICU discharge and subsequent readmission to 

the unit. The NIS scores demonstrated no significant 

chance = 
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CHAPTER 5 

DISCUSSION 

The purpose of this study was to describe the severity 

of illness and nursing intervention scores of intensive care 

unit patients at admission, discharge, and readmission, and 

to investigate whether severity of illness and nursing care 

needs influenced the patients' disposition at ICU discharge. 

A discussion of the study results and related implications 

for nursing practice, the study limitations, and 

recommendations are presented in this chapter. 

Admission and Discharge Scores 

The findings in the present study are compared to 

data in the literature. Clinical relevance of the changes 

in scores between admission and discharge is discussed. 

APACHE II Scores 

The ranges of APACHE II scores at both admission and 

discharge from the ICU in this study are very similar, but 

there was still a significant decrease over the ICU stay. 

The mean difference of 2.17 points for the total sample 

increased to 5.25 if nonsurvivors and subjects who were in 

the unit one day or less were omitted. Due to the study 

design, patients discharged in one day or less had identical 

admission and discharge APACHE II scores and therefore had a 

mean difference of zero. Conversely, APACHE II scores 

increased in those who died. The average change of 5.25 

points for an individual subject demonstrated a 
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statistically significant, as well as clinically significant 

improvement in physiologic status prior to ICU discharge. 

However, the wide range of discharge APACHE II scores 

indicated that all patients did not recover to a similar 

level of physiologic function. The mean APACHE II score of 

subjects admitted to the ICU in the present study was lower 

than that reported by Ferraris and Propp (1992) (APACHE II 

15.3), Marshall, et al. (1992) (APACHE II 16.5), and 

Schwartz and Cullen (1981) (APACHE II 16.5). 

The mean APS of subjects in the current study was at 

the lower end of the range of mean APS scores reported by 

Knaus, et al. (1982) for similar sized intensive care units 

at university hospitals. The APS scores of those subjects 

who had a LOS greater than one day demonstrated a mean of 

12.12 which was more consistent with the Knaus, et al.'s 

(1982) data of university based intensive care units. The 

total group of patients admitted to the ICU in the current 

study had greater mean APS than the mean APS of patients 

admitted to a similar sized ICU in a community hospital 

reported in the Knaus, et al. (1982) study. 

Comparing ICU nonsurvivors with ICU survivors revealed 

that ICU nonsurvivors had greater physiological derangement 

at admission. The nonsurvivors also had an increase in 

APACHE II score at discharge with the mean score increasing 

from 28.64 to 32.73 between admission and discharge. The 

very high discharge APACHE II scores indicate a progression 
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of the physiologic dysfunction during ICU stay. The greater 

mean APACHE II and mean APS for ICU nonsurvivors were 

consistent with the findings of Chelluri, et al. (1992). 

Although Ferraris and Propp's (1992) raw data demonstrated 

higher mean APACHE II for nonimproved and improved (14.25 

versus 12.04), they reported that patient outcome was not 

related to APACHE II scores. However, it is important to 

remember that Ferraris and Propp's (1992) conclusions were 

based on improved versus unimproved outcome, not survival 

versus nonsurvival. 

Comparison of the mortality rate in this study with 

that reported by Knaus, et al. (1986) revealed that patients 

with APACHE II scores less then 31 had mortality rates lower 

than those predicted, and patients with APACHE II scores of 

31 or greater had mortality rates similar to those predicted 

in the Knaus, et al. (1986) study. The mortality rates 

predicted by Knaus, et al. (1986) for an APACHE II of 0 to 

20 points was 2 to 27%, 21 to 30 points - 41 - 72%, and 31 

to 42 or more points - 75 - 95%. Only one subject with an 

APACHE II score of less than 20 died. It was not surprising 

that patients with APACHE II scores of 31 or greater had a 

mortality rate of 87.5% because higher scores have been 

reported to closely correlate with subsequent risk of death 

(Chang, et al., 1988; Knaus, et al., 1985). 
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Nursing Intervention Scores 

Luedke stated that each point on the Critical Care 

Patient Classification Tool was equivalent to five minutes 

of time. The point values reported represent 24 hours of 

nursing care. The original users of the tool, Harborview 

Medical Center, reported that patients requiring 3.3 to 5.4 

hours of care (40 to 65 points) were "pairable" and patients 

who required less than 3.3 hours (<40 points) of care had 

been discharged from the ICU. 

