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Name of Candidate Susan C. Mever

Committee Chair Linda Miers

Title Effect of Cardiovascular Surgeon and Acute Care Nurse Practitioner

Collaboration on Postoperative OQutcomes

The changes occurring in the health care environment require health care delivery
systems to provide high quality care services with increased efficiency and cost effective-
ness. Health care systems are encouraged to use less expensive care providers for medical
management responsibilities while at the same time maintaining or increasing quality of
patient care. Accompanying the changes in health care delivery modes is the parallel rise in
patient acuity levels related to chronic illnesses of patients admitted for cardiac services
such as cardiovascular surgeries. Based upon the conceptual framework of Donabedian
(1980), patients with the primary diagnostic related group (DRG) 104, 103, 106, or 107 in
1998 and DRG 104, 105, 107, or 109 in 2001 were studied. The purposes of this retrospec-
tive, 2-group comparison study were to examine patient and economic outcomes between 2
groups of adult patients for whom postoperative cardiovascular care was directed by either
cardiovascular surgeons alone or cardiovascular surgeons in collaboration with acute care
nurse practitioners (ACNPs). Postoperative cardiovascular care included all patient care
management from the time the patient was transferred from the operating room umtil the
patient was discharged from the health care system. Postoperative patient outcomes in-
cluded length of stay and patient satisfaction. Length of stay was analyzed by evaluating

selected contributing variables or covariates. These included comorbidity, complications,
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readmissions, reoperations, minutes of intubation, supplemental oxygen, and infections.
The economic outcome evaluated was the health care system total cost for an episode of
care utilizing a cost index for weighted comparison. The sample included 2135 subjects
from 2 nursing units in a north Alabama health care system. Using ANCOVA procedures
for statistical analyses, results indicated that cardiovascular surgeons in collaboration with
ACNPs did indeed decrease length of stay by 1.91 days per patient, and total cost of that

care decreased by $5,038.91 per patient. Patient satisfaction information was inconclusive.

=}

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



DEDICATION
Walter, I dedicate this dissertation to you. Your support and encouragement were
the wind beneath my wings throughout the dissertation process. Eric and Scot, you are
both such joys and you have always been my cheering squad. Mom, thank you for your

encouragement and patience all these years. You always knew I could do it.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ACKNOWLEDGEMENTS

To my many friends who have assisted in this dissertation, I thank vou. To Dr.
Linda Miers, who kindly agreed to be the Chairperson of my Graduate Committee and who
spent many hours reviewing and critiquing my work, your guidance is much appreciated.
The other members of my dissertation committee contributed valuable suggestions and
support: many thanks to Drs. Joan Williamson, Anne Williams, Marsha Dowell, and Gail
Hill. To Dr. Al Wilhite, your expertise and willingness to explain economics is greatly ap-
preciated as is your friendship and availability. Dr. Priyadarshi Datta, your help with statis-
tics is much appreciated. To my fellow doctoral classmates, your challenges to expand my
thinking were so enjoyable. and I cherish your friendship and support.

I extend a special thank you to the acute care nurse practitioners who encouraged
this study and provided invaluable information throughout the process; thank you so much
Margaret, Mark, Gina, and David. To Julie, your support and encouragement have spurred
me on over the vears and [ thank you for that special friendship. Rachel T., thank you for
your assistance in working within “the system” that allowed this study to take place. To
my dear and loving friends who were always there to encourage me, your confidence and
heart-felt support will always be cherished. Last but not least to Jon (and Cathy), couldn’t

have finished without your help.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE OF CONTENTS

Page

ABSTRACT i

DEDICATION v

ACKNOWLEDGEMENTS v

LIST OF TABLES X

LIST OF FIGURES xi
CHAPTER

1 INTRODUCTION 1

Purposes 4

Research Questions 4

Specific Aims and Hypotheses 5

Definitions of Terms 6

Acute Care Nurse Practitioner (ACNP) 6

Theoretical 6

Operational 6

Cardiovascular/Thoracic Surgeons 7

Collaboration 7

Theoretical 7

Operational 8

Postoperative Cardiovascular Care 9

Patient Outcomes 10

Theoretical 10

Operational 10

Length of stay 10

Complications 11

Readmissions 11

Reoperations 11

Minutes of intubation 11

Supplemental oxygen 11

Infections 12

Comorbidity 12

Mortality 12

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE OF CONTENTS (Contmued)

Page
CHAPTER

Patient satisfaction... 12
Economic Outcome . 13
Theoretical 13
Operational 14
Conceptual Framework . 14
Significance of the Study . 17
Assumptions .- 19
1151103 1 U 20
2 REVIEW OF RESEARCH LITERATURE. ........co o eeeecccceceneeeeenarcecooennreaesanns 22
[ntroduction . cereneeen 22
Studies of ACNPS....ueeeeeeeeeeeericeennanee 23
Studies of Primary Care NPs in Acute Care Settings.... ceereneeeee 24
Studies of APNs - 26
Studies of NNPs . 27
Studies of Collaborative Practice.........c.covuiiiiiieiiiitiiiiiiiciceeeeeaeeaennnan 29
Summary . ceesnuersecsassessesrinssnrerrtsatta seressnnne 31
3 METHODOLOGY 32
IDETOUCHION e eeecccceeece et cteeeneneooenrnsnsesmmmeesesessasessnsesessensassnrsennennses 32
Data Sets - 33
Study Population/Sample 34
Power Calculation 35
Setting 36
Protection of Human Subjects 38
Data Collection and Management Procedures 39
Data Analysis 40
Statistical Analysis .- 42
Summary 42
4 FINDINGS AND INTREPRETATIONS 45
Introduction 45
Findings 45
Description of the Sample 45
Similarities and Differences of Groups by Variable 49
Length of Stay 49

g

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE OF CONTENTS (Continued)

Page
CHAPTER
Complications 50
Readmissions 51
Reoperations 51
Intubation Minutes 51
Supplemental Oxygen . 52
Infections 52
Comorbidity S3
Cost .53
Findings and Interpretations by Research Question and Hypothesis .................... 54
Research Question 1 34
Hypothesis 1a .35
Findings and Interpretations for Hypothesis la 55
Hypothesis 1b 56
Findings and Interpretations for Hypothesis 1b .... 56
Research Question 2 . 57
Hypothesis 2 .57
Findings and Interpretations for Hypothesis 2.. 57
Other Findings and Interpretations - .59
Preoperative Factors. .....ooooeiniiii i 59
1% (o34 7-11 1y 2 U PP R Ut 59
Readmissions and Comphcations. ... .cccoueieiiemiiiiiiiiiireicaeeecaneancnn 59
Length Of Stay...ccen it er s s eraeanes 60
L00s T S 61
Minutes of Intubation and Oxygen Usage......cccoiniiieiiininiiiiiieecinnnnnn. 61
Summary . 61

5 DISCUSSION, CONCLUSIONS, RECOMMENDATIONS, AND SUMMARY ... 63

Discussion of Research Questions 63
Research Question 1 63
Length of Stay.... oot eceeeead 63
Patient SatiSfACtON. «...conrenieineiice e iiieeccceeecceereeea e eenen 68
Research Question 2 70
Relevance of Findings to Conceptual Framework 71
Conclusions 72
Limitations of the Study 73
Implications 74
Recommendations 76
Summary 77

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE OF CONTENTS (Continued)

Page
REFERENCES 79
APPENDIX
A PRESS, GANEY, PATIENT SATISFACTION TOOL 84
B CLINICAL PATHWAY .88
C COST INDEX CALCULATIONS WITH FORMULA . 97
D IRB APPROVAL FROM UAB FOR PILOT STUDY 100

E  [RB APPROVAL FROM HEALTH CARE SYSTEM FOR PILOT STUDY... 102

F  IRB APPROVAL FROM UAB FOR DATA COLLECTION 104

G [RB APPROVAL FROM HEALTH CARE SYSTEM FOR DATA

COLLECTION 108

H CODEBOOK 112

I CORRELATION MATRIX FOR LENGTH OF STAY 117

J CORRELATION MATRIX FOR COST 119
x

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



LIST OF TABLES

Table Page

1  Summary of Staffing Plans/Skill Mixes per Day by Unit and Group

..................

9

Summary of Specific Aims, Hypotheses, Levels and Types of Data, and
Statistical Tests by Hypothesis

3 Demographic Characteristics by Group

4  Typical Patient by Group

W

Patient and Economic Outcomes by Group

6  Cost Per DRG by Group

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



LIST OF FIGURES

Figure Page

1 Conceptual framework. 18

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER 1
INTRODUCTION

Health care takes place in an environment of change. The changes occurring in the
health care environment require health care delivery systems to provide high quality care
services with increased efficiency and cost effectiveness. In a managed care environment,
the challenges to a heaith care system are to maintain quality of care while decreasing the
cost associated with that care. Health care systems are encouraged to use less expensive
care providers for routine medical management responsibilities while at the same time
maintaining or increasing the quality of care provided to patients. With the changes occur-
ring in the health care arena, it is imperative that health care delivery settings redesign care
delivery systems into ones that are highly efficient and cost effective (Callahan, 1996;
Clochesy, Daly, Idemoto, Steel, & Fitzpatrick, 1994; Jones, 1993; Parrinello, 1995).

Accompanying the changes in health care delivery modes is the parallel rise in pa-
tient acuity levels in health care systems. This increase in acuity is due in part to the in-
creasingly aged population and the incidence of chronic illnesses continuing to increase in
society (Dunn, 1997; Rudy et al., 1998). One hundred-ten million Americans have at least
one chronic illness such as arthritis, diabetes, or hypertension (Clochesy et al., 1994).
Chronic illnesses compound the acuity of patients admitted to health care facilities for car-
diac services such as cardiovascular surgeries.
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Cardiovascular disease remains the primary cause of death in the United States
(Riddle, Dunstan, & Castanis, 1996). One-third of the Health Care Financing Administra-
tion’s (HCFA) Medicare budget each yvear is spent on cardiovascular care (Urban, 1997).
Because acute care nurse practitioners (ACNPs) are educated in clinical expertise and inte-
gration of care across the acute care continuum and are familiar with the health care sys-
tem, they could streamline the care delivery process that would result in minimal length of
stay and minimizeci costs. ACNPs practicing in collaboration with physicians is a collegial
relationship of decision making for patient management (Clochesy & Daly, 1997). Results
of collaborative practice are synergistic because the contributions of both health care pro-
fessionals are optimized to a level that would not be achievable through independent prac-
tice (Parrinello, 1997). To date, there has been little research on ACNP collaborative prac-
tice to document how ACNP collaborative care affects patient outcomes and whether that
care is cost efficient.

