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ABSTRACT 

The purposes of this study were to describe the 

nursing intensity per DRG and to evaluate the relationships 

among medical diagnostic grouping, nursing intensity, 

and total hospital resource consumption. The questions 

addressed were: What is the distribution of nursing intensity 

within selected DRG's? Are medical diagnostic grouping 

and/or nursing intensity significant predictors of aggregate 

hospital resource consumption? 

The sample consisted of 10 randomly selected patients 

in each of 10 frequently occurring DRG's. The following 

data were collected from 100 patient bills and medical 

records: age, sex, length of stay, nursing acuity classifica

tion for each day of stay (or 12 hour shift in ICO) and 

total charges. Descriptive statistics and stepwise multiple 

regression were utilized. 

The distribution of nursing acuity varied considerably 

both within and between DRG's. Nursing intensity was 

found to be superior over medical diagnostic grouping 

in the prediction of total hospital resource consumption. 
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CHAPTER 1 

OVERVIEW OF THE PROBLEM 

Introduction 

With the advent of Diagnostic Related Groups (DRG's) 

and other prospective reimbursement systems for hospitals, 

nursing administrators are confronted with the necessity 

of providing nursing care within predetermined payment 

allocations based primarily upon a medical case mix model. 

As hospital administrators concentrate their attention 

on cost containment within prospective payment limits, 

nursing administrators will find it imperative to isolate 

the nursing resource requirement and costs associated 

with each case mix category in order to assert their proper 

claim upon the predicted reimbursement and to make recommenda

tions regarding case mix management. 

This chapter includes a statement of the problem 

and the significance of medical versus nursing case mix 

analysis. The specific purpose of this study is included 

as well. 

Statement of the Problem 

The problem addressed by this study was the identifica

tion, description and analysis of relationships between 

nursing intensity and the DRG case mix model as predictors 

1 
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of the total or aggregate hospital resource consumption. 

DRG's were basically developed to reflect medical intensity 

and length of stay. Some relationship between medical 

intensity and nursing intensity was implied when DRG's 

were designated as the methodology for determination of 

medicare reimbursement for hospital care, inclusive of 

nursing services. This assumed relationship between nursing 

intensity and medical intensity requires scientific investi

gation. 

Ideally, nursing intensity in all institutions 

would be measured by a valid and reliable patient classifi

cation system. Equally ideal, but somewhat more remote, 

would be a prospective reimbursement system wherein the 

limits of reimbursement would be established, based on 

each patient's predicted resource utilization of nursing 

services since nursing care is, after all, the primary 

commodity offered by hospitals. Case mix management which 

entails monitoring and controlling the number and type 

of patients admitted to an institution (Pointer & Ross, 

1984) could then be directed by nursing intensity as indexed 

by patient acuity. 

As long as nursing requirements continue to be 

averaged among all patients and charged on a per diem 

basis, there will never be the sensitivity to patients' 

actual resource requirements which is needed to manage 

nursing service departments effectively. Knowing that 
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maximum budgetary control is impossible without some type 

of patient classification system, many hospitals have 

already introduced such systems to determine nursing resource 

requirements for staffing purposes and to meet Joint Commission 

on Accreditation of Hospital requirements (Piper, 1983). 

These same systems must now be utilized to determine reimburse

ment for these nursing resource expenditures. This action 

will enable the individual nursing administrator to justify 

the appropriate portion of the prospective reimbursement 

to the hospital for the nursing department. 

Legal mandates as well are beginning to demand 

costing out of nursing resource utilization as an identifiable 

component of patient costs. Since 1983, in Maine, hospitals 

have been required to itemize the cost of nursing services 

provided to each patient on the hospital bill of that 

patient. Maine hospitals are also required to submit 

nursing service information in financial data annually 

to the state commission which will use this data when 

it weighs whether the hospital's case mix has changed 

enough to call for an increase in its revenue limit ("Hospi

tals Must Cost Out Nursing," 1983). 

Significance of the Problem 

At the present time the DRG prospective payments 

or "target costs" do not directly affect reimbursement 

for nursing services. Reimbursement for nursing services 
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is included in the overall reimbursement figure per case. 

However, since the nursing budget has historically comprised 

the largest percentage of any hospital's operating expense 

budget, the implications of DRG1s for nursing service 

are tremendous (Stanley & Luciano, 1984). "Nurses have 

long complained that whenever funding runs short, they 

are asked to absorb the difference" (McClain & Selhat, 

1984: p. 33). In order to safeguard quality patient care 

and the autonomy of our profession, nursing administrators 

must work quickly to determine the cost of nursing care 

per DRG as well as the cost of nursing care within DRG's 

(Joel, 1984; Mitchell, et al., 1984; Piper, 1983; Riley 

& Schaefers, 1983; Stanley & Luciano, 1984). 

On a broader scale, the impact of institutional 

studies of nursing intensity case mix could diminish the 

belief that the medical case mix model holds predictive 

efficiency for overall resource requirements in hospitalized 

patients. The concept of a prospective payment system 

based on predicted utilization of nursing resources would 

be reinforced and the image of nursing services as a valued 

therapeutic commodity enhanced. Jones (1984), noted that 

the DRG-based prospective payment system (PPS) has been 

widely criticized for not considering severity of illness 

variations within DRG's. She also noted several severity 

of illness measures including nursing intensity which 

could potentially be utilized for a PPS model. 
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A nursing intensity case mix model could perform 

a definite and necessary role in relating severity of 

illness to total costs and to the prediction of aggregate 

resource consumption for each hospital admission. Signifi

cantly, in 1983, the Prospective Payment Assessment Commission 

(Pro-PAC) was established by Congress to make recommendations 

regarding updating of the DRG-based Medicare PPS. This 

commission's legislative mandate includes the evaluation 

of nursing resources (Young, 1984). It is clear that 

case mix classification systems have the potential to 

cause either harmful or beneficial effects, and the quality 

of patient care may hang in the balance. Therefore it 

is imperative that nursing research, which will contribute 

to the evaluation of nursing resources in relation to 

DRG's, be conducted. 

Purpose 

The purposes of this study were to describe the 

nursing intensity per DRG and to evaluate the relationships 

among medical diagnostic grouping, nursing intensity, 

and total hospital resource consumption. 

Specific questions addressed in this study were: 

1. What is the distribution of nursing intensity 

within selected DRG's? 

2. Are medical diagnostic grouping and/or 
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nursing intensity significant predictors 

of aggregate hospital resource consumption? 

Summary 

The description and definition of the nursing 

intensity within DRG's could be used to refine the DRG-based 

case mix model utilized for Medicare PPS to include a 

severity of illness indicator. Nursing research can assist 

the Prospective Payment Assessment Commission of Congress 

in evaluating the extent of professional nursing which 

is required to maintain quality care by providing quantitative 

data such as that generated by this study. 



CHAPTER 2 

THE CONCEPUTAL FRAMEWORK 

This chapter includes a model (figure 1) of the 

conceptual framework which was designed to provide direction 

for the study methodology. The model specifically relates 

to the second research question: Are medical diagnostic 

grouping and/or nursing intensity significant predictors 

of aggregate hospital resource consumption? 

All of the vertical linkages in the conceputal 

model are signed positively (+) to indicate a hierarchial 

relationship between the concepts at the higher level 

and the operationalized variables at the lower level. 