Data collected for the entire sample revealed that 

patients required 1 to 19.6 hours of nursing care (13 to 235 

points) at the time of admission and 1 to 20 hours of 

nursing care at the time of discharge. Although the range 

is similar, there was a statistically significant decrease 

in the mean number of hours of nursing care required between 

the time of admission and discharge from the ICU. 

Of the 112 patients discharged from the ICU, only 24 

had a NIS less than 50 points, or approximately 4 hours of 

nursing care per 24 hours. Therefore, patients being 

discharged to the general units during this study had 

greater nursing care requirements than patients that were 

"pairable" in the intensive care unit at Harborview Medical 

Center. The increase could be due to a difference between 

the acuity of patients at Harborview and the facility under 

study or there may have been an increase in the acuity 

levels of patients since the NIS tool was used at 
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Harborview. The triage status of the unit for the period of 

data collection is also unknown. The need to discharge 

patients by triage versus elective discharge may have 

contributed to the higher discharge scores. Another 

potential reason for the high nursing intervention scores 

reported in the current study could be improved 

documentation methods for care provided at the study 

faci1ity. 

Length of Stay 

The mean length of stay for the total sample was 4.8 

days. For survivors, the mean LOS was 3.7 days. Among 

survivors, 59 subjects were discharged from the intensive 

care unit within 24 hours of admission. The data in the 

current study do not indicate why these 59 subjects were 

admitted to the ICU. The mean APACHE II score of the 

survivors with a LOS of one day or less was lower than the 

mean APACHE II score for the entire population. A possible 

explanation of this finding may be that admission to the ICU 

was for reasons other than severity of illness. Such 

admission practices have been reported by Marshall et al. 

(1992). Empiric observations support that many ICU patients 

are admitted for observation or for the period that 

diagnostic studies are being evaluated; other patients may 

be admitted due to physician preference or reported status 

prior to transfer from other facilities. 
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Intensive care unit nonsurvivors appeared to require a 

much longer LOS than ICO survivors (15 versus 3.7 days), 

however, the LOS range for nonsurvivors was skewed by two 

subjects who had lengths of stay greater than 65 days. The 

mean LOS for the remaining 9 nonsurvivors was 2.9 days which 

is similar to the mean for survivors (3.7). Other studies 

(Chang, et al., 1988; Chelluri, et al., 1989) have reported 

an increase LOS for nonsurvivors. However, it is not 

possible to determine if the length of stay data in these 

other studies was adversely affected by outliers as were the 

data in the present study. 

Discharge Patterns 

The data from this study were unable to identify 

specific criteria for ICU discharge; nor was it possible to 

identify specific criteria for disposition to the general 

units or stepdown unit. The data indicate a random pattern 

of discharge disposition with each unit receiving 

approximately 20% of the subjects with high APACHE II and 

NIS scores. Patients admitted to any of the five units 

demonstrated a wide range of physiologic dysfunction, as 

wel 1 as a wide range of nursing care needs. One of the more 

obvious facts was that patients with high acuity and high 

nursing care needs were discharged to general medical and 

surgical units. Based on the NIS scores, some of these 

patients required as much as 20 hours of nursing care per 24 

hour period. Concurrently, a significant number of patients 
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discharged to the stepdown unit required less than 4.2 hours 

of nursing care per day. Only 20% of those patients 

requiring high levels of nursing care time (more than 7.5 

hours) were discharged to the stepdown unit, the unit which 

was staffed at a higher level than the general units. 

When evaluating the discharge patterns it would have 

been helpful to know what criteria were used to determine 

readiness for ICU discharge. These data were not available 

in the present study. It is possible to hypothesize about 

factors which could have led to discharge of patients with 

higher acuity, as well as factors which would have led to 

patients with relatively low acuity remaining in the unit. 