Nurse practitioners’ (NPs) education prepares them with cognitive and clinical
skills to function independently and interdependently with physicians in identifying and
delivering medical care. This highly skilled care provided by NPs may decrease costs to
payors, both individual patients and insurance providers, and health care facilities while at
the same time providing quality patient care (Hylka & Beschle, 1995). Research shows that
NPs have a significant impact on decreasing patient length of stay, decreasing patient mor-
bidity and mortality, and increasing patient satisfaction (Callahan, 1996). When quality of
care provided by NPs was compared with that of resident house physicians, no difference
was found (Bissinger, Allred, Arford, & Bellig, 1997; Rudy et al., 1998), but the cost of

care was significantly less when the care was provided by NPs (Bissinger et al.).
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The advantages of using a unit-based advanced practice nurse (APN) in a cardio-
vascular surgery unit were presented by Rudisill (1995). The critical care unit-based APN
was described as a nurse who had a master’s degree, had an area of expertise related to
critical illness, and whose practice was geographically limited to a specific patient unit
within a hospital. The APN directed patient care and monitored variances from the ex-
pected course of events of the cardiac surgical care maps. Results of the 3-month study at
the Presbyterian Hospital in Charlotte, North Carolina, invoived approximately 150 pa-
tients and revealed positive outcomes of APN-directed care as evidenced by procedures be-
ing done in a time-efficient manner for individual patients. Quality management issues im-
proved when APNs began directing chinical decisions, such as weaning patients from ven-
tilators and cardiac support. and cost effectiveness of care delivery directed by APNs was
documented by decreased length of stay. APN-directed care also led to increased patient
satisfaction. Other duties of the APN in Rudisill’s study included following patients in in-
termediate care on a daily basis until discharge, and the APNs followed all patients read-
mitted to the hospital for complications after surgery. These duties provide a continuity of
care across the acute care continuum.

Although NPs’ effects on patient outcomes have been studied in a variety of health
care settings, ACNPs practicing in postoperative cardiovascular acute care settings have
not been studied. The literature related to ACNPs reveals that clarification and differentia-
tion of ACNP practice from other NP practices have not been clearly established. Although
NPs have been practicing in acute care settings and have been identified as ACNPs, in real-
ity often they were family nurse practitioners (FNPs) or adult nurse practitioners (ANPs)

practicing in acute care settings and identified themselves as ACNPs. Educational prepara-
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tion and experiential preparation for primary NPs and ACNPs are different. Because
ACNPs are uniquely prepared to direct the care process for acutely ill patients, such as
postoperative cardiovascular patients, it would seem that patient outcomes would improve
when ACNPs, in collaborative practice, direct the care process during these acute episodes
of a patient hospitalization. The effect of ACNP collaborative care i this study focused on
relevant outcomes identified in the [iterature and by the study health care system’s man-

agement team.

Purposes

The purposes of this retrospective, 2-group comparison study were to examine pa-
tient and economic outcomes between 2 groups of adult patients for whom postoperative
cardiovascular care was directed by either cardiovascular surgeons alone or cardiovascular
surgeons in collaboration with ACNPs. It was hypothesized that patient length of stay
would decrease and patient satisfaction would increase when cardiovascular surgeons and
ACNPs collaboratively directed care. The economic outcome examined was health care
system total cost. Because length of stay was hypothesized to decrease when cardiovascu-
lar surgeons and ACNPs collaboratively direct care. it was anticipated that the decreased

length of stay would be reflected in decreased total cost for an episode of care.

Research Questions
For the purposes of this study, the research questions were (a) What is the differ-
ence in patient outcomes between 2 groups of patients, one group of patients for whom

cardiovascular surgeons alone directed postoperative care and one group of patients for
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whom cardiovascular surgeons and ACNPs collaboratively directed postoperative care? (b)
What is the difference in one economic outcome between 2 groups of patients, 1 group of
patients for whom cardiovascular surgeons alone directed postoperative care and 1 group
of patients for whom cardiovascular surgeons and ACNPs collaboratively directed postop-

erative care?

Specific Aims and Hypotheses

This study had the following specific aims and hypotheses.

Specific Aim 1 was to compare patient outcomes between 2 groups of patients,
one group of patients for whom cardiovascular surgeons alone directed postoperative care
and one group of patients for whom cardiovascular surgeons and ACNPs collaboratively
directed care.

Hypothesis 1a stated that postoperative cardiovascular patients who are cared for
by cardiovascular surgeons and ACNPs collaboratively will have a shorter postoperative
length of stay in the hospital, measured in days, than postoperative cardiovascular patients
who are cared for by cardiovascular surgeons alone.

Hypothesis 1b stated that postoperative cardiovascular patients who are cared for
by cardiovascular surgeons and ACNPs collaboratively will have increased patient
satisfaction with care than postoperative cardiovascular patients who are cared for by
cardiovascular surgeons alone.

Specific aim 2 was to compare an economic outcome between the 2 groups of pa-
tients, 1 group of patients for whom cardiovascular surgeons alone directed postoperative

care and 1 group of patients for whom cardiovascular surgeons and ACNPs collaboratively
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directed care. The economic outcome was health care system total cost for an episode of
care.

Hypothesis 2 stated that collaborative care by cardiovascular surgeons and ACNPs
will result in a lower health care system total cost compared to total cost when care was di-

rected by cardiovascular surgeons alone.

Definitions of Terms
ACNP

Thecretical

ACNPs are master’s-prepared registered nurses who have graduated from an ac-
credited ACNP program and are certified as an ACNP. An ACNP is a health care provider
who practices in ambulatory, acute, and long-term care settings (The American Academy
of Nurse Practitioners, 1998). The American Nurses Association described an ACNP’s role
as providing advanced nursing care across the continuum of acute care services to patients
who are acutely and critically ifl (Daly, 1997). All ACNPs practice autonomously and in
collaboration with health care professionals and other individuals to diagnose, treat, and

manage patient health problems.

Operational

For the purposes of this study, an ACNP was a master’s-prepared registered nurse
who had graduated from an accredited ACNP program and was certified as an ACNP. The
ACNPs in this study were hired and paid by the health care system to collaborate with the

cardiovascular surgeons in the cardiovascular intensive care unit (CVICU) and the pro-
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gressive cardiovascular unit (PCV). These ACNPs were employed by a North Alabama
health care system and had been working in the CVICU as staff nurses prior to becoming
ACNPs. The ACNP-1 worked in the CVICU and PCV as a staff nurse for 15 years and as
an ACNP for 2 years. The ACNP-2 worked in the CVICU and PCV units for 8 years and
as an ACNP for 9 months. The ACNP-3 worked in the CVICU and PCV as a staff nurse
for 11 years and as an ACNP for 9 months. The ACNP-4 worked in the CVICU and PCV
for 1 vear and as an ACNP for 9 months. All four of these ACNPs attended the same uni-
versity for their ACNP program, passed the ACNP certification exam offered by the
American Nursing Credentialing Center (ANCC), and worked in collaborative practice
with the cardiovascular surgeons.

Cardiovascular/Thoracic Surgeons
The 4 cardiovascular surgeons in this study were trained and board certified as car-
diovascular surgeons. Surgeon 1 had been operating at this facility for 20 vears, Surgeon 2
and Surgeon 3 had been operating for 11 years each, and Surgeon 4 had been operating for

5 years. They were members of the same medical practice and shared office space and call
schedule.

Collaboration
Theoretical
Collaboration was defined in the dictionary as the process or act of working to-
gether (Steinmetz, 1997). Using the dictionary definition as the beginning point for clarifi-

cation, Baggs et al. (1999) and Wells, Johnson, and Salyer (1998) defined physician-nurse
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collaboration as doctors and nurses working together, sharing responsibility for problem-
solving, and sharing decision making about patient care. These authors explained that the
more collaboration nurses reported, the lower the risk of negative patient outcomes that in-
cluded mortality and readmission rates.

Professional collaboration brings together the skills and talents of both disciplines,
creating an enhanced environment for better patient outcomes (Neale, 1999). Improved pa-
tient outcomes can ultimately translate into improved quality of care, quality of life, and
cost-effective health care delivery. The Balanced Budget Act (1997) clarified collaboration
as working as a team, frequent consultation, shared ideas and knowledge, and consistent
interaction regarding patient needs that resuits in enhanced patient care and satisfaction.
Neale elaborated that collaboration is more effective and comprehensive than independent
practice, is more cost-effective than independent practice, and is a more effective delivery

mode that results in comprehensive quality care.

Operational

For the purpose of this study, cardiovascular surgeon and ACNP collaborative
practice was defined as cardiovascular surgeons and ACNPs working together, sharing re-
sponsibility for problem solving, and sharing decision making about postoperative cardio-
vascular patient care. Collaborative care was provided 24 hr a day, 5 days a week; on
weekends collaborative care was 12 hr a day with physicians on-call the other 12 hr each
weekend night. Census in the units remained constant except for Sunday when census in
the CVICU would be less due to no surgery on Sunday and transfer to PCV of most pa-

tients who had surgery on Friday or Saturday. Usual surgery days were Monday through
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Friday with overflow and emergency cases scheduled for Saturday. Every patient who was
dischargzd with one of the diagnostic related groups (DRGs) being investigated in this
study had collaboratively directed postoperative cardiovascular care. The years 1998 and
2001 were chosen as the years to study because November 1998 was the time the health
care system hired ACNPs to work collaboratively with cardiovascular surgeons, and 2001
was the year when collaborative practice was well established. The years 1999 and 2000
were used for stabilization of collaborative practice, which was a time for the ACNPs and
cardiovascular surgeons to orient themselves to the collaborative practice model in patient
management. Also, the availability of ACNPs to work in the CVICU and PCV was scarce

during the years of stabilization, and availability of coverage for 24-hr days was not possi-
ble until the year of study, 2001.

Postoperative Cardiovascular Care

Postoperative cardiovascular care included all patient care management from the
time the patient transferred from the operating room after surgery until the patient was dis-
charged from the health care system for patients with the primary DRG of 104, 105, 106,
or 107 in 1998 and DRG 104, 105, 107, or 109 in 2001. In 1998 DRG 104 was a cardiac
valve procedure and other major cardiothoracic procedures with a cardiac catherization;
DRG 105 was a cardiac valve procedure and other major cardiothoracic procedures with-
out cardiac catherization; DRG 106 was coronary bypass with cardiac catherization; and
DRG 107 was coronary bypass without cardiac catherization. In October 1998 some of the
DRG codes in cardiovascular surgery changed. The new codes, which were used in 2001,

were as follows: DRG 104 was cardiac valve procedure and other major cardiothoracic
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procedures with a cardiac catherization, DRG 105 was a cardiac valve procedure and other
major cardiothoracic procedures without cardiac catherization, DRG 107 (which replaced
1998 106) was coronary bypass with cardiac catherization, and DRG 109 (which replaced
1998 107) was coronary bypass without cardiac catherization (DRG Guidebook 2001,

2000). Comparisons were made between the same DRGs by definition, not by code num-
ber.