The three concepts are arranged from left to right with 

Medical Diagnostic Grouping and Nursing Intensity preceding 

Aggregate Resource Consumption because of a predictive 

relationship which exists due to the prospective nature 

(i.e., determined prior to service) of the reimbursement 

system. No causality is depicted in the conceputal model, 

but, rather, positive predictive correlations (+) and 

lack of association or inconsistent associations (?) are 

predicted at each of the two horizontal levels. DRG Relative 

Weights and DRG Geometric Mean Length of Stay (L.O.S.) are 

expected to be positively correlated because they are 

7 
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Figure 1. Conceptual Model: Comparison of Medical Diagnostic Case 
Mix and Nursing Intensity Case Mix as Predictors of Aggregate Resource 
Consumption. 



9 

described as operational variables of the same concept 

(viz., Medical Diagnostic Grouping) and because length 

of stay is, in fact, a component of the relative weight. 

Similarly, Total Hospital Charges and Actual L.O.S. are 

expected to be positively correlated because they were 

conceptualized as two operational variables of one concept 

(viz.. Aggregate Resource Consumption). 

Concepts 

Medical Diagnostic Grouping 

Government, business and third party payors have 

sought a means to control and even reduce their expenditures 

for hospital care which have been increasing alarmingly 

(Curtin, 1983). The methodology they have selected involves 

prospective reimbursement. prospective reimbursement 

is an approach in which the payment or charge for a service 

is formulated prior to the service being delivered. Under 

the DRG prospective payment system, hospitals receive 

a predetermined flat rate for each patient in accordance 

with the DRG classification, regardless of the length 

of stay or the services actually provided. 

DRG' s were initially developed in the late 1960's 

and mid-1970's at Yale-New Haven Hospital and the Yale 

University Center for Health Studies (Plomann & Schaffer, 

1983). Since the researchers were primarily interested 
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in predicting the number of patient days for utilization 

review activities, it is logical that they utilized length 

of stay information heavily. Although the developers 

of the DRG system reportedly recognized that length of 

stay was possibly not ". . .as accurate an indicator 

of the level of output as actual costs" (Ullman & Kominski, 

1981: p. 16), they ". . . justified using it because of 

its practical availability at a time when costs required 

cutting ..." (Plomann & Schaffer, 1983: p. 438). 

Under the prospective reimbursement schema of 

DRG's, the amount of money the government will pay for 

the care of Medicare patients in a specific DRG is determined 

basically by dividing the historic costs for the care 

of similar patients by the number of patients previously 

discharged who have been assigned to that DRG. The relative 

weight for each DRG is the indicator which is used for 

the calculation of the prospective payment. Payments 

are calculated, ironically considering the utilization 

review thrust of the original investigation which parented 

the DRG case mix method, independently of a patient's 

actual length of stay. 

Each DRG has a geometric mean length of stay as 

well as the assigned relative weight factor. Day outliers 

will occur when patients' stays exceed the geometric mean 

L.O.S. by a fixed level; cost outliers will occur by a 
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similar process. All outliers will be reviewed by a medical 

review agency and be eligible for cost-based reimbursement 

unless denied through this review process (Davis, 1984). 

Nursing Intensity 

Carolyne Davis, administrator of the Health Care 

Financing Administration (HCFA) , was one of the first 

to recognize that nursing administrators would be required 

to develop systems to predict resource requirements for 

nursing as prospective reimbursement systems essentially 

limited as well as predicted hospital resources (Hamilton, 

1984). Toward this end, patient acuity classification 

systems have been introduced into many hospitals to assess 

the nursing care requirements and these systems have been 

generally accepted as a valid means of measuring nursing 

intensity (Riley & Schaefers, 1983). 

Aggregate Resource Consumption 

Aggregate Resource Consumption conceptually represents 

the total hospital resources which were utilized over 

the entire L.O.S. in the care of an individual patient. 

Nursing care, both direct and indirect, as well as all 

ancillary, support and maintenance resources were included. 

Conceptually, Aggregate Resource Consumption may be considered 

all inclusive. 
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Relationships of Medical Diagnostic Grouping 
to Aggregate Resource Consumption 

The DRG-based case mix methodology utilizes a 

medical model classification system in which patients 

are assigned to 23 major diagnostic categories with 467 

subcategories. "The DRG's are a classification of patients 

according to the extent of their hospital resource use" 

(Joel, 1984: p. 42). Through clinical data collection, 

it was determined that the medical factors most closely 

associated with total resource consumption were the primary 

diagnosis, complications and co-morbidity (C.C.) which 

were utilized in the DRG classification algorhythm. These 

factors were clustered in a systematic framework which 

provided the greatest homogeneity of resource use which 

could be identified utilizing the medical data collected 

(Joelr 1984). 

However, this DRG-based classification system 

has been widely criticized for its failure to actually 

meet its objective of designating homogeneity of resource 

use. A major criticism is that DRG's do not adequately 

measure the severity of illness or intensity of care differ

ences among patients within diagnostic categories (Horn, 

1983; Young & Saltman, 1982; Jones, 1984). Therefore, 

the current literature supports a questionable relationship 
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between medical diagnostic group and aggregate resource 

consumption. 

Relationship of Nursing Intensity to 
Aggregate Resource Consumption 

The difficulties discussed above with regard to 

the questionable usefulness of the DRG-based case mix 

methodology has led health care providers to look at other 

case mix methodologies (Plomann & Shaffer, 1983) and at 

the options currently available to index severity of illness 

(Jones, 1984). The principal nursing research conducted 

in this area was the Relative Intensity Measure (RIM's) 

studies initiated by the New Jersey Department of Health 

in 1980 and 1981 in response to the dissatisfaction expressed 

by nurses with the apportioning of nursing costs on a 

per diem basis (i.e., duration of care or L.O.S.) rather 

than an intensity or complexity of care basis. RIM investi

gators intended to develop an allocation method which 

would relate patient's nursing requirements to medical 

condition or diagnosis. According to Russell Paul 

Caterinicchio (1983), an original planner in the New Jersey 

DRG system, the RIM's methodology (viz., Case-Mix Nursing 

Performance Study) grew out of three studies done between 

1977 and 1979 (viz., (1) Patient Classification System 

Acuity Instrument Nursing Pilot Study, (2) Joint Nursing 

Performance Analysis Pilot Study and (3) Nursing Diagnosis 

Pilot Study). 
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Although the RlM's study fell short of its objective 

and its authors and critics agreed (Caterinicchio, 1983; 

Grimaldi & Micheletti, 1982 & 1983) that the RIM's cost 

allocation model was not ready for use as a rate setting 

model, it does represent the most ambitious and extensive 

effort to date in terms of numbers (viz., 2660 patients 

and 63,400 shifts of nursing care) and data collected 

(Grimaldi & Micheletti, 1982). Principal flaws of the 

RIM's work included an inability to generate a random 

sample and inaccuracies in the collected data. Even though 

the RIM's work indicated a lack of correlation between 

medical model case mix and nursing intensity, it could 

well be imposed as the predictor of required nursing resources 

if no other viable alternative method is developed, or 

if the lack of correlation is not replicated and validated 

in further studies. 

