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CHAPTER 1
INTRODUCTION

Patient classification systems have a significant
place as one of the primary manpower planning and
management information tools available to nurse
managers today. Utilization of a patient
classification system makes it feasible for nursing
administrators to monitor, justify and project needs,
productivity levels and manpower expenses. Of these
objectives, the allocation of staffing resources is
the most critical. Patient classification facilitates
staff resource allocation and has as its primary goal
the matching of perceived patient needs with available
nursing resources (Alward, 1983).

Although there are many patient classification
systems and each methodology may vary, each system
offers a method of categorizing or grouping individual
patients according to perceived nursing care
requirements (Giovangtti, 1979). 1In general, a
workload index based on the particular case mix of
patient categories for each nursing unit, or hospital
as a whole, is produced daily to encourage efficient
use of nursing personnel by continually alerting nurse
managers of either staffing deficiencies or excesses.

There are two traditional ways of quantifying



nurse staffing needs. One is calculation of nursing
hours per patient day (NHPD) and the other is
determination of the ratio of nursing staff to
patients. The ratio of nursing staff to patients is
the most common method used in critical care areas and
by nursing staff involved in direct patient care.
While an established average NHPD provides a useful
standard for staffing guidelines, it is not always an
appropriate method to quantify the staffing
requirements for a given day and shift on a nursing
unit. Because of the need for nursing staff to
respond to daily fluctuations in patient census and
case mix, the estimated nursing hour per patient day
is not as effective in matching available resources to
patient need as the quantification of workload as
measured by a patient classification system.

Whereas a patient classification system alone
cannot solve staffing problems, it does offer a useful
means for establishing an appropriate baseline of
staff and for allocating personnel to meet daily
fluctuations. A discrete, appropriately used patient
classification system has the potential for solving
problems, such as identifying appropriate staff

assignment according to shift needs, matching nursing



skill level requirements with identified patient care
needs, and projecting and monitoring budgetary labor
requirements. Solutions are based on the professional
experience and judgment of the decision makers and the
proper use of the information generated by the patient
classification system (Hanson, 1983).
Statement of the Problem

The primary purpose of patient classification is
to respond to the variable nature of the demand for
nursing care (Huckaby, 1981). Medicus is the patient
classification system used to measure required hours
of nursing care at Good Samaritan Hospital and Medical
Center, Portland, Oregon. Nursing administrators have
questioned whether Medicus, a generic patient
classification system that identifies patient needs
and is used in all patient care areas, allocates the
same nurse resources in the Intensive Care Unit as the
Therapeutic Intervention Scoring System (TISS), a
patient classification system developed to measure the
needs of the critical care patient populations based
on technical tasks administered to the patient by the
nurse. TISS is reported to be a more efficient method
of allocating nursing resources in critical care areas
(éullen & Keene, 1983). The present study was done to

address this question by comparing Medicus with this



second patient classification system, TISS. In this
study allocation of nurse resources, that is, the
amount of nursing staff recommended by each system to
meet the variable nursing care needs of given ICU

patient groups, are compared.

Review of Literature

Historical Development of Patient Classification

Systems

From the inception of the concept of organized
patient care by nurses, attempts were made to
rationally utilize manpower resources effectively and
efficiently in order to meet the needs of patients and
to contain costs. Early patient classification
systems, however, were rudimentary, informal, and
unsophisticated. For example, Florence Nightingale
placed patients requiring the most care and frequent
observation nearest to the nurses' work area. Patient
classification remained informal until the late 1930's
when the National League for Nursing conducted a
systematic study of fifty New York hospitals. This
study formalized the concept of patient classification
system, and recommended an average of 3.4 to 3.5 total
nursing hours per patient day (National League of

Nursing Education, 1937).



Since this NLN study, the concept of patient
classification has been increasingly refined to take
into account the intensity of nursing care required by
various types of hospitalized patients (Giovanetti,
1978). During the period from 1940 to 1960, various
studies were conducted which focused on meeting
problems of nursing care delivery through the
provision of adequate manpower supply and utilization
(Abdellah & Strachan, 1959; Haldeman, 1959; NLN, 1949;
Wright, 1954). These studies attempted to quantify
workload demand based on variables such as patient
census, medical diagnosis, specialty and age.

In the early 1960's, the Johns Hopkins Operation
Group produced a landmark effort which grouped
patients into classes according to patient
characteristics such as mobility, consciousness,
emotional disturbance, inadequate vision, and
isolation (Connor, 1961). This classification system
was the first to measure nursing care time for each
patient class; and, therefore, was the first to
quantify the nursing workload associated with direct
patient care. For the first time, the value of
providing variable staffing to meet the fluctuating
needs of patients was demonstrated. This method of

variable staffing represented a significant change



from the traditional view of providing a fixed number
of staff for patient care regardless of variations in
patient need.

Other researchers built on Connors' concept of
variable staffing. Wolfe and Young (1965) developed
the concept of controlled variable staffing. This
system defined a minimum number of staff on each unit
necessary to satisfy minimum daily demands; additional
staff could be assigned to meet peak demands. Barr,
Moores & Rhys-Hearn (1973) demonstrated that using
individual scores on individual clinical indicators
resulted in increased accuracy in predicting amount of
total nursing care-time required, again showing an
improvement in the use of these patient classification
methods over the use of the average care-time approach.