For example, a patient's discharge may have been earlier 

than wished due to need for ICU beds; in other words, the 

patient was triaged out of the unit. Patients with a do not 

resuscitate (DNR) order may also have left the ICU while 

physiologic dysfunction was severe. Other patients may have 

remained in the ICU longer than expected due to such factors 

as lack of bed availability on the general units and 

physician preference. 

Readmission to the ICU 

Ten of 112 subjects were readmitted to the ICU for a 

readmission rate of 8.9%. This rate was much lower than 

that reported in the study by Rubins and Moskowitz (1988). 

Contributing to the low rate in the present study may have 

been the high number of subjects with a LOS <1 day. 
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Specifics of LOS data from the Rubins and Moskowitz (1988) 

study are not available. 

In retrospect, the patients who were readmitted to the 

intensive care unit had had higher NIS when initially 

discharged compared to those subjects who were not 

readmitted. At the time of discharge the APACHE II scores 

between the two groups were not significantly different. 

When the patients were readmitted to the ICU they had higher 

APACHE II scores than when they were discharged. The NIS of 

readmitted patients had not significantly increased between 

the time they were discharged and when they were readmitted. 

The APACHE II and NIS scores at the time of readmission no 

longer correlated. These findings indicate that the level 

of nursing care required by patients did not change during 

the time they were outside of the intensive care unit. 

However, their physiological status deteriorated to a point 

that required readmission to the ICU. It could be concluded 

that the patients' physiological status may have 

deteriorated because the staffing ratios of the non-

intensive care units did not permit the appropriate number 

of hours of nursing care to be provided. 

Appropriate Use of Levels of Care 

The present study raised questions regarding the 

appropriate use of levels of care in the institution studied 

and application of the principle of distributive justice. 

If patients are to have equal treatment, then they must be 
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placed in a setting which would be able to provide the 

necessary care. The questions raised in the present study 

involved both criteria for ICU admission and disposition 

following ICU care. The high proportion of patients with a 

length of stay of one day or less leads one to question if 

the ICU in the present study was being utilized 

appropriately. Patients who require only increased levels 

of nursing care should be placed in a nursing unit that can 

provide that level of care. Special non-ICU units which 

have relatively high nurse to patient ratios could provide 

the required care without the high cost of the ICU and its 

concomitant technology. There were also seven patients 

discharged home. These patients may have been better 

admitted to an intermediate care unit. Further analysis of 

their need for ICU technology would assist in that 

evaluation. 

There were also questions raised regarding discharge 

disposition. Use of the stepdown unit was not based on 

severity of illness or nursing care needs. All of the 5 

units received patients requiring 20 hours of care. This 

finding leads to many questions. First and perhaps 

foremost, what happens when a nurse on a general unit is 

assigned a patient who requires up to 20 hours of nursing 

care per day? Twenty hours of care per day equals 10 hours 

of care per 12 hour shift or 6.6 hours per 8 hour shift. 

The concern is not only directed toward the patient 
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discharged from the intensive care but also toward the other 

patients on the unit. If one patient requires essentially 

all of a nurse's time, then who is providing care for the 

other patients assigned to the nurse. Nurse/patient ratios 

on the general units were not determined for this study, but 

empiric observation indicates that staffing would not allow 

as few as 1-2 patients per nurse. Instead of identifying 

general units by subspecialties, "Level of Care" could be 

established for each unit. Staffing levels would be 

determined by the level of care provided. Patients would 

then be admitted to the level of care required based on 

their severity of illness and nursing care needs. 

If all hospital units were classified by the level of 

care they provided, clinicians could admit patients to the 

level of care required and transfer patients to appropriate 

levels of care as their acuity changes. Logically, the ICU 

should be used for patients who require increased levels of 

technology, availability of immediate life-saving 

interventions, and increased levels of nursing care. The 

stepdown unit should be used for patients who require 

telemetry, an increased level of nursing care or levels of 

technology that could not be provided on general units but 

do not require an ICU. Using APACHE II and NIS scores a 

level could be set to determine the level of care on general 

units, intermediate care units and intensive care units. 