In 1983 Riley and Schaefers reported their work 

at St. Paul-Ramsey Medical Center. They randomly selected 

a 98-case sample from a population of patients in that 

institution's top four DRG's. They found that (1) it 

was possible to examine the relationship between nursing 

requirements and DRG classification, (2) nursing resource 

utilization could be measured on the basis of patient 

severity, (3) there were differences among the DRG's on 

hours of nursing care required per day, L.O.S., and patient 

classification, and (4) total nursing resource consumption 
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averaged 17 percent of total hospital charges with a range 

of 14-22 percent. 

Stanford University Hospital conducted a pilot 

study from March to August, 1983 (Mitchell et al, 1984) 

to determine (1) the average nursing resource consumption 

for DRG's through the use of a patient classification 

system, (2) the range of hours and cost of direct nursing 

care used within DRG's and (3) the relationship between 

total hospital charges and the cost of direct nursing 

care. It is important to note that only direct nursing 

care was a factor in this study, while *d.ley and Schaefers 

studied total nursing care (viz., direct plus indirect 

care). The sample included 89 patients in four DRG's 

with cell size ranging from 13 to 32 cases. The investigators 

found that nursing resources utilization, based on their 

patient classification system, varied considerably for 

the different DRG's. A wide range of required hours, 

and, therefore, costs, was found both within and between 

DRG's. Direct nursing care costs represented 4-8 percent 

of total hospital charges. 

Sovie et al. (1985) studied DRGs, nursing acuity 

classification and nursing care costs at the University 

of Rochester Medical Center. They found that direct care 

costs accounted for 15.8 percent to 23.6 percent of traditional 

"room, board and nursing" charges. 
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These studies point convincingly toward the ability 

to determine nursing resource requirements from nursing 

intensity classification systems, and likewise raise questions 

regarding the relationship between aggregate resource 

consumption and a strictly medical case mix methodology. 

According to Horn (1981), severity of illness 

correlates with the intensity of services provided and 

the aggregate resource consumption. One severity of illness 

measure, the Acute Physiology and Chronic Health Evaluation 

(APACHE) system was developed at George Washington University 

and was reported in the literature by Draper, Wagner and 

Knaus (1981). It includes measures of prior health status, 

a physiologic score and the Therapeutic Intervention Scoring 

System (TISS). The TISS is a list of nursing tasks which 

are time factor weighted and is reportedly a reasonable 

measure of resource consumption for intensive care patients 

(Jones, 1984). Jones goes on to state that n[N]ursing 

care requirements may be a strong predictor of total resource 

consumption for a hospital episode" (p. 316). 

McClain and Selhat (1984) reported a 20-patient 

case study type project in which they compared total nursing 

care costs, actual L.O.S., and geometric mean L.O.S. per 

DRG. Unfortunately, their study was so loosely constructed 

and uncontrolled that no conclusions could confidently 

be drawn from the data presented. 



Nurse researchers at the University of Arizona 

(Atwood & Hinshaw, 1985) are involved in studying the 

relationships among DRG's, nursing intensity, costs and 

charges. Results of this study are not available at this 

time, but it is clear that there is widespread support 

for the search for a relationship between Nursing Intensity 

and Aggregate Resource Utilization. 

QpqffflUpnal Verbal? 13? 

DRG Relative Weight and Geometric Mean L.O.S. 

Medical Diagnostic Grouping was explicitly measured 

by the Relative Weight and Geometric Mean L.O.S. assigned 

to each DRG by the federal government. These two operational 

variables for each DRG were obtained from a list published 

in the Federal Register (1984). The geometric mean L.O.S. is 

the national average and standard or "target" length of 

stay for each specific DRG. The DRG relative weight is 

an assigned factor utilized to calculate reimbursement 

amounts for specific DRG's. This factor takes into considera

tion an annually varying percentage of national, regional 

and institutional experience with actual historic charges 

per DRG for the actual L.O.S.'s experienced. 

Total Acuity Classification 

A patient acuity classification instrument was 

utilized which consisted of a computerized factor instrument 
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that measured intensity of nursing care. Intensity was 

defined as the degree of knowledge and skill necessary 

to meet the care requirements as well as the time required 

to meet the care requirements. In the conceputal framework 

for this study, Nursing Intensity was indexed by the Acuity 

Classification of the patient as measured by the Patient 

Care Services-Nursing Acuity Classification (PCS-NAC) 

instrument. 

Professional nursing staff who were providing 

direct patient care completed the acuity classification 

instrument on the 3-11 shift. The nursing care given 

was documented directly on the PCS-NAC instrument, which 

was part of the patient's medical record, and a quantitative 

acuity score was simultaneously generated for each patient. 

On the basis of the total score on the PCS-NAC instrument, 

the patient was classified as acuity 1, 2, 3, 4 or 5 for 

a medical/surgical patient or acuity 6, 7, or 8 for an 

intensive care patient. Medical/surgical patients were 

classified only once every 24 hours although the PCS-NAC 

was originally designed for completion on each shift. 

Administrative investigation found no significant differences 

between acuity classification by shift, therefore the 

form was completed only once every 24 hours on medical/surgical 

patients. Intensive care patients were classified once 

every 12 hours. 
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Relative Value Units (RVUs) were assigned to each 

acuity level according to the number of direct and indirect 

nursing care hours required to meet the needs of patients 

at each acuity level. The direct care hours were originally 

determined through a time motion study; the indirect care 

hours were distributed by cost center and divided by the 

number of patient days attributable to that cost center. 

The sum of the direct and indirect care hours by acuity 

classification range from 3.5 hours to 28 hours per patient 

day. Acuity level 1 requires 3.5 hours of total nursing 

time and was assigned an RVU of 1.00. Incremental increases 

of total nursing time required for each acuity level were 

reflected in the RVUs for each acuity level and are shown 

in Table 1. 

Total Hospital Charges and Actual L.O.S. 

Aggregate Resource Consumption was operationally 

defined by two empirical measures (viz., Total Hospital 

Charges and Actual L.O.S.) . The Total Hospital Charges 

were obtained from the bill of each patient in the sample. 

The Actual L.O.S. for each patient was obtained from the 

medical record. The day of discharge was not counted 

except for patients with stays less than 24 hours. The 

admission day was counted as one day in all cases. 



Table 1. Relative Value Units by Acuity Level 

ACUITY LEVEL 

Med/Surg 1 

2 

3 

4 

5 

Intensive 
Care 6 

7 

8 

RELATIVE VALUE UNITS 

1.00 

1.37 

1.74 

2.14 

2.39 

3.00 

4.34 

8 . 0 0  
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.Summary 

The conceptual framework for this study is supported 

by some preliminary research and currently held opinions 

of informed sources as noted in the recent literature. 

The study purpose was similar to several investigations 

presently underway in various locations across the country. 

This study may provide some of the quantitative information 

called for by the Congressional Prospective Payment Assessment 

Commission as it attempts to include nursing in assessing 

the impact of DRG-based PPS. 



CHAPTER 3 

METHODOLOGY 

The methods utilized to achieve the purpose of 

the study are discussed in this chapter. The study's 

design, setting, sample, protection of the rights of subjects, 

data collection measurements and procedure as well as 

the plan for data analysis are described. 

Design 

This study utilized an ex-post facto descriptive 

design to examine the relationships indicated by the conceptual 

framework. There was no opportunity to manipulate experimental 

variables. Observations to analyze relationships infer 

a predictive condition but are descriptive as well. The 

concepts of Medical Diagnostic Grouping, Nursing Intensity 

and Aggregate Resource Consumption were defined. The 

relationships among the concepts were described according 

to the most current thinking of involved professionals 

and this study attempted to quantitatively describe these 

relationships. 