These studies stimulated more research as both
individual hospitals (Bardour & Hill, 1977; Jackson &
Resnick, 1982; Reinert & Grant, 1981) and consulting
firms working with hospitals (Edgecumbe, 1965;
Finlayson, 1976; Jelinek, Zimmerman & Brya, 1973;
Plummer, 1967) began to experiment with different
classification systems.

Today patient classification systems are one of
the primary manpower planning tools specifically

developed for nursing management in acute care



settings. Patient classification systems have
expanded in use from a few selected applications to
wide usage throughout the United States, Great
Britain, and Canada (Giovanetti, 1978; Jackson &
Resnick, 1982; MacDonnel, 1976; Barr et al, 1973).
Within the last decade impetus for widespread
implementation has come from the Joint Commission for
Accreditation of Hospitals. One JCAH standard
requires that each nursing department "shall define,
implement and maintain a system for determining
patient care requirements for nursing care on the
basis of demonstrated patient needs, appropriate
nursing intervention and priority of care" (JCAH,
1981). 1In light of the fact that over five thousand
hospitals are using various patient classification
systems (Alward, 1983) and that these hospitals spend
an estimated $15,000,000 yearly on nursing staffing
studies (Vaughn & McLeod, 1980), there is impetus to
standardize across hospitals and geographic settings
the definitions, classifications, and time figures
used for calculating nursing care requirements.
Standardization is considered desirable so that
administrators can begin to evaluate nursing
productivity by comparing it with that of comparable

hospitals (Vaughn & McLeod, 1980).



The movement toward standardization of
classification systems has stimulated comparative
research between the different patient classification
systems. Roehrl (1979) compared three different
methodologies in order to determine which was best
suited and most applicable to the needs of the Medical
Center Hospital of Vermont. Results of this study
indicated that two of the tools were highly
correlated, suggesting that it was possible to use two
comparable classification systems simultaneously. One
advantage of using two comparable classification
systems is that the personal preferences of the staff
for one system over another can be accommodated, which
will in turn enhance user satisfaction and
reliability. Another study by Jackson and Resnick
(1982) argued that is was not possible to standardize
classification systems because it was necessary to
adapt coefficients to reflect uncontrolled variables
from unit to unit and institution to institutionm.
However, Schroeder, Rhodes and Shields (1984) have
demonstrated that when the Commission for
Administrative Services in Hospitals System (CASH), a
category-oriented patient classification system, and
GRASP, a task-oriented system, were used
simultaneously, the identical nurse:patient ratios

resulted.



Types of Patient Classification Systems

The purpose of all nursing patient classification
systems is to categorize patients according to the
magnitude of their need for nursing care. Nursing
resources are allocated based on the documentation of
the amount of time necessary for the care of an
individual patient. There are two major types of
patient classification systems currently in use. In
the first, prototype evaluation, categories are
determined, parameters for each category are defined,
and assignments of patients are made as the
description of care needs indicate. 1In the second
type, factor evaluation, predetermined descriptors of
care are defined and rated separately for each
patient, and then combined to determine the category
of the particular patient. Descriptors of care or
clinical indicators include activities of daily
living, treatments required, and psychosocial needs.
The factor evaluation type is considgred objective
while the prototype is described as subjective.
However, both methods involve some subjectivity
because they are dependent upon nursing judgment
(Giovanetti, 1979).

“ There are four common elements to patient

classification systems. All include: 1) a method for
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grouping patients (that is, defined classification
categories); 2) guidelines describing a) the way in
which patients are to be classified, b) the frequency
of classification, and ¢) the method for reporting the
data; 3) the average amount of time required for care
of a patient in each category; and, 4) a method for
calculating required staffing and required nursing
hours (Johnson, 1984).

Patient classification systems are used to
quantify the nursing care resources associated with
each category of care. The two most common methods of
quantification are: 1) those based on average care
times for each patient category, and 2) those based on
standard care times for specific nursing procedures
(Giovanetti, 1979).

Using the first method, the average amount of
direct nursing care provided within each care category
is determined from observational studies. The number
of patients in each care category multiplied by the
corresponding average care times for each category
provides an estimate of the total average direct care
time required for each patient class. This figure,
coupled with an estimate of the total average indirect

care time (also determined from observational studies),
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gives the total average nursing care time for a
specified group of patients (Giovanetti, 1979).

The second method, standard care times, is
accomplished by calculating each time required to
perform each nursing care activity. Total direct care
time is determined by multiplying the number of times
each activity occurs by its associated standard time.-
Total care time is then determined by the addition of
a coefficient representing indirect care time
(Giovanetti, 1979).

One of the most difficult aspects of patient
classification is defining patient categories.
Ideally, the system should not allow ambiguity or
overlap among categories of patients. Clearly defined
categories will result in precise definitions of both
patient care needs and the intensity of services
required to meet those needs. Experience has shown
that when categories are too broad, the patient care
actually required varies greatly within the
classification (Johnson, 1984). Ambiguity and overlap
of categories contribute to classification errors and

lower interrater reliability (Alward, 1983).
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There is also some debate about whether there
should be an odd or even number of categories. With
an odd number of categories, nurses tend to categorize
patients in the middle category (Johmson, 1984).
Developers of the Medicus system recommended four
categories to provide the most accurate classification
of patients. They found that the variance within a
classification was too large with a three category
system; and, that statistical probability of error was
higher with five categories, without yielding a
significant increase in discrimination among patient
types (Jelinek, 1974).