Patient Outcomes
Theoretical
Outcomes are changes in current and future status that can be attributed to an ante-
cedent event (Donabedian, 1980). They also must be quantitative in nature to allow for
measurement. Outcomes research involves the measurement of the effect of an activity and

is focused on the assessment of the influence of an activity (Ingersoll, 1998).

Operational

In this study, the antecedent event was the process of postoperative care and who
directed that care. The outcome was a measurement that could assess a change in a patient
or patient process. Patients were defined as adults over the age of 18 years. The patient
outcomes for this mvestigation were length of stay and patient satisfaction, utilizing group,
number of complications, number of readmissions, number of reoperations, minutes intu-
bated, hours of supplemental oxygen, number of infections, and comorbidity as contribut-
ing factors (covariates) to length of stay. It was thought that mortality would contribute to

length of stay but was found to be unrelated so was not utilized as a covariate.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



11

Length of stay. Length of stay was measured in days from day of surgery to day of
discharge from the health care system.

Complications. Number of complications was the summed total of complications,
including prolonged ventilation, pulmonary embolism, postoperative renal failure, vascu-
lar-aortic dissection, iliac/femoral dissection, acute limb ischemia, heart block, cardiac ar-
rest, anticoagulant complications, tamponade, gastrointestinal complications, multisystem
failure, and atrial fibrillation.

Readmissions. Readmissions included readmissions to the CVICU and to this
health care facility within 30 days postoperatively.

Reoperations. Reoperations included the total number of reoperations for bleeding

problems, valve problems, graft problems, other cardiac problems, or for a noncardiac

problem.

Minutes of intubation. Minutes intubated included the total number of minutes the

individual was intubated for this surgery and postoperatively.
Supplemental oxygen. Hours of supplemental oxygen was calculated in full hours,

not fractions of hours, and included all units (hours) of oxygen usage as recorded by the
respiratory care department.
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Infections. Infections was a total number for all infections, which included infected
sternum, infected thoracotomy, infected leg incision, septicemia, a urinary tract infection,

and pneumomnia.

Comorbidity. Comorbidity was a sum of several preexisting conditions that an in-
dividual had prior to entering the cardiovascular operating room. These factors included a
history of hypercholesterolemia; diabetes; renal failure; dialysis; hypertension; cerebrovas-
cular accident or stroke; infectious endocarditis; immunosuppressive therapy; peripheral
vascular disease; cerebrovascular disease; previous cardiovascular intervention including
previous bypass, valve, or nonsurgical intervention; myocardial infarction; congestive
heart failure; angina. cardiogenic shock; and an arrhythmia that was atrial fibrilla-
tion/flutter.

Mortaliry. Mortality information included discharge status and status 30 days after
discharge.

Patient satisfaction. Patient satisfaction was measured as a monthly mean for both
the CVICU and PCV reported on The Press, Ganey Questionnaire (Appendix A) that pa-
tients were given at the time of discharge and that are mailed back to the health care sys-
tem. Patient satisfaction monthly means were obtained from the marketing department of
the health care facility and were the only data available for measuring patient satisfaction

in these units.
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The outcomes management personnel obtained patient outcome data for use in this
study through the health care system’s computerized records department. These outcomes
were selected because they are measurable and some have been used in other studies and
were identified by the health care facility’s administration as good predictors of quality.

In personal interviews with the cardiovascular surgeons and the ACNPs conducted
in preliminary stages of this study, discussions of issues such as roles, expectations, and
thoughts about collaborative practice in this setting were clarified. The cardiovascular sur-
geons were in total support of the research and believed that results would support the hy-
potheses. They were already experiencing results of collaborative practice by receiving
fewer calls while in the operating room, in their office on clinic days, and after hours when
they were home. They believed that patient management was in good hands with the
ACNPs. The ACNPs also were in support of this research because they said they believed

a good indicator of their effectiveness in their collaborative role was patient length of stay.

Economic Outcome
Theoretical
The economic outcome being investigated in this study was the total cost for an
episode of care. Total cost is defined as fixed costs plus variable costs (Finkler, 1993).
Cost comparisons were made between the 2 groups. A cost comparison study was defined
by Zarnke, Levin, and O’Brien (1997) as comparison of only the costs of 2 or more pro-

grams.
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Operational

For the purpose of this study, the economic outcome was defined as the health care
system’s total cost for the DRG encounter being investigated per patient as reported by the
health care system. The total cost included both fixed and variable costs. Fixed costs in-
cluded CVICU bed cost per day and PCV bed cost per day. Variable costs included sur-
gery costs, pharmacy costs, cardiac support costs, anesthesia costs, and other variable costs
undefined by the health care system.

Conceptual Framework

When designing an outcomes research study, an appropriate framework to guide
that research is the structure, process. and outcome trilogy described by Donabedian
(1980). Outcomes cannot be measured without a prior intervention or process, and the pro-
cess cannot take place outside of a structure. The trilogy described by Donabedian has both
antecedents and descendents and is useful for evaluation. After a review of the trilogy of
structure, process, and outcome, application to the current study will be discussed.

Donabedian (1980) defined structure as the relatively stable environment within
which patient care is provided. The environment influences the kind of care that is pro-
vided in that it establishes what resources are available with which to provide care. Struc-
ture is relevant to quality of care in that the resources available to provide care may in-
crease or decrease the probability of providing good care. Because structure is relatively
stable, it is not a good measure of changing care quality, but it is probably the most impor-

tant means of protecting and promoting quality of care (Donabedian).
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As part of the trilogy described by Donabedian (1980), process is defined as the set
of activities of care that take place between the health care provider and the patient.
Evahiation of the process involves examining the characteristics of care and the conse-
quences of that care in accordance with the value placed upon health by the individual
and/or society (Donabedian). In this study the cardiovascular surgeon and ACNP collabo-
rative care is an integral part of the process. ACNPs providing postoperative care collabo-
ratively with cardiovascular surgeons have a keen awareness of the financial aspects of
care. It is by evaluating patient outcomes and associated cost changes that the effectiveness
of the process of collaborative care of the cardiovascular surgeon and ACNP can be meas-
ured.

Outcomes are changes in current and future status that can be attributed to an ante-
cedent event (Donabedian, 1980). Outcomes research involves the measurement of the ef-
fect of an activity and is focused on the assessment of an intervention’s influence (Inger-
soll, 1998).

Donabedian (1980) offered the structure, process, and outcome framework as an
approach to the acquisition of information about the presence or absence of quality. In this
way, Donabedian’s trilogy of structure, process, and outcome was a useful framework to
guide nursing research that examined the process of care and evaluated that process based
upon outcomes while keeping in mind that the process took place within a structured envi-
ronment. [n this retrospective, 2-group comparison study, the investigator examined the ef-
fect that cardiovascular surgeon and ACNP collaborative care had on postoperative cardio-

vascular patient and economic outcomes.
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The structure, according to Donabedian (1980), is the environment within which
health care is provided. For this study, the structure was a 901-bed comprehensive health
care system located in north Alabama (Figure 1 and Methodology for greater detail). The
CVICU and PCV were the settings within which the ACNPs were hired to manage, in col-
laboration with the cardiovascular surgeons, all postoperative cardiovascular care. Clinical
pathways or care maps (Appendix B) were used to guide the process of care for all cardio-
vascular DRGs for the years of study, 1998 and 2001, ard served as an integral part of the
structure. The same care map was used for all DRGs in this study. The care map was re-
viewed in August 1999 and remained unchanged.

In this study the process examined was the direction of postoperative cardiovascu-
lar care, whether care was directed by cardiovascular surgeons alone or by cardiovascular
surgeons and ACNPs in collaboration. The outcomes achieved by way of the process were
compared between 2 time periods with 2 independent groups of patients, one group of pa-
tients for whom cardiovascular surgeons alone directed postoperative care and another
group of patients for whom cardiovascular surgeons and ACNPs collaboratively directed
postoperative care (Figure 1). The only thing that changed in the care process was the ad-
dition of ACNPs.

Donabedian (1980) discussed the fact that quality and monetary cost are interre-
lated in many ways. “Quality costs money, but it is possible by cutting out useless services
and by producing services more efficiently to obtain higher quality for the money that is
now spent on care, or to have the same quality at lower cost™ (Donabedian, p. 7). For this
study, outcomes were selected to measure changes related to the process of care delivery.

Because outcomes are reflective of quality of care, the effectiveness of cardiovascular sur-
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geon and ACNP collaborative care was quantified and used for evaluation in the
postoperative cardiovascular units. Relevant outcome variables were identified from
previous research findings and by chnical and administrative experiences (Figure 1).
Parient length of stay and patient satisfaction with care were the patient outcome variables
examined, and complications, readmissions, reoperations, minutes of intubation, hours of
supplemental oxygen, and infections were contributing factors (covariates) to length of
stay. The economic outcome variable for this study included the actual health care system
cost for the DRGs being studied.

Significance of the Study

The significance of this study lies in its relationships to the research, practice, and
education of nursing as a profession. Researchers have reported that NPs provided quality
care with comparable patient outcomes at less cost than physicians and that collaborative
care resulted in positive patient outcomes. Results of this study revealed that postoperative
cardiovascular care directed collaboratively by cardiovascular surgeons and ACNPs results
in better patient outcomes than when cardiovascular surgeons alone directed care. This re-
search also showed that collaborative care costs less than traditional physician-directed
care, which is important in this health care climate of cost containment. This research also
could influence physician practice patterns by allowing physicians to see more patients ei-
ther in the office or in the operating room as postoperative patients are being managed in
the health care facility by ACNPs in collaborative practice.

In the realm of nursing research, this study supports the relatively new and growing

body of knowledge regarding patient and economic outcomes resulting from cardio-
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Figure 1. Conceptual framework. CVICU = cardiovascular intensive care unit; PCV =
progressive cardiovascular unit; ACNP = acute care nurse practitioner.
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vascular surgeon and ACNP collaborative care. The ACNPs collaboratively direct activi-
ties with physicians to expedite meeting the needs of the postoperative cardiovascular pa-
tient. These collaborative activities in this instance did decrease length of stay and de-
creased readmissions that will have quality implications as well as case management issues
and cost ramifications to patients, the health care system, and other payors of health care.
The value of decreasing length of stay was directly reflected in cost for the postoperative
cardiovascular surgical events being examined.

Within nursing practice, cardiovascular surgeon and ACNP collaborative care is a
comprehensive approach to cardiovascular patient care that, in this case, resulted in posi-
tive patient outcomes with decreased cost for postoperative care. In an environment that
demands cost containment, utilization of cardiovascular surgeon and ACNP collaborative
care for postoperative cardiovascular patients could result in appropriate utilization of re-
sources with resulting cost containment.