The SetUng 

The study took place in a southwestern community, 

not-for-profit acute care hospital of 374 beds. The community 

22 
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was comprised of a significant number of elderly residents; 

some were seasonal residents. The study institution had 

typically experienced over 50 percent of total patient 

days as Medicare days. An additional 8 percent of the 

patient days were prospectively reimbursed by other third 

party payors based on a DRG system. 

The Sample 

The sample consisted of 10 randomly selected patients 

in each of 10 different DRG classifications which were 

selected on the basis of their frequency in the institution. 

All of the 100 patients were hospitalized between January 

1, 1984 and April 30, 1985. 

Plomann and Shaffer (1983) noted during their 

analysis of approaches to case mix that investigators 

who had attempted to use DRG's for the internal management 

of hospital departments found that some DRG's often have 

very few cases per year and it is difficult to make comparative 

or meaningful judgements with small numbers. It seemed 

advisable to concentrate upon selected DRG's of interest 

which were the most common for the institution. 

The DRG classifications of the 10 most common 

DRG's in the study institution between July lf 1984 and 

March 31, 1984 were: 

DRG #243 - Medical Back Problems 

DRG #127 - Heart Failure and Shock 
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DRG #182 - Esophagitis, Gastroenteritis and Misc. 

Digestive Disease. Age > 70 and/or 

C.C. 

DRG #89 - Simple Pneumonia and Pleurisy. Age 

> 7 0  a n d / o r  C . C .  

DRG #96 - Bronchitis and Asthma. Age > 70 and/or 

C.C. 

DRG #14 - Cerebrovascular Disorders except TIA 

DRG #222 - Knee Procedures. Age < 70 w/o C.C. 

DRG #183 - Esophagitis, Gastroenteritis and Misc. 

Digestive Disease Age 18 - 69 w/o C.C. 

DRG #140 - Angina Pectoris 

DRG #138 - Cardiac Arrhythmia and Conduction Dis

orders. Age > 70 and/or C.C. 

Protection of Human Rights 

The plan for the study was approved by the Human 

Subjects Committee at the University of Arizona (Appendix 

A) and the Patient Care Services Department at the acute 

care institution where the data was collected (Appendix 

B). Confidentiality of the information was assured to 

subjects by assigning each subject a code number. No 

patient disclaimer was utilized and information was collected 

retrospectively from medical records and hospital bills. 
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Measurement Instruments and Procedures 

DRG Relative Weights and Mean L.O.S. 

The reliability and validity of the DRG Relative 

Weight and Geometric Mean L.O.S. in indexing Medical Diagnostic 

Grouping has limited exposure in the literature, although 

we know that L.O.S. as it relates to utilization review 

was the basis for the original research which led to the 

DRG prospective reimbursement system (Plomann & Shaffer, 

1983). Additionally, DRG's have been criticized on the 

grounds that their historic data base relied on discharge 

abstracts which were notorious for containing classification 

and coding errors, often failed to include all diagnoses, 

and depended on documentation by the attending physician, 

as well as the conventions of the individual coder (e.g., 

low interrater reliability) for actual assignment. Since 

relative weights and geometric mean L.O.S.'s were based 

on the state of medical technology and practice at the 

time of their development (viz., 1960's-1970's) , they 

have questionable validity in light of scientific and 

technological advancement in diagnostic procedures and 

treatment modalities (Plomann & Schaffer, 1983). 

These criticisms and any criticism of the reliability 

and validity of the DRG Relative Weights and Geometric 

Mean L.O.S. are pragmatically insignificant, however, 

because valid or not, reliable or not, they are the standards 
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by which prospective reimbursement is determined for Medicare 

patients. Additionally, Medicare prospective payment 

is the tip of the iceberg with Medicaid, Blue Cross programs, 

preferred provider organizations (PPO's), health maintenance 

organizations (HMO's), and every other third party payor 

jumping on the prospective payment band wagon. 

Acuity Classification 

Nursing Intensity was measured by the Nursing 

Acuity Classification system developed by and presently 

utilized by the Patient Care Services Department at the 

study institution. This Nursing Acuity Classification 

system measured intensity of nursing care on seven different 

factors, (viz., nutrition, hygiene, mobility, medication, 

behavior, treatments and state/education). Copies of 

the acuity classification forms can be found in Appendices 

C and D. Empirically generated intensity weights were 

assigned by an on-line computer program and utilized to 

calculate the nursing skill level and the amount of nursing 

care at each skill level required for each of the eight 

acuity classifications. 

Reliability testing of the acuity classification 

system was conducted monthly by auditing randomly selected 

charts of currently hospitalized patients. Staff inservice 

was scheduled if rating errors were detected. 

The acuity classification system in the medical/ 

surgical nursing units was developed in consultation with 
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Ann Van Slyke and Associates (Personnel Communication, 

1982). This system was based upon earlier work done at 

St. Luke's Hospital Medical Center, Phoenix, Arizona, 

in 1974. This classification system was reported by LaViolette 

(1979) as being based upon the amount of time and skill 

that tasks require as well as the dependency level of 

the patient. Points were assigned for nursing tasks conducted 

as well as for providing support or education to the patient 

or family. 

The acuity classification system in the intensive 

care units was originally developed as a profile type 

instrument in 1982. This system was integrated with the 

Van Slyke instrument in 1984. Validity testing was conducted 

at the time of the integration. The clinical and administra

tive staff found it to be highly accurate in predicting 

nursing resource consumption in the intensive care units. 

Reliability testing was conducted quarterly by auditing 

records of patients while they were hospitalized in the 

ICU. This was similar to the reliability checks conducted 

in the medical/surgical units. 

Total Hospital Charges 

Although the actual cost of total services provided 

was the desired variable to be measured, most institutions 

do not have this information readily and accurately available. 

Cost shifting between departments in order to maximize 
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reimbursement under the old retrospective cost plus reimburse

ment system is responsible for the widespread inability 

to accurately identify true costs. Therefore, the aggregate 

charges for the hospitalization as reflected in the patient's 

total bill were obtained from the patient's financial 

file and utilized to index Aggregate Resource Consumption. 

Data Collection Procedure 

Medical records and hospital bills of each of 

the 100 subjects were examined. Patients were assigned 

a code number prior to entry of information on the Data 

Collection Instrument found in Appendix E. The total 

charges were obtained from the hospital bill of each patient; 

medical record information obtained consisted of each 

patient's age, sex, length of stay and individual acuity 

classification scores. 

The original source of the acuity classification 

data was the PCS-NAC acuity forms completed during hospitaliz

ation by the professional nursing staff who cared for 

the patients. These acuity scores were abstracted from 

the medical record and entered individually on the Data 

Collection Instrument. The acuity classifications (viz., 

1, 2, 3, 4, 5) for each day or the ICU acuity classifications 

(viz., 6, 7, 8) for each 12 hours were recorded in order 

to provide data for the descriptive statistics utilized 
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to answer the first research question: What is the distri

bution of nursing intensity within selected DRG's? Nursing 

intensity was indexed by acuity levels and the patient 

day was the unit of analysis for this portion of the study. 