The two patient classification systems under
study, Medicus and the Therapeutic Intervention
Scoring System (TISS), are both factor evaluation
tools. However, Medicus is quantified using average
care time; whereas TISS uses standard care time. 1In
the present study, TISS and Medicus were studied to
determine allocation of nursing resources or the
amount of staffing recommended by each system.

Conceptual Framework

Classification has been defined as the ordering
or arrangement of objects into groups or sets on the
basis of their relationships. These relationships can

be based either on observable or inferred properties.
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Purposes of classification include facilitating the
summarization and communication of large amounts of
information; facilitating the manipulation and
retrieval of information; describing the structure and
relationships of the constituent objects to each other
and to similar objects; and the simplification of
these relationships in such a way that general
statements can be made about the classes of objects
(Sokal, 1974).

Patient classification may be generally defined as
the grouping of patients according to their observable
or inferred characteristics. 1In nursing, patient
classification refers to the categorization of
patients according to some assessment of their nursing
care requirements over a specified period of time.

The most common purpose has been for determination and
assignment of nursing care personnel (Giovanetti,
1978).,

Development of patient classification systems in
nursing has been in response to the variable nature of
nursing care demands. Nursing patient classification
empirically quantifies a unique situation by measuring
Oor assessing the needs of patients in one specific
setting at one point in time. The interconnectedness

within the microsystemic setting (nurse:patient dyad),
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the economic realities of the mesosystem (the nursing
unit), the exosystem (the hospital), and the
macrosystem (government regulations, cultural
socioeconomic expectations) are all defined in some
way (Bronfenbrenner, 1979).

Medicus and TISS both classify patients.
However, each system approaches classification based
on different properties of patient care. Medicus
identifies patient needs to determine nursing resource
allocation; TISS focuses on technical tasks. See
Figure 1.

Research Question

The primary question of the present study was
whether there would be a difference in nursing
resource allocation when patients in the Intensive
Care Unit (ICU) were classified under both Medicus and
TISS. To answer this question, Medicus was compared
with the Therapeutic Intervention Scoring System
(TISS). TISS, a patient classification system
specifically designed to determine critical care
population nursing needs, has gained wide acceptance
as a method for classifying critically ill patients
(Cullen & Keene, 1983; Silverman, Goldiner, Kaye,
Howland & Turnbull, 1975; Yeh, Pollack, Holbrook,

Fields & Rutiman, 1982). TISS is an inventory of
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Figure 1. Medicus and TISS Quantify Patient Care Based on Different

Properties of Patient Care.

Medicus TISS

Needs Assessed Tasks

Allocation of Nursing Resource Allocation of Nursing Resource
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therapeutic interventions or services consumed by ICU
patients. It is important to remember that TISS
categorizes patients according to consumption of
services rather than assessed need. Unlike Medicus,
TISS does not include elements of patient education or
emotional support needs. Both systems indicate or
suggest specific nurse:patient ratios, but the
question is do they indicate the same staffing
allocation for the same group of patients?

Operational Definitions

Nursing resource allocation is the process of

determining the number and mix of nursing personnel
determined to be necessary to provide a specified
level of care (Jelinek, 1976, p. 44).

Patient classification system refers to a system

of identification and classification of patients into
care groups or categories, based on some measure of
nursing effort required (Giovanetti, 1979, P. 409).

Acuity is the patients' requirement for nursing
care. It is not a direct measure of level of illness
(Giovanetti, 1985).

Critical indicators are the patient

characteristics or descriptors used in the process of

patient classification (Giovanetti, 1983, p- 4A1),
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Classification monitoring is the process by which

the reliability of a classification tool is
established, maintained and tested (Giovanetti, 1984).

Interrater reliability is the measure of

consistency with which collectors observe and record
required data (Giovanetti, 1984, P. 44).

Nursing hours per patient day (NHPD) refers to

nursing hours per patient per twenty-four hours
(Hanson, 1983, p. 55).

Quantification coefficients are the average number

of nursing care hours required for a patient in each
category. These are based on direct and indirect

components of the desirable level of care, not on the
actual level of care delivered (Alward, 1983, p. 16).

Workload index is a weighted census of a patient

population. 1t is determined by multiplying the
number of patients in each classification category and
by summing the products to produce a total (Medicus,

1981).
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Chapter 1II
Method
Design
The design of this study was correlational and
provided information about how closely the two systems
agreed or disagreed in the recommendation of staffing

allocation.

(X) represents the patient. 0] represents Medicus
and 0p TISS. 07 and 0y indicate the same patient has
been observed in two different ways to compute the
outcome of recommended staffing.

Setting

The setting for the study was the nineteen bed
Intensive Care/Cardiac Surgery Unit at Good Samaritan
Hospital and Medical Center, Portland, Oregon. The
patient census averaged approximately twelve patients
per day.

Sample and Sample Size

The patient sample observed by both patient
classification systems (Medicus and TISS) included all
those patients admitted to the ICU during a four week
period beginning March 19, 1986. Medicus data were
collected at 1030 each morning, seven days a week, on

all patients according to the Department of Nursing
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routine. The same patients were also classified using
the TISS patient classification system. These data
were collected at 0830 seven days a week by one of the
two night shift nurses hired and trained for this
express purpose. Three hundred twenty-nine
observations were made during this four week period,
using the total patient sample.