The Levels of Care available at each institution would need 
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to be adjusted to match the capabilities of the institution. 

Each institution would determine the levels of care they are 

able to provide, and would transfer patients to another 

facility if they are not able to provide the level of care 

needed. 

Rt the time of the study it appeared that units 

throughout the facility were not being utilized 

appropriately. The question of whether or not there was 

adherence to the principle of distributive justice is 

raised. The inappropriate utilization of the units may have 

occurred for a number of reasons: lack of criteria to 

identify the capabilities of each unit, lack of a sufficient 

number of units to care for patients with increased nursing 

care needs, limitation of only one non-ICU unit that 

provided telemetry, and physician preference. Using the 

APACHE II and NIS system to establish levels of care may 

insure that patients with similar needs have an equal 

opportunity to be placed in a unit capable of providing the 

care they require. 

Implications for Nursing Practice 

Nurses working in intensive care units are often faced 

with the need to move a patient from the unit to allow for 

another patient to be admitted (triage). A system which 

measures each patient's level of acuity would assist the 

nurses when offering input into which patient should be 

triaged. The APACHE II system combined with the Critical 
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Care Patient Classification Tool assesses both the 

physiological status/technical needs and the nursing care 

requirements for the patient. These components must be 

addressed when deciding which patient can be triaged. 

The results can also be utilized by nursing 

administrators to determine what types of units or what 

types of additional units are needed by their facility and 

to establish appropriate staffing ratios for each type of 

unit. It would be beneficial for administrators to review 

their facility's current practice, patient population, and 

patient care needs prior to expanding or redesigning the 

facility. 

The patient classification tool used in this study did 

not delineate care that must be provided by a registered 

nurse from care that could be provided by nursing assistants 

or technicians. Since the time of the study, the facility 

has instituted a Patient Care Restructuring system which 

utilizes technicians. As facilities increase the use of 

technicians, they must determine which aspects of care will 

be performed by each type of care provider and staff units 

with the appropriate mix of providers. The staffing mix 

must include an appropriate number of registered nurses to 

provide care and interpret data that can only be done by a 

registered nurse. 
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Recommendations for Future Research 

The following recommendations are made concerning 

future research in this subject. 

1. Repeat the study using a sample that includes more 

than one intensive care unit to determine if there are 

differences in the admission and discharge practices of 

various intensive care units. 

2. Conduct a similar study, but include data 

regarding the reason for ICU versus intermediate or general 

unit admission. 

3. Conduct a similar study which differentiates the 

reason for patient discharge to determine the impact of 

patients being triaged versus planned discharge from the 

intensive care unit. 

4. Conduct a multi-institutional study to test one 

tool for assessing nursing care needs. Such a tool would 

allow comparison of practice between, as well as within 

faci1ities. 

Summary 

In summary, nursing care needs in the ICU are related 

to physiologic dysfunction. In the present study patients 

discharged from the ICU demonstrated improvement in 

physiologic status. However, many still demonstrated high 

levels of physiologic dysfunction. Disposition to any one 

specific non-ICU nursing unit did not appear to be related 
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to physiologic status or nursing care requirements. There 

were indications that those patients who had high nursing 

care needs would require readmission to the ICU. 
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APPENDIX A 

APACHE II 

.10. APACHE II SCORE TOTAL: (10a + 10b + 10c) 
lOA. APS points: (Sum lOa-1 thru lOa-13) 

lOa-1: Temperature (rectal): 
+4 +3 +2 +1 0 
>41 39-40.9 32-33.9 38.5-38.9 36-38.4 
<29.9 30-31.9 34-35.9 

_10a-2: Mean Arterial Pressure: 
+4 +3 +2 +1 0 
>160 130-159 110-129 70-109 
<49 50-69 