The Relative Value Units found in Table 1 were 

then assigned to each recorded acuity score. One half 

the RVU was assigned to ICU acuity scores because ICU 

acuity scores represented 12 hours or one half patient 

day. The total RVUs for each patient were summed in order 

to calculate the total acuity score for that patient. 

The patient therefore became the unit of analysis opera-

tionalized in the conceptual framework designed to answer 

the second research question: Are medical diagnostic grouping 

and/or nursing intensity significant predictors of aggregate 

hospital resource consumption? 

The actual L.O.S. was measured for each patient 

in the sample by abstracting this information directly 

from the medical record. This information was collected 

at the same time that the acuity classification data was 

coded onto the Data Collection Instrument designed for 

the study. 

pata ftnajlygig FJ-aP 

Descriptive analysis was planned to discuss the 

demographics of the sample in terms of subjects' age and 

sex by DRG. Descriptive statistics were also planned 
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to address questions regarding the degree of central tendency 

and the degree of dispersion among nursing intensity measure

ments within each DRG. Although the PCS-NAC score technically 

represents ordinal data, there was sufficient reason to 

assume that it approached interval level when weighted 

by relative value units; therefore the mean, frequency 

distribution and range were the descriptive statistics 

selected. 

Stepwise multiple regression was planned to analyze 

the concurrent effects of medical diagnostic grouping 

and nursing intensity on aggregate resource consumption. 

A variable would be considered significant if it entered 

the equation with a significance level of .05 or less. 

The level of .05 was also used to determine the significance 

of the overall regression equation. 

Summary 

Data consisting of age, sex, DRG classification, 

DRG relative weight, DRG geometric mean L.O.S., actual 

L.O.S., total hospital charges and nursing acuity classifica

tion were collected for 10 randomly selected patients 

in each of 10 frequently occurring DRG1s (N=100). The 

data were analyzed utilizing multiple regression. Descriptive 

statistics were also utilized to describe both the demographic 

data and portions of the study data. 



CHAPTER 4 

PRESENTATION OF THE DATA 

This chapter contains an analysis of the data 

collected. It includes demographic and descriptive data 

about the sample in an attempt to answer the first research 

question: What is the distribution of nursing intensity 

within selected DRG's?, and a presentation and analysis 

of two stepwise multiple regression statistics used to 

examine the questions Are medical diagnostic grouping 

and/or nursing intensity significant predictors of aggregate 

hospital resource consumption? 

Description of the Sample 

The total sample consisted of 100 patients who 

were selected at random, 10 each from the 10 most frequently 

occurring DRG's for the study institution. There were 

49 males and 51 females. The mean age of the males was 

61 years and the females averaged 69 years of age. Table 

2 illustrates the summary statistics of patient mean age 

by sex and by DRG classification. DRG #127: Heart Failure 

and Shock had the oldest patients with a mean age of 75 

years. DRG #222: Knee Procedures - Age less than 70 

years without complications or comorbidity (C.C.) had 
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the youngest mean age of 36 years. The female patients 

had a slightly higher mean age than the male patients 

in several of the 10 DRG's. The mean age for female patients 

was lower than the mean age for male patients in DRG 

#182: Esophagitis, Gastroenteritis and Misc. Digestive 

Disease - Age greater than 69 years and/or C.C. and in 

DRG #14: Specific Cerebrovascular Disorders except Transcient 

Ischemic Attacks (TIA). The mean ages for males and 

females were the same in DRG# 89: Simple Pneumonia and 

Pleurisy - Age greater than 69 years and/or C.C. 

Table 2 also illustrates that the total sample 

was almost evenly divided between males and females as 

were 3 of the 10 individual DRG's, DRG #243: Medical 

Back Problems, DRG #96: Bronchitis and Asthma - Age greater 

than 69 years and/or C.C., and DRG #140: Angina Pectoris. 

Males outnumbered females in three DRG's and females out

numbered males in four DRG's. 

Description of Variables 

Relative Weights, Geometric Mean L.O.S. and 
Actual L.O.S. 

Table 3 illustrates the Relative Weight and Geometric 

Mean L.O.S. for each DRG as well as the mean L.O.S. actually 

experienced by the patients in the sample population for 

each DRG. The longest mean actual L.O.S. of 9.7 days 

was found in DRG #14: Specific Cerebrovascular Disorders 



Table 2. Patient Age and Sex by DRG (Standard Deviation in Parentheses) 

MALE FEMALE TOTAL 

NUMBER NAME n x AGE n x AGE AGE K 

243 Medical Back Problems 5 41 
(7.1) 

5 47 
(24.1) (21 

44 
.7) 

127 Heart Failure and Shock 7 74 
(7.7) 

3 77 
(6.6) (7 

75 
.9) 

182 Esophagitis, Gastroenteritis & Misc. 
Digest. Dis. Age > 69 and/or C.C. 

3 73 
(6.4) 

7 58 
(19.4) (18 

63 
.9) 

89 Simple Pneumonia & Pleurisy Age > 69 
and/or C.C. 

4 71 
(8.6) 

6 71 
(7.4) (8 

71 
.5) 

96 Bronchitis & Asthma Age > 69 
and/or C.C. 

5 71 
(16.7) 

5 74 
(11.6) (13 

73 
.6) 

14 Specific Cerebrovascular Disorders 
Except TIA 

4 70 
(2.3) 

6 67 
(11.7) (9 

68 
.8) 

222 Knee Procedure age < 70 w/o C.C. 6 35 
(11.5) 

4 39 
(19.6) (16 

36 
.3) 

183 Esophagitis, Gastroenteristis & Misc. 
Digest. Dis. Age 18-69 w/o C.C. 

3 39 
(20.6) 

7 52 
(15.9) (19 

48 
.4) 

140 Angina Pectoris 5 64 
(17.1) 

5 75 
(3.7) (14 

70 
.2) 

138 Cardiac Arrhythmia & Conduction 
Disorders Age > 69 and/or C.C. 

7 70 
(15.7) 

3 72 
(2.1) (13 

70 
.9) 

TOTAL 49 61 51 62 62 
(1.4) (17.8) (1.4) (16.5) (19.6) 



Table 3. Relative Weights, Geometric Mean L.O.S. and Actual L.O.S. by DRG 

DRG# DRG NAME 
RELATIVE 
WEIGHT 

GEOMETRIC 
x L.O.S. 

ACTUAL 
x L.O.S. 