Data Collection Instruments

Both TISS and Medicus patient classification
systems are ordinal measures. Both systems group and
rank the need for a patient's hours of nursing care on
a continuum from low to high. The categories within
each system (TISS, 1 - 4; Medicus, 1 - 5), however,
are not of equal proportion (See Table 1), but reflect
differing amounts of the observed characteristic or
hours of nursing care required by the individual
patient.

Medicus is a patient classification system based
upon an assessment of patient needs projected over a
twenty-four hour period. It is not based on tasks or
nursing care assignments. In this system, patients
are assigned to one of five categories according to
these projected needs for nursing care. Thirty-seven
objectively defined critical indicators are utilized
as the basis for this comprehensive assessment.

Indicators include physical, psycho-emotional and



Table 1. TISS and Medicus Patient Classification Categories

20

TYPE 1
TYPE 11
TYPE I1iI
TYPE IV
TYPE V

TISS Points
0-9
10-19
20-39
40-75

Range
(10 points)
(10 points)
(20 points)
(36 points)

Medicus Points
0-23
24-49
50-109
110-181
181-235

Range
(24 points)
(26 points)
(60 points)
(72 points)
(55 points)
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teaching needs (see Appendix A). Each of the
indicators has an assigned numerical weight or value
and the summation of weights of applicable indicators
for a patient determines the classification of the
patient.

Categories are defined by a specific range of
hours of care required per twenty-four hours. A Type
1 patient is a person who requires 0 to 3 hours of
nursing care per day; a Type II, 3 to 5 hours; a Type
I1I, 5 to 10 hours; a Type IV, 10 to 16 hours; and a
Type V, 16 or more hours.

The process of classification in Medicus centers
around the use of a pre-printed form which lists the
critical indicators. Each day at a predesignated
time, nurses on each unit record the required
information by marking the indicators appropriate to
each patient. A Medicus item is marked, i.e.
"indicated," if the projected patient need is to be
met in the next twenty-four hours. The forms are then
scored either manually or by Scan-Tron reader.

Patient categories are determined by point
accumulation. The classification process yields two
key parameters which describe the nursing workload for

a given unit. These parameters are workload index and

acuity.
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Workload index is a weighted census of the patient

population. 1t is determined by multiplying the number
of patients in each classification category by the
specific numerical factor for each category and finally
summing to produce a total. The weighting factor for a
Type II patient is higher than that for a Type I. For
example, the weight for a Type II patient is 1.0 compared
to 0.5 for a Type I.

Acuity is an index that provides a single measure
describing the overall mix of patients in an area
population. Technically, it is computed by dividing the
workload index of the area by the census of that area.
Its particular qualities enable this measure of intensity
to be used for cross comparisons of populations and as a
basis for determining staff mix and distribution.

Reliability is assured within the system through
objective definition of indicators and through the
utilization of a research-derived system of scoring and
weighting (Jelinek, 1966). The system includes
mechanisms for monitoring accuracy and consistency of the
classification process. Development of the instrument
took more than three years, during which it was tested
extensively for reliability and validity. From more than

180 critical indicators, 37 were defined to be accurate
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for a Type V category system. This was achieved
through a process of observation and validation of
results. Medicus is applicable for medical, surgical,
pediatric, nursery, rehabilitative, post-partum,
geriatric, and special care units (Medicus
Corporation, 1981).

Though there are no published reports of Medicus
reliability, this system seemingly meets the criteria
that describe the characteristics of a reliable tool
(Giovanetti, 1978). The three major types of
reliability (stability, homogeneity, and equivalence)
are maintained through a built-in classification
monitoring system. High interrater reliability
coefficients provide assurance that the same category
of care will be determined for the same patient by
nurse raters. A coefficient of 0.9 is necessary to
provide agreement of greater than 80 percent |
(Giovanetti, 1978). Good Samaritan Hospital and
Medical Center maintains a percentage agreement of 95
percent which is acceptable (Giovanetti, 1984).

Evidence of the validity (the extent to which an
instrument actually measures what it is supposed to
measure) of Medicus has not been mentioned in the
literature until recently when Halloran (1985)

compared the Medicus System with the CASH (Commission
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for Administrative Services in Hospitals) system.
CASH measures direct care time in minutes provided to
each patient. In both instances there was a strong
positive correlation found (r = <.920 and .853, p<.01)
between the two measures providing evidence that
Medicus is thought to provide a valid measure of
nursing workload.

The second classification system under study was
the Therapeutic Intervention Scoring System (TISS)
developed at Massachusetts General Hospital as a means
of quantifying the medical and nursing care required
by critically-ill patients (Cullen, Civetta, Briggs &
Ferrara, 1974). Seventy-five items of therapeutic
intervention are scored on a one to four basis
according to the intensity of involvement (see
Appendix B for these specific interventions). Values
of these interventions based on nursing care time and
effort were originally assigned by a committee of
intensive care physicians and nurses.

The system has been widely used for the
determination of severity of illness, establishment of
nurse:patient ratios in ICU, assessment of current
utilization of a hospital's intensive care beds, and
the forecasting of future utilization of and need for

ICU beds. The system was revised in 1983 to reflect
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recent innovations in critical care. During this
revision some items were deleted, others added, and
some point scores adjusted. However, a comparison of
the 1983 system in 100 consecutive patients revealed
no difference in total point scores, indicating that
TISS remained a reliable measure of critical care
patient needs (Cullen & Keene, 1983).