Within nursing education, research evaluating how ACNPs affect patient and eco-
nomic outcomes may be useful in planning the educational process of ACNPs. Document-
ing the positive effect ACNPs have on patient and economic outcomes supports current
educational programs in preparing effective, efficient managers of care in acute care set-

tings such as postoperative cardiovascular units.
Assumptions

For the purposes of this study the researcher of this investigation assumed the fol-

lowing:
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1. All data entered into the computerized health care system records, which were
examined retrospectively, were accurate.

2. The ACNPs functioned at a level commensurate with their academic and clini-
cal expertise.

3. The structure within which the study took place was fundamentally unchanged
except for the addition of ACNPs between the 2 data collection times.

4. The process was unchanged except for who directed care.

Summary

In a health care environment that demands quality patient care that is cost effective,
collaborative practice may be one way to accomplish these goals. Cardiovascular disease
and the associated complications continue to consume much of the Medicare budget, as
well as the budgets of other payors of health care, each year. In our cost-conscious health
care environment that also looks for positive patient outcomes, investigating and docu-
menting cost-effective practices are important.

The purposes of this retrospective, 2-group comparison study were to examine pa-
tient and economic outcomes between 2 groups of adult patients for whom postoperative
cardiovascular care was directed by either cardiovascular surgeons alone or cardiovascular
surgeons in collaboration with ACNPs. It was proposed that patient and economic out-
comes, identified n the hterature as reliable indicators, would reflect increased quality care
and decreased cost of care when provided collaboratively. The economic outcome included

health care system total cost for specific discharge DRGs of interest in this study. It was
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anticipated that any change in outcomes would be attributed to collaborative care and the
presence of the ACNP.

The conceptual framework for this study was based on Donabedian’s (1980) struc-
ture, process, outcome trilogy. Figure 1 depicted that trilogy and clarified the focus of this
investigation. Significance of this study from the perspectives of nursing research, educa-
tion, and service roles of the nursing profession were described, and assumptions of the
study were listed.
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CHAPTER 2
REVIEW OF RESEARCH LITERATURE
Introduction

The purposes of this retrospective, 2-group comparison study were to examine pa-
tient and economic outcomes between 2 groups of adult patients for whom postoperative
cardiovascular care was directed by either cardiovascular surgeons alone or cardiovascular
surgeons in collaboration with ACNPs. A review of research literature related to NP prac-
tice was conducted to identify appropriate patient and economic outcomes that would re-
flect the effect of postoperative cardiovascular care processes directed by cardiovascular
surgeons alone or cardiovascular surgeons and ACNPs collaboratively. Also, a literature
review of physician-nurse collaborative practice, patient outcomes, and economic out-
comes was conducted to identify the body of knowledge already developed and to assist in
the selection of variables for study in this investigation. Data bases utilized for identifica-
tion of sources used in this study included Medline, Cimahl, and PubMed, which also in-
cluded dissertation abstracts.

Research hiterature related to NP outcome studies was examined and is presented as
groups of studies by area of nursing expertise. The areas of expertise that were examined
include ACNPs, NPs in acute care settings, APNs, and NNPs. These particular studies
were selected as support for this study because some are the classic sources cited by ex-
perts in the NP field, others reflect current NP research, and all identify outcomes that re-

flect care processes related to advanced nursing skills and practice.

2
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Studies of ACNPs

Since the introduction of NPs as acute care health care providers who are qualified
to efficiently and effectively manage patient care in acute care settings, there have been
few studies wherein researchers have evaluated ACNP practice (Kleinpell, 1997; Sidani &
Irvine, 1999). This investigator agrees with other investigators regarding the paucity of
nursing research literature documenting ACNPs in general (Ingersoll, 1995; Kleinpell; Si-
dani & Irvine). When ACNPs in the current study were asked what they saw as good indi-
cators of their roles, they said length of stay and patient satisfaction. It would seem that
these ACNPs i collaboration with cardiovascular surgeons had effective decision-making
patterns that positively contributed to patient outcomes. The majority of the hiterature re-
viewed revealed studies utilizing NPs other than ACNPs in acute care settings. It was a
premise of this study and documented in the literature that ACNPs are educated uniquely
for acute care settings and, as such, should prove to improve patient outcomes in these set-
tings (Giacalone et al., 1995; Ingersoll, 1995; Knaus, Felten, Burton, Fobes, & Davis,
1997).

Authors of several articles referred to ACNPs but defined that to mean an NP
working in the acute care setting (Knaus et al., 1997; Parrinello, 1995). The ACNP is a
uniquely prepared individual, and clarification of the term ACNP is necessary in order to
build a body of knowledge unique to ACNPs and that describes effective ACNP practice.

In the only study found related to ACNPs, care activities and patient outcomes
were examined by Rudy et al. (1998). Rudy et al.’s study utilized ACNPs and physician
assistants (PAs) together and examined outcomes; therefore, their study was not about

ACNPs alone. Patient care was given by 16 ACNPs and PAs together versus a matched
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group of 54 resident physicians. The Acute Physiology and Chronic Health Evaluation IT
(APACHE II), a patient severity of illness tool, was used to match similar patients for
comparison between groups of health care providers, and a therapeutic intervention scoring
system was used to calculate a final score for each group. Findings indicated that patient
outcomes, such as length of stay, in-hospital mortality, and readmission rates within 2
weeks of discharge, were not significantly different between the 2 groups of health care
providers; ACNPs/PAs and resident physicians provided comparable patient care with

similar outcomes.

Studies of Primary Care NPs in Acute Care Settings

NPs have practiced in inpatient settings for years, but most have typically prac-
ticed in pediatrics or specialty areas like trauma (Spisso, O’Callaghan, McKennan, & Hol-
croft, 1990). In an attempt to accommodate large volumes of trauma patients and decrease
the number of hours surgical housestaff worked, one California hospital utilized NPs with
surgical critical care/acute care experience to provide assistance to the trauma team. In or-
der to determine the effectiveness of the NP, several studies were conducted including
analysis of cost-benefit ratio of NPs, an assessment of the documentation of quality of care
for both inpatients and outpatients, and an evaluation of the impact of NPs on the health
care team. Findings indicated that NPs working in conjunction with housestaff produced a
1.05-day decrease in length of stay with resulting decreased care costs, improved quality of
care, and improved health care team efficiency and communication.

Practice of NPs in a new cardiac surgery program was studied by Callahan (1996).
Although referred to as ACNPs by Callahan, the NPs in her study predated formal ACNP

preparation and were defined as FNPs and ANPs in primary care who made the role transi-
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tion to acute care. Callahan stated that actual ACNP training would be a more “desirable
course of study” (p. 492) for nurses in this role. The NPs in this study provided continuity
and skilled management of the care of cardiac surgery patients. Results of this care were
high patient satisfaction related to the NP’s personal approach and close follow up by the
NP, a steady decline in patient iength of stay, and consistently low patient morbidity and
mortality rates.

Investigators in another study examined satisfaction with primary care NPs in an
acute care setting (Knaus et al., 1997). This study took place m The University of Missouri
Hospital and Chinics, Columbia, and was undertaken to evaluate how NPs worked to assist
resident physicians to coordinate patient care on specialty care services. Although results
reported by the researchers supported the appropriateness of NPs in the acute care setting,
the NPs in Knaus’ study were educated as primary care providers, and the authors sug-
gested that NPs, because of educational background and critical-thinking skills, were pre-
pared to be “transferable” (Knaus et al., p. 20) to acute care settings, although role ambigu-
ity resulted from lack of clarity related to acute care role responsibilities.

Ingersoll (1995) reviewed literature on NP evaluation and made recommendations
based upon evaluation theory. She stated that NPs have been practicing in the health care
market since the 1970s, although these NPs were practicing in an acute care setting and
thus called ACNPs. Expansion of the NP role prompted the need for formal evaluation as
to contributions to the heaith care delivery process. Without exception, NPs have provided
care equal to or greater than that of physicians and directly and indirectly influence patient
outcomes. A comprehensive review of nursing journals since 1990 “likely” (p. 25) to con-

tain studies related to NP role evaluation were reviewed, and, of the 2,391 nursing articles
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published, none pertained to ACNP role evaluation. Ingersoll (1995) stated that one medi-
cal journal reported formal ACNP evaluation in a retrospective, descriptive design. The
medical journal study authors evaluated cost-benefit analysis, assessment of quality of
care, and impact analysis of the influence of the ACNP role on the health care team. The
findings reported included decreased length of stay, increased quality of care, and in-
creased patient satisfaction. Ingersoll's (1995) review also looked at role evaluation. Ideal
outcome measures must be able to be measured quantitatively. When ACNPs, who were
graduates of one of the nation’s first ACNP programs, were asked by Ingersoll (1995) what
they viewed as appropriate measures of their care processes, they gave 2 answers most of-
ten: (a) patient satisfaction and also family, physician, nurse, and other health care profes-
sional’s satisfaction; and (b) to measure the planning processes and decision making pat-

terns that contribute to patient outcomes.

Studies of APNs

Dahl and Penque (2000) examined an inpatient heart-failure program managed by
APNS5s to document APN effects on patient outcomes. The purposes for the research were
to improve patient care, decrease resource consumption, improve clinical management, and
increase patient education. The APN was described as a master’s-prepared, certified, nurse
specialist, which included either an NP or a clinical nurse specialist. Results revealed sta-
tistically significant decreases in length of stay and mortality rates when APNs were util-
ized as care managers in this setting.

Giacalone et al. (1995) reported on a Cardiac Access Program at Massachusetts

General Hospital that utihized APNs. The program was utilized to reduce delays in access
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to care for cardiac patients and to maximize efficiencies in length of stay. The APNs were
described as a blending of the NP and the clinical nurse specialist resulting in an advanced
practitioner position. The APNs in this setting had a master’s degree in nursing, national
NP certification, and a strong background in critical care nursing. The APNs were key
members of the health care provider team because of (a) length and level of educational
preparation, (b) preparation in physical examinations and diagnostic reasoning, (c) sociali-
zation to autonomous practice, and (d) comprehensive approach to patient care manage-
ment. Patient satisfaction was good with the APNs providing care, but more evaluation

was needed on length of stay and complication rates.

Studies of NNPs

Neonatal nurse practitioner (NNP) studies seem to be the gold standard for acute
care setting research. Much of the research that has been conducted to measure the roles
and competencies of APNs as care providers has taken place since the 1970s in the context
of neonatal intensive care units, where the APNs are called NNPs (Watts, Hanson, Burke,
Gallagher, & Foster, 1996). In 2 retrospective studies, researchers compared cost and qual-
ity outcomes of 2 matched groups of infants who were cared for by either NNPs or medical
house staff physicians (Bissinger et al., 1997; Schuitz, Liptak, & Fioravanti, 1994). The
quality of care indicators were length of stay, days on ventilator support, days on oxygen
therapy. mortality, and morbidity. Cost of care was determined by charges accrued during
the hospitalization. Researchers for both of these studies found that quality of care deliv-
ered by the 2 groups of health care providers was not significantly different, but the cost of

care provided by the NNPs was less than the care provided by the medical house staff. It
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was interesting to note in the Bissinger et al. study that, although not statistically signifi-
cant, patients cared for by NNPs spent an average 14 days less in the neonatal intensive
care unit (NICU), 5 days less on ventilator support, and 10 days less on supplemental oxy-
gen therapy. Although this is not statistically significant, it is clinically significant because
there were no differences identified by the researchers between infants cared for by the
NNPs and those cared for by the medical house staff physicians. The major weakness of
these studies was the fact that length of stay did not include time infants spent in transi-
tional units prior to discharge and cost/charge ambiguity.