(STANDARD 
DEVIATIONS 

243 Medical Back Problems .7473 7.5 5.7 (4.8) 

127 Heart Failure and Shock 1.0300 7.8 9.0 (9.5) 

182 Esophagitis, Gastroenteritis & Misc. 
Digest. Dis. Age >69 and/or C.C. 

.6121 5.4 3.3 (1.9) 

89 Simple Pneumonia & Pleurisy Age >69 
and/or C.C. 

1.0914 8.5 8.0 (5.0) 

96 Bronchitis & Asthma Age >69 
and/or C.C. 

.7913 6.9 5.7 (3.4) 

14 Specific Cerebrovascular Disorders 
Except TIA 

1.3386 9.9 9.7 (8.8) 

222 Knee Procedure age < 70 w/o C.C. .9794 6.4 2.6 (1.4) 

183 Esophagitis, Gastroenteritis & Misc. 
Digest. Dis. Age 18-69 w/o C.C. 

.5593 4.8 3.5 (2.3) 

140 Angina Pectoris .7470 5.5 3.5 (1.9) 

138 Cardiac Arrhythmia & Conduction 
Disorders Age > 69 and/or C.C. 

.9200 5.7 4.2 (4.5) 

TOTAL .8816 
(.2^ 

6.8 
M.51 

5.5 (5.4) 

OJ 
•P* 
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Except TIA and the shortest mean actual L.O.S. of 6.4 

days was found in DRG #222 s Knee Procedures - Age less 

than 70 years without C.C. The largest difference between 

the Geometric Mean L.O.S. and the mean actual L.O.S. occurred 

in DRG #222: Knee Procedures - Age less than 70 years 

without C.C. where the Geometric Mean L.O.S. was 6.4 days 

and the mean actual L.O.S. was only 2.6 days. The mean 

actual L.O.S. for the total sample of 100 patients was 

1.3 days shorter than the average Geometric Mean L.O.S. for 

the entire sample. 

Nursing Acuity Classifications 

The number of patient days in nursing acuity class

ifications 1 through 8 are illustrated in Table 4 as well 

as the total number of patient days attributable to the 

10 patients in each DRG, the mean acuity classification 

and the sum of RVU's for each DRG. Acuity classifications 

2 and 3 were the most frequently occurring with 57 percent 

of all patient days falling into these classifications. 

The mean acuity for the total sample of 100 patients was 

3.4 with the range of mean acuity by DRG from 2.1 to 4.7. 

The sum of the RVD's of all acuities for all 100 patients 

was 1,146 ranging from 51 RVU's in DRG #182: Esophagitis, 

Gastroenteritis and Misc. Digestive Disease - Age greater 

than 69 years and/or C.C. to 200 RVU's in DRG #138: Cardiac 



Table 4. Patient Days in PCS-NAC Acuity Classifications, Mean Acuity and Sum of RVU1 

by DRG. 

PCS-NAC CLASSIFICATION 

J 2 3 21 5 £ I 6 TQTAI* 

DRG# DRG NAME 
n 

m 
n 

m 
n 

m 
n 

m 
n n 

m 
n n 

{*) n 
X 

ACUITY 
SUM 
RVU'S 

243 Medical Back Problems 14 
(25) 

29 
(51) 

11 
(19) 

2 
(4) 

1 
(2) 57 2.1 79.54 

127 Heart Failure and Shock 13 
(13) 

37 
(37) 

29 
(29) 

2 
(2) 

18 
(18) 

99 3.5 188.09 

182 Esophagltis, Gastroenteritis 
& Misc. Digest. Dis. Age 
> 69 and/or C.C. 

9 
(27) 

9 
(27) 

11 
(33) 

4 
(12) 

33 2.6 50.56 

89 Single Pneumonia & Pleurisy 
Age > 69 and/or C.C. 

1 
(1) 

13 
(15) 

24 
(28) 

29 
(34) 

7 
(8) 

12 
(14) 

86 3.5 165.40 

96 Bronchitis & Asthma Age 
> 69 and/or C.C. 

1 
(2) 

19 
(31) 

17 
(27) 

9 
(15) 

6 
(10) 

10 
(16) 

62 3.6 111.91 

14 Specific Cerebrovascular 
Disorders Exoept TIA 

11 
(11) 

19 
(20) 

44 
(45) 

18 
(19) 

5 
(5) 

97 2.7 164.06 

222 Knee Procedure age < 70 
w/o C.C. 

6 
(23) 

13 
(50) 

7 
(27) 

26 3.4 45.82 

183 Esophagltis, Gastroenter
itis & Misc. Digest. Dis. 
Age 18-69 w/o C.C. 

16 
(43) 

11 
(30) 

6 
(16) 

4 
(11) 

37 3.2 62.58 

140 Angina Pectoris 1 
(2) 

13 
(30) 

11 
(26) 

2 
(15) 

16 
(37) 

43 4.3 78.05 

138 Cardiac Arrhythmia & Conduc
tion Disorders Age > 69 
and/or C.C. 

1 
(2) 

9 
(16) 

10 
(18) 

1 
(2) 

8 
(15) 

2 
(4) 

21 
(38) 

3 
(5) 

55 4.6 112.56 

TOTAL 38 146 189 107 29 2 81 3 595 3.3 1,058.57 
(6) (25) (32) (18) (5) (0.3) (14) (0.5) 
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Arrhythmias and Conduction Disorders - Age greater than 

69 years and/or C.C.. 

Total Hospital Charges 

Table 5 illustrates the mean of the total hospital 

charges for each of the 10 DRG's and for the entire sample 

of 100 patients. The average hospital bill was $2,831 

with a range of $373 to $14,963. The most costly mean 

hospital bill of $4,506 was found in DRG #89: Simple 

Pneumonia and Pleurisy - Age greater than 69 years and/or 

C.C. and the lowest mean charge of $1,631 was in DRG #182: 

Esophagitis, Gastroenteritis and Misc. Digestive Disease 

- Age greater than 69 and/or C.C.. The greatest range 

occurred in DRG #138: Cardiac Arrhythmias and Conduction 

Disorders - Age greater than 69 years and/or C.C. as indicated 

by a standard deviation of $4367. 

Comparison of Variables 

A summary comparison of the five variables is 

presented in Table 6. Nursing acuity is represented by 

both the mean PCS-NAC acuity score and the mean sum of 

the RVU's for each DRG. The mean sum of RVD's for a group 

of patients classified by DRG's is the more valid representa

tion of total nursing acuity since it reflects the length 

of stay or the duration as well as the intensity of acuity. 



Table 5. Hospital Charges by DRG. 

HOSPITAL CHARGES 

DRG# DRG NAME X 

STANDARD 
DEVIATION RANGE 

243 Medical Back Problems $2,163 ($1,565) $ 373 - $ 4,775 

127 Heart Failure and Shock 3,740 ( 4,024) 1,340 - 14,585 

182 Esophagitis, Gastroenteritis & Misc. 

Digest. Dis. Age >69 and/or C.C. 
1,631 ( 550) 841 - 2,531 

89 Simple Pneumonia & Pleurisy Age >69 
and/or C.C. 

4,506 ( 2,886) 789 - 10,791 

96 Bronchitis & Asthma Age >69 
and/or C.C. 

3,269 ( 2,208) 1,159 - 8,504 

14 Specific Cerebrovascular Disorders 
Except TIA 

4,277 ( 3,247) 1,715 - 10,188 

222 Knee Procedure age < 70 w/o C.C. 2,413 ( 783) 1,373 - 3,576 

183 Esophagitis, Gastroenteritis & Misc. 
Digest. Dis. Age 18-69 w/o C.C. 

1,671 ( 1,149) 313 - 3,346 

140 Angina Pectoris 1,983 ( 714) 1,135 - 3,024 

138 Cardiac Arrhythmia & Conduction 
Disorders Age >69 and/or C.C. 

2,652 ( 4,367) 443 - 14,963 

TOTAL $2,830 ($2 ,618)  $ 313 - $14,963 



Table 6. Comparison of DRG Geometric Mean L.O.S., Actual L.O.S., DRG Relative 
Weight, Mean Hospital Charges, Mean Acuity Score and Mean Total RVU's by DRG. 

DRG# 

DRG 
GEOMETRIC _ACT0AL 

x L.O.S. 