Like Medicus, TISS data are collected at the same
time each day (morning preferably) by the same
observer. A TISS item should be marked, i.e,.
"indicated," if the intervention was performed at
anytime during the previous twenty-four hours on the
individual patient. In this regard, then, TISS is a
retrospective system.

Based on this point scoring system, patients are
classified into four categories which reflect the
number of interventions or services which have been
provided to a patient during the past twenty-four hour
period. fn the four categories, Class I patients are
assigned less than 10 points; Class II, 10 - 19
points; Class III, 20 - 39 points; and Class IV, more
than 40 points.

Nurse:patient ratios are then assigned according
to each classification. Class IV patients require 1:1

ratio because of the intensity of care and patient
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instability. Class III patients, who require intensive
care nursing but are relatively stable, require a 1:2
ratio. Class II patients require a 1:3 ratio, and
Class I, 1:4. A Class III patient and a Class II
patient can be combined to require a 1:2 ratio (Cullen
& Keene, 1983). 1Ideally nurse:patient ratios depend

on matching the skill level of the nurse to the
severity of patient illness.

TISS has been widely used across settings and
applied to a variety of patient groups. For example,
Silverman et al. (1975) applied it to acutely ill
cancer patients and Yeh et al. (1982) to a group of
pediatric intensive care patients. Both
investigations concluded that TISS was helpful both in
assessing the amount of care received and in providing
a method for evaluating severity of illness.

There is scant material reporting the reliability
and the validity of the TISS instrument in the
allocation of nursing resources. 1In determining these
psychometric properties, it is necessary to know the
assumptions upon which the use of TISS is predicated.
First, TISS assumes that specific and appropriate
interventions will occur in the presence of critical
illness; second, that these interventions are

discrete, easily identifiable, and consistently
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applied by the individual physician evaluating the
patient; third, that the degree of illness is related
to the number and type of interventions; and, fourth,
that the philosophies of intensive care are relatively
comparable in different units such that similar
degrees of intervention will occur in comparably ill
patients (Cullen et al., 1974).

The reliability of the TISS system was tested
against independent clinical estimates of the severity
of illness (Cullen et al., 1974) at the Massachussets
General Hospital Acute Care Unit. Points determined
using TISS were related to each independent clinical
classification. The following results were reported:
30 Class I patients averaged 5 + 0.2 points; 30 Class
IT patients averaged 11 + 0.7 points; 30 Class III
averaged 23 + 1 point; and, 126 Class IV patients
averaged 43 + 1 point per patient. The distant
separation between the four classes suggested that
clinical classification of patients into four groups
was valid and consistent.

There are no stated reports of interrater
reliability for the TISS system. However, TISS is
relatively simple to apply. Critical indicators are
obﬁective and well defined (see Appendix B).

Guidelines or directions for use are clear and precise
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(see Appendix B). Categories are discrete,
homogenous, and mutually exclusive. These factors
should contribute to a high level of interrater
reliability.

The issue of the validity of TISS to measure and
predict the nursing care required by a specific
patient or population of patients is also not clearly
reported. Keeping in mind the original assumptions
upon which TISS is based, the availability of
comparable resources, and the similarity of treatments
performed on ICU patients by physicians, factors used
to determine TISS categories appear to be a valid
reflection of severity of illness and hours of nursing
care required by each level of patients. It has been
established that the TISS clinical indicators of care
are objective. It is likely, then, that TISS is a
valid representation of those activities that have the
greatest impact on nursing care time, and that it does
have content validity as assured by the panel of
experts who developed the tool and those who have
applied it (Silverman et al., 1975; Yeh et al., 1982).

Criterion-related validity is the extent to which
the instrument corresponds to some other observation
that accurately measures the phenomena of interest.
Criterion-related validity of TISS has been

established vis-a-vis the areas of severity of illness,
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mortality, and utilization. However, there has been
little mentioned concerning the criterion-related
validity of the TISS nursing resource allocation,
aside from what Cullen et al. (1983) have determined.
Jackson and Resnick (1982) did not establish a strong
measure of this validity, since low correlation was
found between TISS and the Montefiore Patient
Classification. However, this measure of validity is
difficult to establish because it is difficult to
accept the premise that the classification instrument
used as the criterion is valid, particularly outside
of the setting in which it was developed (Giovanetti,
1979). 1In the above case, one cannot be assured of
the Montefiore system's validity.

Predictive validity, which compares
classification results with findings from
observational studies of nursing care actually
provided, was established for TISS in the study which
tested the categories of patients in the Massachusetts
General Hospital Recovery Room and Acute Care Unit.
Predictive validity is also strengthened by the
underlying assumptions of the TISS system itself.

While varying degrees of reliability and validity
of TISS have been established and estimated, Knaus,

Wagner, Draper, Lawrence, and Zimmerman (1981)
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criticized the sensitivity of the system. They
charged that TISS does not reflect well those patients
requiring frequent arterial blood gases, monitoring,
or intensive types of therapy. Classification by
therapy alone assumes that all therapy is

appropriate. They maintain that monitored patients
require more nursing care than is routinely available
on most nursing units under most current nurse:patient
ratios.