Another neonatal study was a randomized, controlled trial to compare a clinical
nurse specialist/NP team with a pediatric resident physician team in the delivery of care to
infants in the NICU (Mitchell-DiCenso et al., 1996). The sample included 821 infants ad-
mitted to the NICU in a 12-month study period. The 414 infants cared for by the clinical
nurse specialist/NP team during the day had pediatric resident caregivers at night. The 407
infants cared for by the pediatric resident team had pediatric residents around the clock.
Neonatologists supervised both teams. Outcome measures for this study were monality,
number of neonatal complications, length of stay, quality of care and parent satisfaction
with care, long-term outcomes as measured by the Minnesota Infant Development Inven-
tory, and costs. Results indicated that clinical nurse specialist/NP and resident teams were
similar with respect to all outcome measures, and the authors suggested that this research
supported the use of clinical nurse specialist/NPs as an alternative to pediatric residents in
caring for critically ill neonates. One weakness of this study was that the CNS/NPs took
care of their infants 8 hr a day, and resident physicians took care of those same infants 16

br each day. The 2 sample groups are only different in care delivered 8 hr a day, otherwise
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it can be assumed all care was the same. Under such conditions it would be logical to as-
sume that both groups might have similar outcomes, but whether this translates into these
authors’ conclusion is questionable. Mitchell-DiCenso et al. discussed the fact that all pre-
vious research evaluating the role of NNPs was methodologically weak. Mitchell-DiCenso
et al. stated that the strength of their study was in the random allocation of neonates to in-
dependent groups and that having residents follow infants at night made this study “di-
rectly applicable to the real-world situation™ (p. 1148). One must question if this study ac-
curately captured whether the process of care was actually the reason these groups had
similar outcomes or whether they had similar outcomes because they had similar care pro-
viders who were the resident physicians who provided care for the majority of time each
day. With 24 hr a day coverage, a truer measure of difference would be better identified.

The three studies presented on NNP practice revealed that NNPs provided the same
quality of care as medical house officer physicians (Bissinger et al., 1997; Mitchell-
DiCenso et al., 1996; Schultz et al., 1994). This was evidenced by similar patient outcomes
with respect to all outcome measures. The quantitative indicators used to measure quality
of care included (a) length of stay, (b) days on a ventilator, (c) days on supplemental oxy-
gen, (d) readmission rates within 30 days of discharge, (e) complication rates, and (f) satis-
faction with care. When cost of care was included in the evaluation, the empirical indicator
was hospital charges.

Studies of Collaborative Practice

Baggs et al. (1999) and Wells et al. (1998) defined physician-nurse collaboration as

doctors and nurses working together, sharing responsibility for problem solving, and shar-
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ing decision making about patient care. These authors explained that, as nurses reported
more collaboration, patient outcomes were better.

Professional collaboration brings together the skills and talents of both disciplines,
creating an enhanced environment for better patient outcomes (Neale, 1999). Improved pa-
tient outcomes can ultimately translate into improved quality of care, quality of life, and
cost-effective health care delivery. The Balanced Budget Act (1997) clarified collaboration
as working as a team, frequent consultation, shared ideas and knowledge. and consistent
interaction regarding patient needs that results in enhanced patient care and satisfaction.
Neale elaborated that collaboration is more effective and comprehensive than independent
practice, is more cost effective than independent practice, and is a more effective delivery
mode that resuits in comprehensive quality care.

Collaborative practice and the positive patient outcomes resulting from collabora-
tive care have been reported in the literature in critical care settings such as emergency
rooms (Bhlunt, 1998; Pardee, 1993), laparoscopic operations (Caballero, 1998), and pediat-
ric ambulatory surgery cardiac programs (Kirkpatrick, 1989). Managers of outpatient set-
tings have also utilized and studied results of collaborative practice. Some of the outpatient
settings have included gastroenterology (Hillier, 2001; Horton, Reffel, Rosen, & Farraye,
2001), occupational health (Dowrick & Rezents, 1993; Ferguson, 1996), women’s health
services where NPs as midwives collaborate with physicians (Welch, 1996), psychiatry
(Cornwell & Chiverton, 1997), mobile clinics (Lee & O'Neal, 1994), and student health
primary care centers (Hale, Harper, & Dawson, 1996). Other settings in which research
findings have documented positive patient outcomes include settings for chronically ill pa-
tients, such as an HIV infection clinic (Aiken et al., 1993), geriatric patients in long-term
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care (Burl, Bonner, Rao, & Khan, 1998), and a chronic congestive heart failure clinic (Cin-

tron, Bigas, Linares, & Hernandez, 1983).

Summary

Researchers bave compared the quality of care, cost of care, and length of stay by
different health care providers in a variety of health care settings (Bissinger et al., 1997;
Callahan, 1996; Giacalone et al., 1995; Ingersoll, 1995; Knaus et al., 1997; Mitchell-
DiCenso et al., 1996; Rudy et al., 1998; Schultz et al., 1994; Spisso et al., 1990). Although
findings indicated that quality of care provided by physicians and NPs, APNs, ACNPs, and
NNPs was comparable, cost of care and length of stay were significantly less when pro-
vided by NPs, APNs, ACNPs, and NNPs. Skills possessed by ACNPs uniquely qualify
them to coordinate care processes in acute care settings such as a postoperative cardiovas-
cular unit. Collaborative care between physicians and NPs has been documented as pro-
ducing positive patient outcomes (Aiken et al., 1993; Blunt, 1998; Burl et al., 1998; Cabal-
lero, 1998; Cintron et al., 1983; Cornwell & Chiverton, 1997; Dowrick & Rezents, 1993;
Ferguson, 1996; Hale et al., 1996; Hillier, 2001; Horton et al., 2001 ; Kirkpatrick, 1989;
Lee & O"Neal, 1994; Pardee, 1993; Welch, 1996). Because of the unique cognitive and
clinical expertise of the ACNP, it was hypothesized that cardiovascular surgeon and ACNP
collaborative care processes would increase quality of patient care and patient satisfaction
with care in the postoperative cardiovascular care unit while also decreasing the cost to the
health care system.
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CHAPTER 3
METHODOLOGY
Introduction
The purposes of this retrospective, 2-group comparison study were to examine pa-
tient and economic outcomes between 2 groups of adult patients for whom postoperative
cardiovascular care was directed by either cardiovascular surgeons alone or cardiovascular
surgeons in collaboration with ACNPs. All cardiovascular postoperative patients at the
hospital where this study took place were admitted to the CVICU from the OR and trans-
ferred to the PCV when extubated and stable. The sample included a control group of pa-
tients who were cared for by cardiovascular surgeons alone during one time period and a
comparison group of patients who were collaboratively cared for by cardiovascular sur-
geons and ACNPs during another time period. Outcomes were examined retrospectively
through review of health care facility computerized records for several months in the year
before cardiovascular surgeon and ACNP collaborative practice was initiated (1998) and
the year when cardiovascular surgeon and ACNP collaborative practice was firmly estab-
lished (2001).
The same group of physicians operated on both groups of patients and managed
medical care postoperatively. The difference between the 2 groups was the postoperative
care directed by cardiovascular surgeons alone and the postoperative care directed collabo-

ratively by cardiovascular surgeons and ACNPs. It was assumed that any difference in pa-
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tient and economic outcomes would be the result of cardiovascular surgeon and ACNP col-
laborative care. The 2 patient groups were described using descriptive statistics to verify
between-group similarities. These variables included age, gender, race, weight, height, sur-
geon, and type of cardiovascular surgery or DRG. Comorbidity was calculated and utilized
as the measure of patient preoperative status. The stable environment or structure for this
study included (a) the same group of physicians doing the surgeries for all patients, (b)
critical pathways or care maps remained unchanged between the 2 time periods, and (c)

hospital administration and the management team were similar at both times.

Data Sets

Data were collected from sources within the hospital records. Demographics, such
as gender. age (in years at time of surgery), race, date of surgery, date of discharge, pre-
operative risk factors. previous interventions, preoperative cardiac status, preoperative
medications. preoperative hemodynamics. type of coronary surgery, number of minutes in-
tubated, number and type of postoperative complications (in hospital), mortality status at
discharge and 30 days postoperatively, and readmission status, were gathered from The
Society of Thoracic Surgeons (STS) Adult Cardiac Surgery Database, which is a national
database that interfaces with the health care system’s computer system.

Use of supplemental oxygen was identified as oxygen utilization per hour. This in-
formation was obtained from the health care facility’s respiratory care department. Patient
satisfaction information, gathered from Press, Ganey Associates, Inc., was examined as
group data utilizing a monthly mean as tabulated and reported to the health care system.

The satisfaction information was provided by the health care system’s marketing depart-
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ment. From a telephone conversation with M. Sharon at Press, Ganey Associates, Inc., the
Press, Ganey instrument was reported as having reliability supported by a Cronbach’s al-
pha of .98 (personal commumnication, July 23, 1999).

Total cost per patient was examined by total cost to the health care system for the
episode of hospitalization under investigation. Cost comparisons were made between the 2
different times being studied to compare total cost. To control for inflation when compar-
ing the different years, a cost index was developed. The cost index was used to inflate
(muitiplied by) the 1998 costs that resulted in costs that were used for comparison with the
2001 costs. The cost index was constructed by a political economist assisting with this pro-

ject. The formula for the hospital cost index was as follows:

1)01.2

P,
(W2)+ 0l.n (Wn)
98.2 98.n

R
[===(w)+
B

For actual numbers utilized for construction of the cost index, see Appendix C.

Study Population/Sample
The population for this cardiovascular surgeon and ACNP collaborative care com-

parison study was all of the adult patients over the age of 18 years admitted to the CVICU
setting at a north Alabama health care system for postoperative cardiovascular care in 1998
and 2001. The health care setting was chosen for several reasons. The first reason for
choosing this facility was because the administration began utilizing the ACNPs and car-
diovascular surgeon collaborative practice in the CVICU and PCV settings. Because this
collaborative practice had been in place for some time, the health care system’s administra-

tion was interested in whether there was a difference in patient and economic outcomes
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with collaborative practice as compared to when surgeons alone directed postoperative
cardiovascular surgery care. Secondly, this health care setting was chosen because it was
convenient to the researcher and because it served the entire northern region of the state of
Alabama as well as surrounding states.