_10a-3: Heart Rate (ventricular): 
+ 4 
>180 
<39 

+ 3 

140-179 
40-54 

+ 2 
110-139 
55-69 

+ 1 0 
70-109 

.lOa-4: Respiratory Rate: 
+ 4 +3 +2 +1 0 
>50 35-49 25-34 12-24 
<5 6-9 10-11 

Answer lOa-5 Depending on FI02: 

lOa-5: Oxygenation A-a (FI02 = >0.5) 
+4 +3 +2 +1 0 
>500 350-499 200-349 <200 

lOa-5: Oxygenation Pa02 (FI02<0.5) 
+4 +3 +2 +1 0 
<55 55-60 61-70 >70 

lOa-6: Arterial pH: 
+4 +3 +2 +1 0 
>7.7 7.6-7.69 7.5-7.59 7.33-7.49 
<7.15 7.15-7.24 7.25-7.32 

lOa-7: Serum Sodium: 
+4 +3 +2 +1 0 
>180 160-179 155-159 150-154 130-149 
=<110 111-119 120-129 
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APPENDIX A - Continued 

lOa-8: Serum Potassium: 
+ 4 +3 +2 +1 0 
=>7 6-6.9 5.5-5.9 3.5-5.4 
<2.5 2.5-2.9 3-3.4 

lOa-9: Serum Creatinine; 
+ 4 +3 +2 +1 0 
=>3.5 2-3.4 1.5-1.9 0.6-1.4 

< 0 . 6  

lOa-10: Hematocrit: 
+4 +3 +2 +1 0 
+>60 50-59.9 46-49.9 30-45.9 
<20 20-29.9 

lOa-11: WBC: 
+ 4 +3 +2 +1 0 
=>40 20-39.9 15-19.9 3-14.9 
<1 1-2.9 

1 a-12: Glasgow Coma Scale: 
(15 - actual GCS) 

Glasgow Coma Scale: 
Eye Opening: Spont. =4 To Speech = 3 

To Pain = 2 None = 1 

Best Verbal Response: Oriented = 5 Confused = 4 
Inapprop. = 3 Incompr. = 2 None = 1 

Best Motor Response: Obeys commands = 6 Local, pain = 5 
Withdraw to pain = 4 Flexion to pain = 3 
None = 1 

lOa-13: Serum HC03 (if no ABG): 
+ 4 +3 +2 +1 0 
=>52 41-51.9 32-40.9 22-31.9 
<15 15-17.9 18-21.9 

lOB: Age: 
=<44 = 0 

5-54 = 2 
55-64 = 3 
65-74 = 5 
=> 75 = 6 



APPENDIX A - Continued 

IOC: Chronic Health Point: 0 2 5 
If has chronic liver, CV, resp., renal 
immunocompromised then: 

Nonoperative or emergency postop 
Elective postop = 2 
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APPENDIX B: NURSING INTERVENTION SCORE (NIS) 
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APPENDIX B 

NURSING INTERVENTION SCORE (NIS) 

Part I: 

_lla. HYGIENE: 
_llb. NUTRITION; 
_llc. ELIMINATION; 

_lld. PHYSICAL ACTIVITY: 
_lle. SAFETY: 

.12. TOTAL PART I 

Part IIA: Cardiovascular 

13a. GENERAL: 

13h. ACTIVITY - C.O., MEDICATIONS, ETC. 
13c. ACTIVITY - LAB. 

13d. ACTIVITY - CENTRAL/ART. LINES 
13e. ACE/TEDS 

14. TOTAL PART IIA 

Part JIB; Respiratory 

_15a. ASSESSMENT 
_15b. SUCTION 

_15c. 02 PER MASK/NP/TRACH 
_15d. COUGH, DEEP BREATH, IS 
_15e. CHEST TUBES 
_15f. TACH CARE 

_16. TOTAL RESPIRATORY SCORE (15a-15f) 

NEURO ASSESSMENT: 

17a. ASSESSMENT 
17b. ICP MONITORING 
18. TOTAL NEURO SCORE 

GI/GU ASSESSMENT: 

.19a. BOWEL ASSESSMENT 
19b. I & 0 

19c. N/G, FEEDING TUBE 
19d. RECTAL/EXT. CATHETER 
19e. STOOL GUAIAC 
19f. URINE TESTING 

20. TOTAL GI/GU ASSESSMENT 
21. INTEG SCORE 
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APPENDIX B - Continued 

PART III 

MEDICATIONS: 