Data Collection Procedures

The following steps in data collection were followed:

1. Two night shift ICU nurses were hired and
trained to observe each ICU patient daily for the four
week period of data collection using the TISS patient
classification system. The support of these two
nurses was enlisted to ensure that TISS observations
would be completed daily and to avoid overburdening
the ICU day shift staff.

2. The two nurses responsible for the TISS
observations were trained and interrater reliability
of 100 percent using percentage agreement was achieved
using designated clinical scenarios (see Appendix C
for clinical scenarios describing critical care
patients which were derived from observations recorded

from randomly selected ICU patients). The patient
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scenarios were reviewed by a Critical Care Nurse
Specialist to ascertain the validity of this tool for
the purpose of training and achieving interrater
reliability in TISS observations. 1Initial interrater
reliability of 100 percent through percentage
agreement using the scenarios was achieved among the
following: a) the two researchers conducting the
study; b) the two classification monitors assigned to
the ICU during the period of data collection; and, c)
the two ICU nurses responsible for collecting the TISS
data. Percentage agreement was the method used to
measure interrater reliability. 1t is the established
standard currently used at Good Samaritan Hospital and
Medical Center.

3. Upon completion of orientation to the TISS
system by the nurse data collectors and the two nurse
interrater reliability (classification) monitors, a
four week period of data collection (March 19, 1986 -
April 15, 1986) was implemented. This involved
observing each ICU patient using both the TISS and
Medicus systems everyday of the week during that time
period.

During the first week classification monitoring
was conducted twice to assure interrater reliability.

Classification monitoring included random observations
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of twenty percent of the ICU patients (a minimum of
four observations each time). These observations
measured the accuracy of the patient classification
through the assessment and use of appropriate
indicators for each particular patient selected.

4. During the initial week of data collection an
interrater reliability of 100 percent was achieved
based on eight random observations for both systems.
Classification monitoring was conducted weekly during
the remaining three weeks of data collection. Based
on the total of twenty observations a percentage
agreement of 90 percent was established for both TISS
and Medicus systems.

5. Upon completion of the four week data
collection period, the data, TISS and Medicus
observations, were compared to determine a level of
correlation between the two systems for allocation of
nurse resource required for each observation of the
sample (N = 329). Data were scored and tabulated
using descriptive statistics. Means, frequencies and
standard deviations were calculated for the number of
agreements and disagreements between the two systems
on the same group of patients. Pearsons R,
crosstabulation and Chi Square were also calculated.

Threats to the external and internal validity of
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this project include the Hawthorne effect; interaction
of patient and rater history with the observations;
experimenter effects; measurement effects; maturation;
and testing effects. These threats were controlled
for in the following manner:

1) The Hawthorne effect was controlled for
through classification monitoring.

2) Interaction of patient and rater history with
observations was controlled by hiring and educating
the two staff nurses to perform the TISS observations
and through the maintenance of an interrater
reliability system,

3) Experimenter effects were controlled for by
the objective classification monitors who were trained
to assure reliability of the tools.

4) Measurement effects were controlled for
through consistent data collection techniques,
utilizing the same patient population and the same
group of people to gather data. Simultaneous
classification of patients into both systems was
conducted; and both instruments contained the same
format.

Internal validity was controlled for in the
féllowing manner :

1) Maturation was controlled by classification
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monitoring. This controlled for potential biases
reflected toward Medicus by the nursing staff at large.

2) Testing was controlled by the classification
monitoring system.

In a correlation design study there are inherent
weaknesses. There is no ability to actively
manipulate the independent variable and there is no
ability to randomly assign individuals to experimental
treatment. There is also a strong possibility for
faulty interpretation; thus, any interpretation made
from this study will be viewed as tentative and as a
suggestion for other avenues to be pursued (Polit &

Hungler, 1983).
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CHAPTER III
Results and Discussion

The information from this study was analyzed and
will be presented in the following manner:

1. Data were examined to determine the degree of
correlation in nursing resource allocation for an
intensive care population by two patient
classification systems, TISS and Medicus. The results
of this comparison are presented descriptively.

2. The strength of the relationship or
correlation between the two systems is demonstrated
through Pearson's R and Chi Square application.

3. Though the correlations appear strong, there
are discernible differences in the allocation of nurse
resources. This will be discussed and described at
length.

Data collected consisted of 329 observations
using both patient classification systems. These
observations were scored, tabulated and compared for
frequencies, means and standard deviations using the
observed patient as the unit of analysis. For each of
the observations four variables are compared: 1) TISS
scores, 2) TISS classification, 3) Medicus scores, and
4) Medicus classification. Each of the observations
is complete for the variables of analysis,
classification scores and categories. There are no

missing or collapsed data.
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Observations were restricted to an intensive care
patient population, resulting in an asymmetrical,
unimodal, negatively skewed distribution. Figure 2
demonstrates these population characteristics as
reflected in the numbers of patients classified into
the five Medicus and four TISS categories. This
distribution was anticipated because this study did
not draw samples from the total universe of patient
populations, but only from an acutely ill patient
population. As illustrated in Figure 2 there were no
Medicus Type I categories obtained from the sample.
The distribution and skewness for each variable
largely reflect the higher hours of nursing care
required by an acutely ill patient population and the
high resource intensity required to care for this
population. The descriptive statistics, mean,
standard deviation, and skewness are summarized in
Table 2.