Inclusion criteria for eligible subjects were (a) having a cardiovascular surgery of
one of the four DRGs being investigated, (b) being admitted to the CVICU directly from
the OR, (c) having one of the four usual cardiovascular surgeons perform the surgery, (d)
having cardiovascular surgeon alone direct postoperative care in 1998 and cardiovascular
surgeon and ACNP collaboratively directed care in 2001, and (e) having a complete com-
puterized record for retrieval. Exclusion criteria included (a) having a cardiovascular sur-
gery other than the four DRGs being investigated or (b) having an incomplete computer-
ized record for retrieval. This nonprobability, convenience sample comprised 2 independ-
ent groups; one group was from the 1998 population, and one group was from the 2001
population. Permission to conduct this study was obtained from the Institutional Review

Board (IRB) of The University of Alabama at Birmingham and the Institutional Review
Committee (IRC) of the selected health care system.

Power Calculation
An a priori power calculation was utilized using effect size of .25 (for small effect
size), alpha level of .05, and a desired power of .76 that resulted in a sample size of 145
subjects needed for each group (Stevens, 1996, p. 180). For group 1998, information about
145 patients was gathered from all patients with the DRGs being treated between July 15,
1998, and October 1998. For group 2001, mformation for patients treated from May 15,

2001, through December 2001 were reviewed for the outcomes under investigation. Based
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on the ideal goal of 145 patients in each group from the power calculation, for group 1998,
145 patients were available because all complete patient records of patients cared for by
the four cardiovascular surgeons with the DRGs being studied could be used. For 2001, ex-
amining all complete patient records for patients during a 7-month period, only 70 patients
were available. There were several reasons for only 70 patients from the 2001 database.
Due to lower census in the CVICU in 2001, there were fewer patient records eligible for
data collection. Also, the hospital hired an FNP to work in the CVICU and PCV. Because
this was to be strictly a study of ACNP collaboration, all patients for whom the FNP inter-
vened were excluded from this study. Also, this study examined data from 1998 and 2001;
therefore, continuing to collect data into another year was not possible. Using analysis with
ANCOVA, observed power was evaluated to ensure adequate power to find a difference in
groups if a difference was present, because the a priori goal of 145 patients in each group
was not achievable. Observed power indicates the strength of the F test for each effect. The

power gives the probability that the F test will detect a difference between groups (SPSS,
1999).

Setting
Two units in a north Alabama health care system were the setting for this study.
This health care system was chosen because it is a regional medical center that serves the
entire northern region of the state of Alabama as well as surrounding states and because it
provides the setting for postoperative cardiovascular care to a significant number of people
each year. This comprehensive health care system is a 901-bed facility. The mission for

this community health care system is service. Charity care for the less fortunate is an inte-
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gral part of the commumity service. This health care system is governed locally by a health
care authority, which is a nine-member volunteer board. The board members live in the
north Alabama community within which the health care system is located. Within this
bealth care system is a 14-bed CVICU and a 24-bed PCV, which is a step-down unit where
patients are transferred after their stay in the CVICU and where they remain until the day
of discharge from the health care system.

The staffing plans or skill mixes for the CVICU and the PCV remained relatively
unchanged from 1998 through 2001, as shown in Table 1, although staff to patient ratios
were slightly lower in 2001. The CVICU utilized 50% of staff on days and 50% of staff on
nights with 95% of the staff being registered nurses and 5% of the staff being nursing as-
sistants/clerical staff. The PCV utilized 60% of staff on the day shift and 40% of staff on
the night shift with 90% of the staff being registered nurses and 10% of the staff being
nursing assistants/clerical staff. In 2001, there were 2 ACNPs staffing both of these units
on the day shift, and one ACNP worked nights. One ACNP worked both days on the week-
end.

The ACNPs obtained medical histories; performed physical assessments and ex-
aminations; ordered and interpreted diagnostic studies; diagnosed, treated, and monitored
chronic and common acute illnesses; made referrals to other health care providers to pro-
vide multidisciplinary health services; counseled and taught health promotion and nutri-
tion; prescribed and managed medication therapies; provided follow-up care; and called
patients after they had been discharged to ask them to complete and mail in the Press,

Ganey questionnaire on patient satisfaction. The ACNPs maintained these functions 24 hr
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Table 1
Summary of Staffing Plans/Skill Mixes per Day by Unit and Group
PCV CVICU
1998 2001 1998 2001
Census Staff Census Staff Census  Staff Census  Staff
1-7 2 1-9 2 1-3 2 1-5 2
8-11 3 10-13 3 4 3 6-7 3
12-15 4 14-15 4 5-6 4 8-9 4
16-17 5 16-17 5 7-8 5 10-11 5
18-19 6 18-21 6 9-10 6 12-13 6
20-23 7 22.23 7 11 7 14 7
24 8 24 8 12 8
13-14 9

Note. PCV = progressive cardiovascular unit; CVICU = cardiovascular intensive care unit.

a day. 5 days a week. On weekends. the ACNPs performed these functions for 12-hr days
Saturday and Sunday. Cardiovascular surgeons alone were on-call for patient needs on
weekend nights, which were 12-hr shifts.

There were no written protocols specific to patient management for these ACNPs
i these units, although a care map (Appendix B) was utilized at each patient’s bedside. In
Alabama, every ACNP must have a collaborating physician based on the state’s nurse

practice act.

Protection of Human Subjects
The IRB at The University of Alabama at Birmingham and the IRC of the north
Alabama bealth care system were presented with a detailed proposal of research to be con-
ducted. Permission to pilot study the data collection process was obtained from The Uni-
versity of Alabama at Birmingham on August 15, 2000 (Appendix D) and the north Ala-

bama health care system IRC on June 13, 2000 (Appendix E). Permission from both facik-
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ties was obtained in January 2001 before data collection began (Appendices F and G). Be-
cause of retrospective data collection, informed consent from patients would have been dif-
ficult to obtain. All patient information collected for this study was analyzed as group data
to protect anonymity.

Because both groups of patients in this study received the standard practice of
care at the time of hospitalization in the CVICU and PCV, approval of the protocol was re-
quested from the IRC and IRB for collection of data specific to the study from the comput-
erized data base system. Because all information was collected from existing records, ex-

pedited reviews were requested and granted.

Data Collection and Management Procedures

The mvestigator collected and managed all data. Because the pilot study identified
numerous incomplete medical records, only those records with complete data were re-
trieved and utilized for the study. All information entered into a medical record by profes-
sionals withstands the scrutiny of legal examination in a court of law as the truth and, as
such, was considered reliable for this study.

The Outcomes Management Department personnel at the health care facility where
this study was conducted downloaded patient information from the computerized records
contained in STS into a Microsoft Excel file for the researcher to utilize, including total
cost per DRG per patient. The Excel file was searched for complete records, and from
those complete records the first 145 patients beginning July 15, 1998, and all 70 patients
beginning May 15, 2001, for a total of 215 records, were utilized for the study sample.
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The investigator utilized the Microsoft Excel file provided by the health care facil-
ity’s Outcomes Management Department and entered data into the SPSS (Version 10.0)
statistical program for data analysis.

A codebook identifying variables (see Appendix H), including computer name for
variables, descriptive label, range of possible values for each variable, and source of each
variable, was developed before data collection began and was utilized during data collec-
tion. Patient identifier information used to collect records was secured in a locked, fire-
proof safe, separate from the study data until all data were collected. Once the study was

completed, all patient identifier information was shredded at the health care system.

Data Analysis
Data analysis included descriptive statistics and exploratory procedures that were

completed to familiarize the researcher with the data set. Data analysis consisted of
ANCOVA and ¢ tests where appropriate with a correlation matrix produced to identify co-
variates. ANCOVA utilizes a combination of regression analysis and analysis of variance.
The purposes of ANCOVA are to eliminate systematic bias when random assignment is
not possible and to reduce within group or error variance due to individual subject differ-
ences. To determine whether the independent variable is indeed having an effect, the influ-
ence of an extraneous variable (covariate) on the dependent variable is statistically con-
trolled during the analysis. There were four assumptions for ANCOVA (SPSS, 1999) in
this study that were met:

1. Scores for both the dependent variable and the covartate should be independent
of those scores for all other individuals.
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2. The dependent variable should have a normal distribution of scores as should the
covariate, but ANCOVA is robust to violations of this assumption.

3. A linear relationship should exist between the dependent variable and the co-
variate for each group.

4. The relationship of the dependent variable to the covariate in each group should
be the same or slopes should be parallel

Covariates can be any variable that theoretically correlates with the dependent vari-
able (Stevens, 1996) or are variables that are identified utilizing a correlation matrix that
had a linear relationship (positive correlation) with the dependent variable. Ideally, vari-
ables should be chosen that are statistically correlated with the dependent variable (Stev-
ens). The simple bivariate correlation or zero-order correlation refers to the correlation be-
tween 2 continuous variables and is the most common measure of linear relationship.
There are five assumptions for correlation analysis (SPSS, 1999):

1. Data must be collected from related pairs.

2. Data should be interval or ratio in nature.

3. Scores for each variable should be normally distributed.

4. The relationship between the 2 variables must be finear.

5. Variability in scores for one variable should be roughly the same at all values of
the other variable, or scores should cluster uniformly about the regression line.

Because these assumptions were not violated, the correlation procedure was per-
formed. The covariates identified by the correlation matrix and used for analysis of length
of stay (Appendix I) included group, complications, reoperations, minutes intubated, hours

of supplemental oxygen, infections, and comorbidity. Covariates used for cost (Appendix
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J) included group, length of stay, complications, reoperations, minutes of intubation, hours
of supplemental oxygen, and intensive care unit readmissions. For summary of specific
aims, hypotheses, levels and types of data, and statistical tests to be performed for each
hypothesis, please see Table 2.

Statistical Analysis
Descriptive statistics, for instance, mean, standard deviation, and range, were caicu-
lated to describe sample characteristics. Comorbidity was calculated (see definition in
Definitions of Terms) to describe the condition of groups before they entered the operating
room or how sick each group was. ANCOVA was utilized for analysis of the patient out-
come of length of stay. Group means were compared for patient satisfaction. ANCOVA

was also used for analysis of the economic outcome of cost.