22a. NON-IV MEDS 
22b. IV MEDS 
22c. CONTINUOUS IV 
22d. IV INSERTION 
23. TOTAL MEDS SCORE 

OTHER SCORE: 

24a. TEACHING AND SUPPORT 
24b. EMERGENT EVENTS 
25. TOTAL OTHER SCORE 
26. TOTAL NTS SCORE 
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APPENDIX C 

DEMOGRAPHICS DATA COLLECTION TOOL 

1. Study ID 

2. Sex Male 01 Female 02 

/ / 3. Birthdate 

/ / 4. ICU admit date 

/ / 5. ICU discharge date 

6. Length of ICU stay (# of days) 

7. Disposition at discharge: 

Within facility: 
5E- 01 Psych.- 05 
6E- 02 Death 06 
4W- 03 4E 07 
7W- 04 

Outside of facility; 
General unit 11 
Rehabilitation 12 
ICU 13 
Home 14 

8. ICU Readmission date 

9. Initial Admission Diagnosis 

Medical 01 
Neurosurgery 02 
Other Surgery 03 
Trauma with Surgery 04 
Trauma without Surgery 05 

In completing this form, if data is missing fill in "999"; 
if the data is not applicable to the patient fill in "888". 
When using "999" or "888", circle the response. (All items 
must have some type of response). 
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THE UNIVIRSITY OF 

ARIZONA 
CoUrgr of Nuning 

HCALTH ScitNCts CENTER 
Tucson, Arizona 85721 
16021626-6154 

MEMORANDUM 

TO: Maiy Collins, BSN 

FROM: Leanna Crosby, D.N.SC., R.N., Dircaor of Intramural Rcsearcb, 

DATE: March 4, 1992 

SUBJECT; Human Subjects Review: 'Indices of Acuity and Patient Placement' 

Your research projea has been reviewed and approved ity William Denny, M.D., Cbainnan of the University 
of Arizona Human Subjects Commitiee, and deemed to be ecempt from review by their full oommitlee. 
You will be receiving a confirmation letter bom Dr. Denny. In addition, your project has been reviewed 
and approved by the College of Nursing Human Subjects Review Committee. At the completion of your 
research, please bring your signed consent forms to the OfBce of Nuning Research. 

We wish you a valuable and stimulating ejcperience with your research. 

LC/ga 
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APPENDIX E: PERMISSION TO USE CRITICAL CARE PATIENT 
CLASSIFICATION INSTRUMENT 
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Harborview 
 ̂Medical 
Center 

325 NINTH AVENUE 
SEATTLE. WASHINGTON 981M 
206/223-3000 

Mary E. Collins 
5743 East Fourth Street 
Tucson, AZ 85711 

Dear Ms. Collins: 

Per your request you will find enclosed a copy of the Critical Care Patient Classification Tool 
used by Harborview Medical Center from niid-1984 to June 1990. This letter constitutes 
permission to use this tool to measure intensity of interventions as part of your graduate thesis 
at the University of Arizona College of Nursing provided that you agree to the following; 

- Upon completion you will provide a copy of your thesis. 

- The tool will not be published or used for any other purpose without further 
permission. 

The information provided by Molly Tyler through her discussion with Roberta Luedke, 
Associate Director of Nursing for Human Resources, is essentially correct. Should you have 
any need for clarification or interpretation related to the tool, please contact Ms. Luedke 
direcUy (206-223-3477). 

Best wishes as you continue to pursue your graduate studies. I look forward to the opportunity 
to review the results of your thesis. 

Jane "My Griffin Jane Griffin 
Associate Administiator, 
Patient Care Services, 

RL:pnb 

fPCS>4nik2;014 
12/16/91 

Owned bv the citizens of Kma County, governea Dv the Board of Trustees ana a comoonent 
ol the Warren G Magnuson Health Sciences Center of tne universiry of Wasnington 
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