To further understand and relate the
nurse-to-patient ratios recommended by each patient
classification system, a classification variable was
created for each system. This classification variable
is an estimate of hours of care and the associated
staffing ratio for each classification category of

TISS as established by Cullen et al. (1983) and for
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Figure 2. Percentage of Cases for Each Nurse-to-Patient Staffing

Ratio as Prescribed by Medicus and TISS.
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each classification category of Medicus as established
by Medicus Corporation (198l). Based on the staffing
ratios described for TISS by Cullen et al. (1983), the
hours of care for each category were estimated, and
are presented in Table 3. The Medicus hours of care
for each category were established by determining the
midpoints of the range of hours designated for each
patient type or category. This information is also
summarized in Table 3. The shaded areas in Table 3
illustrate the correspondence between patient care
types for each patient classification system, based on
the nurse-to-patient ratios and recommended hours of
care.

Pearson's R correlation comparing the TISS to
Medicus classification categories for this sample of
329 was 0.4124 (p<0.000) demonstrating a positive
linear and highly significant correlation.

To further explore the strength of the
relationship between TISS and Medicus in determining
nursing resource allocation a crosstabulation and Chi
Square were performed. Chi Square is appropriate when
there are mutually exclusive and exhaustive categories
to be compared, and the data consists of frequency
counts. 1In Figure 2 the frequencies of patients
within each category of the two patient classification

systems are summarized.
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Table 3. Nurse-to-Patient Staffing Ratios Based on
Hours of Care Required for each Category

in a Twenty-four Hour Period.

TISS Medicus

Type 1 1:4(6 hrs./24 hrs.) ‘\\\1:16(1.5 hrs./24hrs.)

Type II  1:3(9.6 hrs./24 hrs.i\\\¥}:6(4 hrs./24 hrs.)

Type III  1:2(l4.4 hrs./24 hrs.)\\_1:3(7.5 hrs./24 hrs.)

Type IV 1:1(24 hrs./24 hrs.) 1:2(13 hrs./24 hrs.)

Type V WK E WK R &k S 1:1(20hrs./24 hrs.)
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The Chi Square crosstabulation of 4 X 4
dimensions (Table 4) illustrates the TISS/Medicus -
contrast for nurse-to-patient staffing ratios. Based
on the marginal summaries a Chi Square value of 53.09
with 3 degrees of freedom was obtained from the
dimensions of this table. This value was found to be
significant at p<0.000. Since the computed value
exceeds the table value, this lends support to the
notion that there is a distinct difference between the
two systems and the allocation of nursing resources.

Referring to Table 4, there was a 100%
correlation in 42.5% (n=140) of the cases regarding
nursing resource allocation. This would indicate that
with either patient classification system, nurse
resource allocation would be the same 42.5% of the
time. Another 43.5% (n=143) of the sample correlated
within a fraction of a variation. 1In each of these
cases the discrepancy was from .33 to .5 of a nurse
per patient per shift across all patient classification
categories. The remaining 14% of the sample were
considered outliers because there was no correlation
found.

As demonstrated, then, classifying patients with
TISS or Medicus will result in a difference in

allocated nurse staffing. To demonstrate this
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Table 4. Crosstabulation of Frequencies Comparing TISS

to Medicus Nurse-to-Patient Staffing Ratios.

TISS Classifications

Note:

Types/Staffing Ratios

H

'—_&

=

-

Medicus Classifications Types/Staffing Ratios

2 3 4 5
1:6 1:3 L2 i:1
1 0 110 40 10 16
14 0 68.8 25.0 6.3
0 9.6 2.3 2.5
0 33 1.2 0.3
2 20 43%* 30+ 50 80
:3 2.5 53.8 37.5 6.3
100.0 37.17 17.3 12.5
0.6 L3 9.1 L.5
3 0 47+ 73* 100 130
2 0 36.2 56 2 Tl
0 41.2 42 .2 25.0
0 14.3 i T 3.0
0 130 66+ 24 % 103
0 12.6 64 .1 23.3
0 11.4 38.2 60.0
0 4.0 20.1 7.3
2 1i4 173 40

Chi Square=53.09 with 3 degrees of freedom
p<0.000

* agree
+ fractional variation
0 outliers

There were no Medicus Type I categories
obtained from the sample.
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difference the actual 329 TISS and Medicus scores were
tabulated into weekly totals. These weekly totals
were averaged and compared for staffing requirements
during an average week in the intensive care unit
(Table 5).

Comparing the classification scores of TISS and
Medicus during an average week in the intensive care
unit results in TISS allocating more nurse resources
per category of patients (Figure 3).

To convert the total nurse staff required per
twenty-four hours, the totals must be multiplied by
three (representing the number of work shifts per day
required for providing care to the patient). To
provide the appropriate weekly staff according to
Medicus for all shifts would require 125.18 nurses;
while TISS would require 148.23 nurses. The TISS
system of patient classification would require 23.05
nurses more per week than the Medicus system would to
provide the required care to the same group of 82
patients.

From this analysis the difference in staff
allocation costs between TISS and Medicus in total
dollars per year to staff an intensive care unit can
be compared. This was accomplished by multiplying the

average weekly staffing requirements by the hours of
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Figure 3. Nursing Resource Allocation Determined by TISS and Medicus

Total Staffing Required

Classification Systems for an Averaged Week.