DRG 
RELATIVE 
WEIGHT 

X 
HOSPTIAL 
CHARGES 

X 
PCS—NAC 
ACUITY fs.d.1 

X 
SUM PSC-NAC 

RVU's 

243 7.5 5.7 .7473 $2,163 2.1 (.49) 7.95 

127 7.8 9.0 1.0300 3,740 3.5 (.90) 18.81 

182 5.4 3.3 .6121 1,631 2.6 (.74) 5.06 

89 8.5 8.0 1.0914 4,506 3.5 (1.01) 16.54 

96 6.9 5.7 .7913 3,269 3.6 (1.23) 11.19 

14 9.9 9.7 1.3386 4,277 2.7 (.60) 16.41 

222 6.4 2.6 .9794 2,413 3.4 (.59) 4.58 

183 4.8 3.5 .5593 1,671 3.2 (1.09) 6.26 

140 5.5 3.5 .7470 1,983 4.3 (1.76) 7.81 

138 4.2 .9200 f2.07) 11.26 

TOTAL 6.8 5.5 .8816 $2,830 3.3 (1.32) 10.59 
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Statistical Analyses 

In an attempt to answer the second research question 

of which factor is the most significant predictor of hospital 

costs, DRG's or nursing acuity, two multiple regression 

analyses were performed. The relationships which were 

revealed by the stepwise multiple regression equations 

are illustrated in Figure 2. A significance level of 

.05 was established for inclusion of a variable in each 

equation and a significance level of .05 was also set 

for R^. standardized betas were used for path coeffi

cients. 

In the first regression analysis, all three variables 

impacted on the Actual L.O.S.. Total Acuity Classification 

was the most significant empirical predictor of Actual 

L.O.S. with a weight of .909. The other empirical variables 

of DRG Relative Weight and DRG Geometric Mean L.O.S. entered 

the equation and produced weights of -.165 and .268 respec

tively. This is interesting in light of the correlation 

between these two variables being r=+,86. However, an 

examination of bivariate correlation coefficients indicated 

a correlation of only +.34 between Actual L.O.S. and DRG 

Relative Weight. When the variable, DRG Relative Weight, 

entered the equation after the DRG Geometric Mean L.O.S., 

it reduced the predictive value of the Actual L.O.S.. 
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This was no doubt due to the redundancy between these 

two variables as measures of Medical Diagnostic Grouping. 

In the second regression analysis, only the variable 

Total Acuity Classification entered the equation at the 

.05 significance level and impacted Total Hospital Charges. 

The weight for Total Acuity Classification upon Total 

Hospital Charges was .942. The correlation coefficient 

between Actual L.O.S. and Total Hospital Charges was computed 

at r=+.89. 

jgUifPflFY 

This chapter has presented a description of the 

sample and descriptions of the six variables (viz., Relative 

Weight, Geometric Mean L.O.S., Actual L.O.S., Nursing 

Acuity and Total Hospital Charges). The results of the 

stepwise multiple regression analyses of the dependent 

variables mean Actual L.O.S. and mean Total Hospital Charges 

with second variables mean Geometric Mean L.O.S., mean 

Relative Weight and mean sum of RVD's were also presented. 

The multiple regression analyses indicated that between 

DRG's and Nursing Acuity, Nursing Acuity was the more 

important indicator or predictor of Actual L.O.S. and 

the only significant predictor of Total Hospital Charges. 



Medical ? Aggregate 
Diagnostic Resource 
Grouping Consupmtion 

Nursing 
Intensity 

DRG 
^Geometric -
Mean L.O.S 

268 r= Actual 
L .0. S. 

R*=.91 DRG/ 
Relative 
Weight " 

909 

Total 
Hospital 
Charges— 
R2=.89 

Total .1 

Acuity—1 

Classification 

1) Standardized regression weights (B) used for path coefficients 

2) Weights significant at p = .000 

3) R2 signifcant at p = .000 

4) r significant at p = .001 

Figure 2. Conceptual Model and Significant Relationships Revealed 
by Statistical Analysis. 



CHAPTER 5 

INTERPRETATIONS AND IMPLICATIONS 

This chapter contains an interpretation of the 

findings and results presented in Chapter 4. The relationship 

of these findings and results to the conceptual framework 

which guided the study as well as limitations of the study 

are also presented. Lastly, implications for nursing 

and recommendations for further study are discussed. 

Interpretation of Findings 

Results related to the first research question: 

What is the distribution of nursing intensity within selected 

DRG's? are displayed in Table 4. The distribution of 

acuity classifications varies considerably among DRG's 

as demonstrated by a mean PCS-NAC Acuity of 3.3 with an 

overall standard deviation of 1.32. The distribution 

of acuity classifications within DRG's also varies considerably 

as demonstrated by standard deviations of .49 to 2.07 

for mean PCS-NAC Acuities in each of the 10 DRG's (see 

Table 6). 

Among the top 10 DRG's in the study institution, 

Acuity 1 patient days range from 0 to 27 percent of all 

patient days in each DRG. Acuity 2 patient days range 
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from 13 percent to 51 percent, Acuity 3 from 19 percent 

to 50 percent, Acuity 4 from 2 percent to 34 percent, 

Acuity 5 from 2 percent to 15 percent, Acuity 6 was 4 

percent of patients days in one DRG and had no patient 

days at all in the nine other DRG's. Acuity 7 patient 

days ranged from 11 percent to 37 percent. Acuity 8 was 

5 percent of patient days in one DRG and had no patient 

days at all in the nine other DRG's. The only DRG with 

patient days in Acuity Categories 6 and 8 was DRG #138: 

Cardiac Arrhythmias and Conduction Disorders - Age greater 

than 69 years and/or C.C.. The greatest degree of variability 

of acuity classifications occurred in DRG #138 with a 

standard deviation of 2.07 and a mean acuity of 4.6. 

Medical diagnostic case mix as represented by these 10 

DRG's did not reflect a homogeneous distribution of nursing 

intensity as indexed by the PCS-NAC acuity classification. 

In this study a conceptual model was constructed 

to identify which empirical case mix model (viz., Medical 

Diagnostic Grouping or Nursing Intensity) had the greater 

potential to accurately predict Aggregate Resource Consumption 

in hospitalized patients. The DRG Geometric Mean L.O.S. and 

Relative Weight were expected to impact significantly 

on Actual L.O.S., but their expected impact on Total Nursing 

Acuity and Hospital Charges was not clear. The two stepwise 

multiple regression equations indicated that DRG Relative 

Weight and Geometric Mean L.O.S. had no significant impact 
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on Total Hospital Charges but along with Total Acuity 

Classification accounted for 91 percent of the variability 

of the dependent variable Actual L.O.S.. Since the two 

variables, DRG Relative Weight and Geometric Mean L.O.S., 

were highly correlated (r = .86) and therefore redundant, 

the negative influence of DRG Relative Weight reduced 

the predicted value of Actual L.O.S.. Total Acuity Classifica

tion was the most important variable in this equation^ 

explaining 89 percent of the variance in Actual L.O.S. without 

the other two variables. In the second equation, the 

Total Acuity Classification alone also accounted for 89 

percent of the dependent variable Total Hospital Charges. 