Summary
In this retrospective, 2-group comparison, study effects of ACNP collaborative care
on postoperative cardiovascular patient and economic outcomes were examined. The 2
groups of postoperative cardiovascular patients included a group of patients who were
cared for by cardiovascular surgeons alone and a group of patients who were cared for by
cardiovascular surgeons and ACNPs collaboratively during 2 time periods. Outcomes were
examined retrospectively. It was assumed that any difference in patient and economic out-

comes were the result of cardiovascular surgeon and ACNP collaborative care.
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Table 2
Summary of Specific Aims, Hypotheses, Levels and Types of Data, and Statistical Tests by
Hypothesis
Specific aims Hypotheses Level & type of dara  Sansucal 1ot for analy-
1. To compare pa- la. Postoperative cardiovascu- Imerval ANCOVA
tient outcomes be- lar patients whoarecared for e  # of days
tween 2 groups of by cardiovascular surgeon and
patients, onc group  ACNP collaboratively will
of patients for whom have a shorter length of stay in
cardiovascular sur- the hospital than postoperative
geons alone directed  cardiovascular patients who
postoperative care are cared for by cardiovascu-
and one group of pa-  lar surgeons alone.
tents for whom car- imerval
diovascular surgeons e minutes intubated
and ACNPs coilabo- e  hours on suppicmental
ratively directed oxygen
care. Covariates utilized: e # of infections
e  # of reoperations
e #of complications
e  # of readmissions
e  comorbidity
1b. Postoperative cardiovascu- Interval None. means reported
lar patients who arc cared for e  monthly means
by cardiovascular surgeon and
ACNP collaboratively will
have a higher level of patient
satisfaction than postoperative
cardiovascular patients who
are cared for by cardiovascu-
lar surgeons alone.
2. To compare eco~ 2. Collaborative care by car-  Interval ANCOVA with cost in-
nomic outcomes be-  diovascular surgeons and s dollar amount of total dex included
tween the 2 groups ACNBPs will result in lower cost
of patients. one health care system total costs
group of patients for by DRG compared to total
whom cardiovascu- cost when care was directed
lar surgeons alone by cardiovascular surgeons
directed postopera- alone.
tive care and one
group of patients for
whom cardiovascu-
lar surgeons and
ACNPs collabora-
tively directed care.

Note. ACNP = acute care nurse practitioner; DRG = diagnostic related group; ANCOVA =
analysis of covariance.

Information was gathered from a variety of medical and financial sources at the

porth Alabama health care system. The sample of 215 records was obtained from all pa-
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tients admitted into the CVICU for the 2 study times. Human subject protection was main-
tained, and appropriate internal review committee approvals were attained. Data collection,
analysis techniques, and limitations were described.
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CHAPTER 4
FINDINGS AND INTREPRETATIONS
Introduction
The purposes of this study were to examine patient and economic outcomes be-

tween 2 groups of adult patients for whom postoperative cardiovascular care was directed
by either cardiovascular surgeons alone or cardiovascular surgeons in collaboration with
ACNPs. It was hypothesized that patient length of stay would decrease when collaborative
practice was used to direct postoperative cardiovascular care and that patient satisfaction
with care in the health care setting would increase with collaborative care. It was also hy-
pothesized that this decrease in length of stay would be reflected in a reduction in the total
cost of that care. Thus. the premise was that if patients were in the hospital for less time it
would also cost less. This chapter includes findings and interpretations of the data. All sta-

tistical analyses were conducted using the alpha level of .05.

Findings
Description of the Sample
The subjects of the study included only adult patients, over the age of 18 years
who were admitted to the CVICU setting at a north Alabama health care system for post-
operative cardiovascular care (N = 215). Because DRG coding changed in 1998 and com-

parison was made based on definition of DRG and not the number, this study looked at

45
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primary DRG 104, 105, 106, or 107 in 1998 and DRG 104, 105, 107, or 109 in 2001. In
1998 and 2001, DRG 104 was a valve replacement with catherization and DRG 105

was a valve procedure without a cardiac catherization. What was DRG 106 m 1998 be-
came 107 in 2001 (a cardiac bypass with catherization), and what was DRG 107 in 1998
became 109 in 2001 (a cardiac bypass without catherization). The “typical” CVICU pa-
tient for this total sample (N = 215) was a 62-year-old White male, who weighed 181 Ib
and was 5 ft-7 in. tall and had Surgeon 1, with discharge code DRG 107. The 1998 and

2001 group demographics as to gender, race, surgeon, and DRG are presented in Table 3.

Table 3
Demographic Characteristics by Group
1998 (N = 145) 2001 (N =170) Total (N = 215)
Characteristic n % n % n %
Gender
Female 46 31.7 17 24 63 29
Male 99 68.3 53 76 152 71
Race
Black 8 6 3 4 11 5
White 137 94 67 96 204 95
Surgeon
1 36 244 21 34 57 27
2 29 20.0 14 20 43 20
3 44 30.3 13 19 57 27
4 36 248 19 27 55 26
DRG
104 8 55 1 1 9 4
105 3 9.0 7 10 20 9
106 (107 in 2001) 58 40.0 58 27
107 (109 in 2001) 67 46 35 50 102 47
109 27 39 27 13

Note. DRG = diagnostic related group.

The 1998 sample consisted of 31.7% (n = 46) women, 68.3% (n = 99) men, 6% (n

= 8) Blacks, and 94% (7 = 137) Whites. Surgeon 1 operated on 24.8% (n = 36) of the sam-
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sample, Surgeon 2 operated on 20% (n = 29), Surgeon 3 operated on 30.3% (n = 44), and
Surgeon 4 operated on 24.8% (n = 36). The 1998 sample included 5.5% (n = 8) DRG 104,
9% (n=13) DRG 105, 40% (n = 58) DRG 106, and 46% (n = 67) DRG 107. The “typical”
1998 patient was a 64-year-old White male, who weighed 177 Ib, was 5 ft-7 in. tall, and
was operated on by Surgeon 3 for discharge code DRG 107. The 2001 sample included
24% (n =17) women, 76% (n = 53) men, 4% (n = 3) Blacks, and 96% (n = 67) Whites.
Surgeon 1 operated on 34% (n = 24) of the 2001 sample, Surgeon 2 operated on 20% (n =
14), Surgeon 3 operated on 19% (n = 13), and Surgeon 4 operated on 27% (n = 19). DRG
104 made up 1% (n = 1), DRG 105 made up 10% (n = 7), DRG 107 (which was recoded
from 106 m 1998) made up 50% (n = 35), and DRG 109 (which was recoded from 107 in
1998) made up 39% (n = 27) of the 2001 sample. The “typical” 2001 patient was a 59-
vear-old White male, who weighed 190 Ib, was 5 ft-7 in. tall, and was operated on by Sur-

geon 1 for discharge DRG 107. Table 4 shows a comparison of typical patients.

Table 4
Typical Patient by Group
Total sample 1998 2001

Age (vears) 62 64 59
Gender Male Male Male
Race White White White
Height 181 b 177 b 190 b
Weight 5T 5T 5T
Surgeon Surgeon 1 Surgeon 3 Surgeon 1
DRG 107 107 107

Note. DRG = diagnostic related group.
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For comparison of similarities between groups, there was no statistical difference in
the 2 groups, despite the variation in group size (1998 = 145, 2001 = 70); they were homo-
geneous, as evidenced by the Levene statistic using ANCOVA procedures. Looking at
comorbidity or whether the 2 groups were equally sick as they entered surgery, a ¢
test was utilized to compare group means. Comorbidity was found to be statistically dif-
ferent between groups with Group 1998 (M = 4.66) being sicker than Group 2001 (M =
3.99, p = .008). The groups were found to be similar on demographics but different on
comorbidity status. Because comorbidity logically affects length of stay clinically, a Group
x Comorbidity interaction was tested and found to be not significant (F = .094, p = .759);
homogeneity of regression slopes were parallel, and comorbidity was used as a covariate in
the ANCOVA analysis for length of stay. A significant F reveals that at least some of the
difference among group means is not caused by chance but by the independent variable
(Stevens, 1996), which i this study was cardiovascular surgeon and ACNP collaborative
care.

There were several variables that were found in the literature and supported in
clinical practice to have an influence on length of stay. These variables included the num-
ber of complications, number of readmissions into the CVICU, number of reoperations.
minutes intubated. hours of supplemental oxygen, mortalities, and number of infections.
These variables were included in a correlation matrix that was utilized to identify whether
all of these variables would correlate with length of stay (Appendix I). It was found that
readmission to the CVICU and comorbidity did not correlate with length of stay and
should not be used as covariates in the ANCOVA analysis. However, comparison of

groups needed to include comorbidity because the groups were different on comorbidity.
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Therefore, comorbidity was used in the final analysis of length of stay, but readmission
into the CVICU was not. All other covariates were found to be linearly related to length of
stay using a correlation matrix with alpha level at .05, except for comorbidity. The final list
of covariates for length of stay included complications, reoperations, infections, minutes of
ntubation, hours of supplemental oxygen, group, and comorbidity. For cost, the correla-
tion matrix (see Appendix J) showed that group, length of stay, complications, reopera-
tions, minutes of intubation, hours of supplemental oxygen, and CVICU readmission were
related to cost. Comorbidity and infections did not relate, although comorbidity was in-
cluded in the final analysis. It is interesting to note that both groups took the same number
of preoperative medications (M = 2). It is also interesting to note that for the total sample
there was only one death (<.5%), which occurred in group 1998.

Description of the similarities and differences by covariate between groups will be
described. Findings will be presented by research question and the hypothesis related to

that research question. For patient and economic outcomes by group, see Table 5.

Similarities and Differences of Groups by Variable
Length of Stay
Length of stay was calculated from day of surgery to day of discharge from the
heaith care facility because the focus of this study was postoperative length of stay. Length
of stay for the total sample ranged from 1 day to 21 days. Twenty-five percent stayed less
than 4 days, 50% stayed less than 5 days, and 75% stayed less than 7 days. Group 1998

had a mean stay of 6.62 days with a range of 1-21 days. Group 2001 had a mean stay of
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Table 5
Patient and Economic Qutcomes by Group
1998 2001
range M SD range M SD
Patient Outcomes
Length of stay 1-21 6.62 3220 3-13 4.71 1.69
Minutes intubated 93-7495 546.3 744.29 105-715 32257 13324
Hours on supple- ~9
mental oxygen 29-332 94.07 57.13 20-316 62.79 432
Number of 0-3 3 57 0-1 19 39
complications
Number of infec-
tions 0-1 .001 .008 0-2 .001 12
Number of read- 0-1 16 37 0-1 005 23
missions
Number of reop-
erations 0-1 .004 2 0
Economic outcome
Cost in dollars $21.023.97 $15.985.0¢

4.71 days with a range of 3-13 days. Utilizing ANCOVA procedures, the length of stay be-
tween these 2 groups was significantly different (¥ = 4.24, p = 0.041). Group 2001 had a

significantly shorter length of stay than did group 1998.

Complications

Number of complications was a sum of several types of complications (see Table
5). These complications included prolonged ventilation, pulmonary embolism, postop-
erative renal failure, vascular-aortic dissection, iliac/femoral dissection, acute Eimb ische-
mia, heart block, cardiac arrest, anticoagulant complications, tamponade, gastrointestinal
complications, muitisystem failure, and atrial fibrillation. The number of complications for
the total sample ranged from 0 to 3, although 75% of the sample had no complications at
all. Complications for Group 1998 ranged from 0 to 3 complications, and complications

for Group 2001 ranged from 0 to 1 complication.
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all. Complications for Group 1998 ranged from 0 to 3 complications, and complications for

Group 2001 ranged from 0 to 1 complication.