I II IT1 IV y

Patient Categories

— — — — Medicus

455
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care in a day (24), times the number of weeks per year
(52), times the average wage of registered nurses in
Oregon (Oregon Association of Hospitals Survey,

1986). This results in a total cost amount.
Comparing the two systems results in a dollar
difference of $110,511 yearly (Table 6).

Further comparing the data in Table 6 with the
fractional variation in staffing that would result
between the two systems (in this study it is 43.5% of
the patients) the discrepancy in staffing would result
in a total cost difference between $102,046 and
154,615 for TISS and $86,185 and 130,584 for Medicus
yearly (Table 7).

The remaining 14% (n=46) are considered to be
outliers. This means that there is no agreement or
correlation in nursing resource allocation between the
systems under study for these patients. It is
important at this point to conceptually examine each
system to understand why a patient classified by TISS
as a Type I (1:4) might be classified by Medicus as a
Type V (1:1). This particular circumstance did occur
once in the data collected. Part of the discrepancy
lay in the time frame differences of each system.

TISS is based on actual needs or hours; and, therefore
léoks at the past 24 hours. Medicus, based on

estimated needs or hours, looks ahead to the next 24
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Table 6. A Comparison of Yearly Costs for Nursing
Resource Allocation as Determined by TISS
and Medicus.
Staff/ Hours Weeks/ Average Total
week of year wage yearly
care cost
TISS 49.41 X 24 X 54 X $ 11.53= $710,982

Medicus

41.73 X 24 X 52 X § 11.53= $600,471
Difference = $110,511
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hours. 1In other words, the TISS observation
documented actual medical interventions, i.e. nasal
oxygen, standard intake and output, EKG monitor,
peripheral intravenous routes, etc. consumed by an
acutely ill preoperative patient. These same care
needs were observed by Medicus as immediate
postoperative nursing care needs for an open heart
surgery. This difference in time reference would
account for the vast acuity discrepancies between the
two systems.

In other outliers where a TISS Type I patient was
classified as a Medicus Type IV, the differences of
acuity measurement could be explained by the
theoretical framework underlying each system.
Referring back to Figure 1, it can be discerned that
the focus of measurement for TISS is the nurse and
tasks or medical interventions, while that for Medicus
is the patient and assessed patient needs that the
nurse must meet. For example, an unconscious but
stable patient on a ventilator according to TISS would
qualify for clinical indicators such as controlled
ventilation with or without positive end expiratory
pressure, complex intake and output, peripheral
intravenous routes, EKG monitor and foley catheter.

But, according to Medicus which considers functional/
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emotional/educational needs, in addition to tasks,
appropriate indicators for the same patient would be
an assessment of mentation, immobilities, ambulatory
status, wound and skin care, frequency of vital signs,
non-invasive monitoring and emotional needs of the
family. Viewing the patient from a more holistic
perspective, one that takes into account the
individual patient variables, might account for a
higher nursing acuity than one which counted only
weighted tasks.

By the same token even though Medicus indicators
are objectively defined in order to create exhaustive
and mutually exclusive categories, it is common for a
nurse to anticipate that a patient's acuity will be
higher than it actually may be. It is more difficult
to elevate or exaggerate a TISS acuity score because a
patient either does or does not require the tasks
indicated.

It is noteworthy that despite conceptual
differences in the two systems--individual patient
variable needs versus tasks--more TISS observations
fell within a higher staffing category (Figure 2).
Thirty-one percent of the TISS observations compared
to twelve percent of Medicus observations required a

1:1 nurse-to-patient staffing ratio. In addition,
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according to TISS, somewhere between five and thirty
percent of patients (combining Type I and Type II
observation) would be considered inappropriate
admissions for an intensive care unit. The TISS
system does seem to capture inappropriate admissions
while Medicus might substantiate the reason for
admission, as only 0.6% of the Medicus observations
(Type II) were considered inappropriate admissions.
These patients with lower activities are often cardiac
telemetry overflows or gastrointestinal bleeds, or
perhaps, head injuries admitted for observation and
monitoring through the emergency department. The
length of stay for these patients who do not actually
need or require the resource intensity of this
expensive service is normally short; and, these
patients are triaged to a more appropriate and less
expensive level of nursing care. |

Overall, it would seem that the TISS system would
be a more accurate method for measuring nursing
resource allocation at this level of required resource
intensity. The reasons for this are: 1) there are no
budgetary requirements for purchasing TISS versus a
packaged or computerized software system such as
Medicus, 2) the critical indicators (medical

interventions) of TISS are a universal language shared
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by health care professionals, 3) though TISS
allocatesmore staff resulting in higher 1ébor costs,
it may eliminate the need for supplementary prograﬁs
and additional ancillary personnel. A higher staffing
level may prevent staff burnout and general

dissatisfaction with working conditions.
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CHAPTER 1V
Summary

The nature of acute health care has changed
rapidly during the past decade. This change has been
marked by growth, competition, and complexity. 1In.
some ways the pressures of the current system present
a paradox. The system concentrates on cost
containment primarily through streamlined patient
lengths of stay and nurse staffing while maintaining
the expectation of highest quality care.

Nursing resource allocation continues to be one
of the most important and demanding problems facing
nursing administrators today. The challenge <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>