The two dependent variables in the two multiple regression 

equations were highly correlated with a coefficient of 

r=+.89. The findings in this study therefore support 

the premise that Nursing Intensity has a greater potential 

for accurately predicting resource utilization in hospitalized 

patients than does Diagnostic Related Grouping. 

Limitations of the Study 

The major limitation of this study was a weakness 

in the validity link between Aggregate Resource Consumption 

and Total Hospital Charges. Since total costs (vs. charges) 

was the desired variable, Actual L.O.S. was added as a 

second operational variable in an attempt to increase 

content validity in indexing Aggregate Resource Consumption. 
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An additional limitation existed in the validity 

and reliability questions commonly associated with virtually 

all contemporary nursing acuity classification systems. 

The PCS-NAC instrument was probably moderately well developed 

and implemented in terms of its validity and reliability. 

Generalizability of the findings is limited by 

the above measurement errors as well as by the sampling 

technique. Although the subjects were randomly selected, 

there were only 10 patients in each DRG and only 10 DRG's 

out of a potential of 467 DRG's were sampled at all. 

Implications for Nursing 

This study was conducted for the ultimate benefit 

of patients. The subjects in the study were patients 

and the empirical measures were applied to patients. 

When measuring something about a patient, patient outcomes 

are implied. The patient outcome, in one sense, was a 

financial one; and a financial outcome for a patient is 

a valid concern of nursing and nursing research along 

with psychosocial, spiritual and physical patient outcomes. 

Application of Orem's Self Care Nursing Model (1971) would 

indicate that the prevalence of third party payors and 

medically controlled costs contributes toward focusing 

nursing attention toward financial outcomes as patients 

may feel somewhat less than in control of and able to 

affect financial outcomes themselves. Gone are the days 
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when professional nurses practiced without concern for 

the costs of their practice and then requested a social 

service consultation when patients were unable to pay 

their health care bills. Nursing as a profession must 

recognize its responsibility to consider patients' financial 

needs through nursing practice and through nursing research. 

Probably a more important implication, is the 

potential for the results of this study to contribute 

to the assurance of the availability of appropriate resources 

necessary to deliver quality nursing care in acute care 

settings. The major conclusion of this study is that 

the bedside nurse's assessment of the care of that patient 

is a substantively significant predictor of what it will 

cost overall for that patient's hospitalization. It is 

conceivable that a prospective reimbursement schema could 

be developed utilizing a nursing intensity case mix model 

which would be more accurate than the prospective reimbursement 

system of DRG's which utilizes a medical case mix model. 

Although we know that there is substantial hetero

geneity of nursing acuity within each DRG, there is an 

important immediate use for the information in the study 

for the nursing administrator. Table 7 displays the percent 

of prospective reimbursement represented by nursing costs 

at $20 per hour or $70 per RVU. These figures include 

both direct and indirect nursing costs. The reimbursement 

figures are specific for the study institution from October, 



Table 7. Relative Weights, Prospective Reimbursement Amounts, Nursing Costs 
and Nursing Costs as a percent of Reimbursement. 

DRG& 
RELATIVE 
WEIGHT 

PROSPECTIVE 
REIMBURSEMENT 

NURSING % NURSING COSTS 
OP DRG REIMB-

127 1.0300 $3,419 $1,317 39% 

138 .9200 3,053 788 26% 

14 1.3386 4,443 1,149 26% 

89 1.0914 3,622 1,158 32% 

243 .7473 2,480 556 22% 

183 .5593 1,856 438 24% 

140 .7470 2,479 503 20% 

96 .7913 2,626 783 30% 

182 .6121 2,032 354 17% 

222 .9794 3.251 321 10% 

TOTALS .8816 $2,926 $ 737 25% 
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1984 to June, 1985 and are based on $3319 reimbursement 

for a Relative Weight of 1.0000. Because of the variability 

in nursing intensity between DRG's, it is necessary to 

budget from 10 percent to 39 percent of the prospective 

reimbursement to cover the costs of nursing services. 

It is readily apparent that the nursing administrator 

who knows these specific percentages is in an excellent 

position to respond to changes in the DRG case mix and 

to participate in case mix management. 

Recommendations for Further Study 

This study requires multiple replications including 

all 467 DRG's, various nursing acuity instruments in institu

tions in different geographic locations and in institutions 

of various type and size before the findings could be 

generalized to diverse populations of hospitalized patients. 

Replication of this study design after institutions have 

completed cost accounting projects which will yield actual 

costs (vs. charges) will rectify a serious limitation 

in the questionable validity of charges as an indication 

of resource consumption. The importance of valid and 

reliable instruments and systems to measure nursing intensity 

or acuity has been clearly demonstrated by this study 

and continuing research in this area is indicated. 

This study has also raised other questions which 

could be answered by further investigation. One of these 
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relates to the development of a prospective reimbursement 

model wherein the DRG system would be combined with a 

nursing intensity measure in an effort to further refine 

the classification system and create groups of patients 

truly homogeneous in total resource consumption. This 

study also raises the question of whether nursing should 

propose nursing intensity or acuity to be THE model for 

prospective reimbursement in place of the medical case 

mix model, DRG's. Further research in this area is needed 

and has been requested by the Prospective Payment Assessment 

Commission. The commission is seeking assistance from 

the nursing community in defining prospective payment 

issues relative to nursing and in conducting nursing research 

related to prospective payment and the DRG classification 

system. 

Summary 

This chapter has presented an interpretation of 

the findings as they relate to the conceptual framework 

of this descriptive study as well as the limitations of 

the study. Implications for nursing practice and nursing 

research have also been presented. 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  

T U C S O N .  A R I Z O N A  8 5 7 2 1  

C O L L E G E  O F  N U R S I N G  

MEMORANDUM 

TO: Sherry Coll ins, RN 
Graduate Student 
College of Nursing 

FROM: Ada Sue Hinshaw, PhD, RN 
Director of Research 

Katherine Young, PhD, RN 
Chairman, Research Committee 

DATE: June 11, 1985 

RE: Human Subjects Review: Medical Diagnostic Grouping and Nursing 
Intensity Case Mix as Predictors of Aggregate Resource 
Consumption in Hospitalized Patients 

Your project has been reviewed and approved as exempt from University 
review by the College of Nursing Ethical Review Subcommittee of the 
Research Committee and the Director of Research. A consent form with 
subject signature is not required for projects exempt from full 
University review. The Human Subjects Project Approval Form is filed 
in the office of the Director of Research if you need access to it. 

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

ASH/fp 
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St DVlary's 
HOSPITAL SfHWCTH CtNTiR 

1801 WEST ST. MARY'S ROAD 
P.O. BOX UM 

TUCSON. ARIZONA 85703 

June 1. 1985 PHONE (802) 822 54J3 

Sherry Collins, R.N. 
Graduate Student 
College of Nursing 
University of Arizona 
Tucson, Arizona 

Dear Sherry, 

Your project, Medical Diagnostic Grouping and Nursing Intensity 
Case Mix as Predictors of Aggregate Resource Consunption in 
Hospitalized Patients, has been reviewed by Nursing Administration 
at St. Mary's Hospital and Health Center. Inasmuch as your 
project will require only medical record and patient account 
reviews, no further review will be required, and you may proceed 
with the knowledge that you will have our full support and 
cooperation. 

S1ncei> 

Phyflis Ethridge, MSN, R.N 
Vice President, Patient Care Services 

PE :vt 
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