Readmissions

The number of readmissions was a sum of all readmissions, which included read-
missions to the CVICU and to this health care facility, within the first 30 days postopera-
tively (see Table 5). The number of readmissions for the total sample was 27 (12%). For
Group 1998 the number of readmissions was 23 (16%), and Group 2001 had 4 (6%) read-
missions. It is important to differentiate between readmissions to the CVICU and to the
health care facility within 30 days postoperatively because readmissions into the CVICU
were the only ones included in the final analysis looking at length of stay and total cost.
Group 1998 had four (3%) readmissions to the CVICU, and Group 2001 had 1 (< 1%) re-
admission into the CVICU. Group 1998 had 19 (13%) readmissions to the health care fa-
cility within 30 days postoperatively. and Group 2001 had 3 (4%). Readmissions totaled
are interesting to look at because Group 2001 had fewer CVICU readmissions and fewer
health care facility readmissions within 30 days postoperatively.

Reoperations
Reoperations was a sum of all reoperations (see Table 5). Reasons for reoperations
included bleeding problems, valve problems, graft problems, and other cardiac problems or
a noncardiac problem. The number of recperations for the total sample was 7 (3.3%). Re-

operations for Group 1998 was 7 (5%), and Group 2001 had no reoperations.
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Intubation Minutes

Intubation minutes included the total number of minutes the individual was intu-
bated intraoperatively and postoperatively (see Table 5). Minutes of intubation for the total
sample ranged from 93 min (1.5 hr) to 7,495 min (5.2 days). Twenty-five percent of the
sample were intubated less than 260 min (4.3 hr), 50% were intubated less than 360 min (6
hr), and 75% were intubated less than 480 min (8 hr). It is interesting to note that 16 indi-
viduals were intubated more than 765 min (12.75 hr), and only 4 individuals were intu-
bated more than 1,440 min (24 hr). Group 1998 had a mean of 546.3 min of intubation
(range 93-7,495 min), and Group 2001 had a mean of 322.57 min of intubation (range 105-

715 min).

Supplemental Oxygen
Supplemental oxygen usage was calculated per unit of use, which was 1 hr, and in-
cluded all units for which the patient was charged for oxygen by the respiratory care de-
partment at this health care facility (see Table 5). Charge was used only to capture units of
oxygen used. Hours of supplemental oxygen use for the total sample ranged from 20-332
hr. Twenty-five percent used less than 48 hr of supplemental oxygen, 50% used less than
66 br, and 75% used less than 99 hr. Hours of supplemental oxygen for Group 1998 was a

mean of 94.07 br (range of 29-332 hr), and Group 2001 used a mean of 62.79 hr (range
20-316 hr).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



53

Infections
Infections were a sum of all mfections, which included infected sternum, infected
thoracotomy, infected leg incision, septicemia, a urinary tract infection, and pneumonia, as
shown in Table 5. The number of infections for the total sample was only 2 (<1%). Group

1998 had no infections, and Group 2001 had 2 infections (3%).

Comorbidity

Comorbidity was a sum of preexisting conditions that an individual had prior to en-
tering the cardiovascular operating room. These factors included a history of hypercholes-
terolemia; diabetes; renal failure; dialysis; hypertension; cerebrovascular accident; infec-
tious endocarditis; immunosuppressive therapy; peripheral vascular disease; cerebrovascu-
lar disease; previous cardiovascular intervention, including previous bypass graft, valve re-
placement, or non-surgical intervention; myocardial infarction; congestive heart failure;
angina; cardiogenic shock: and arrhythmia, which most commonly was atrial fibrilla-
tion/flutter. A was calculated for comorbidity for each group: Group 1998 had a
higher mean (M = 4.66) than Group 2001 (M = 3.99). Group 1998 had more medical prob-

lems or was generally sicker prior to surgery than was group 2001.

Cost
For the purpose of this study, the economic outcome was defined as the health care
system’s total cost for the DRG encounter being investigated (see Table 5). Utilizing the
cost index (Appendix C), the 1998 cost was inflated to make it comparable to the 2001

cost. Once the values were transformed, cost could be analyzed utilizing ANCOVA proce-
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dures. A correlation matrix was performed using cost as the dependent variable. All vari-
ables used in analysis for patient outcomes were included in the cost correlation matrix be-
cause it was thought that the same variables that influenced length of stay would also affect
cost. The variables that correlated with cost included length of stay, complications, reop-
erations, minutes of intubation, hours on supplemental oxygen, group, and readmission
into the CVICU. These variables were then used in ANCOVA procedures as covariates,
and analysis revealed that the groups were similar by Levene's statistic (p = .208), but cost
was significantly different (p = .019) between the 2 groups with Group 1998 having higher
cost (M = $21,023.97) than Group 2001 (M = $15,985.06). Total cost for the DRGs inves-
tigated decreased by $5,038.91 per patient when cardiovascular surgeons and ACNPs col-

laboratively directed postoperative care.

Findings and Interpretations by Research Question and Hypothesis

Analysis of Research Questions 1 and 2 utilized ANCOVA statistical procedures.
Research Question | examined the dependent variable that was length of stay utilizing sev-
eral covariates. These covariates included complications, reoperations, infections, minutes
intubated, hours on supplemental oxygen, group, and comorbidity. Research Question 2
examined the dependent variable cost utilizing covariates length of stay, complications, re-
operations, minutes of intubation, hours of supplemental oxygen, group, and readmissions
to CVICU.

Research Question I

What is the difference in patient outcomes between 2 groups of patients, 1 group of

patients for whom cardiovascular surgeons alone directed postoperative care and 1 group
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of patients for whom cardiovascular surgeons and ACNPs collaboratively directed postop-

erative care?

Hypothesis la
Postoperative cardiovascular patients who are cared for by cardiovascular surgeons
and ACNPs collaboratively will have a shorter postoperative length of stay in the hospital
measured in days than postoperative cardiovascular patients who are cared for by cardio-

vascular surgeons alone.

Findings and Interpretations for Hypothesis la

Length of stay was analyzed utilizing the covariates that were identified by the use
of the correlation matrix to be significant to length of stay at the .05 level and had homo-
geneity of regression slopes. The covariates included as significant were complications, re-
operations, infections, minutes of intubation, hours of supplemental oxygen, group, and
comorbidity. The Levene statistic of equality of error variance revealed that the 2 groups
were homogeneous (F = .456, p = .5) except for comorbidity with Group 1998 being sicker
than Group 2001. Mortality statistics were collected, but, because mortality did not corre-
late with length of stay (r = -.093, p = 0.172), mortality was not utilized as a covariate.
Also, number of CVICU readmissions (r = .127, p = .064) was not significantly correlated
with length of stay and, therefore, was not used as a covariate in the length of stay
ANCOVA procedures. Group 1998 had a mean length of stay of 6.6 days, and Group 2001
had a mean length of stay of 4.7 days. Despite the fact that Group 1998 was sicker than

Group 2001, the difference in length of stay between groups was significant (F=4.3,p =
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.039); Group 1998 stayed almost 2 days longer than did Group 2001. Therefore, Hypothe-
sis 1a was accepted; postoperative cardiovascular patients who were cared for by cardio-
vascular surgeons and ACNPs collaboratively had a significantly shorter postoperative
length of stay in the hospital measured in days than postoperative cardiovascular patients

who were cared for by cardiovascular surgeons alone.

Hypothesis 1b
Postoperative cardiovascular patients who are cared for by cardiovascular surgeons
and ACNPs collaboratively will have increased patient satisfaction with care than postop-

erative cardiovascular patients who are cared for by cardiovascular surgeons alone.

Findings and Interpretations for Hypothesis 1b

Patient satisfaction was reported as a monthly mean, and 5 months from each year
were investigated. The months used for analysis were July through November for both
vears. July was the starting point because July 1998 was the beginning point for data col-
lection for this study. For Group 1998, July, August, and September were the 3 months
used for patient data, and, for Group 2001, May through December were the months (7
months) used for patient data. An average of 5 months (3 months and 7 months) was cho-
sen to use for patient satisfaction data. Group 1998 (N = 145) had a mean patient satisfac-
tion score of 90, and Group 2001 (N = 70) had a mean patient satisfaction score of 86. It is
unknown to the investigator how many patients returned the patient satisfaction question-
naires each month because raw data were not available to the researcher, only monthly

means for 1998. It is unclear whether one patient or even if half of the patients returned the
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forms used for analysis in any given month. Based on these limited findings, postoperative
cardiovascular patients who were cared for by cardiovascular surgeons and ACNPs col-
laboratively did not have increased patient satisfaction with care. Hypothesis 1b was re-

jected.

Research Question 2
What is the difference in total cost between 2 groups of patients, one group of
patients for whom cardiovascular surgeons alone directed postoperative care and one group

of patients for whom cardiovascular surgeons and ACNPs collaboratively directed postop-

erative care?

Hypothesis 2
Collaborative care by cardiovascular surgeons and ACNPs will result in lower

health care system total cost compared to total cost when care was directed by cardiovascu-

lar surgeons alone.

Findings and Interpretations for Hypothesis 2
Health care system total cost for the entire sample ranged from $8,788.00 per pa-
tient to $51.722.00 per patient. Twenty-five percent of the sample’s cost was less than
$13,658.00 per patient, 50% was less than $15,704.00 per patient, and 75% was less than
$19,957.00 per patient for the total hospital stay. It was interesting to note that 24% (n =
52) bad costs more than $20,000.00, 3% (7 = 6) had costs more than $30,000.00, and 4%

(n=1) had costs more than $50,000.00. For cost in dollars per DRG by group see Table 6.
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Table 6
Cost Per DRG by Group .
1998 2001
DRG 104 n= 8 $25,143.30 - $60,514.74 n=1 $19,957.00
DRG 105 n=13 $20,460.96 - $42,359.85 n=7 $15,240.00 - $21,797.00
DRG 106 n=357 $12,770.55 - $32,304.87
DRG 107 n=67 $10,281.96 - $40,680.90 n=35 $12,864.00 - $23.951.00

DRG 109 n=27 $ 9,004.00 - $29,163.00

Note. DRG = diagnostic related group. DRG 106 (98) is the same as DRG 107 (01), and
DRG 107 (98) is the same as DRG 109 (01).

Utilizing the cost index (Appendix C), 1998 cost was inflated to account for infla-
tion over the 3-year period and to make costs comparable for 1998 and 2001. Once the
values were transformed, cost was analyzed utilizmg ANCOVA procedures. A
correlation matrix was utilized to identify appropriate covariates to include in analysis,
and those were length of stay, complications, reoperations, minutes of intubation, hours on
supplemental oxygen, group, and readmission into the CVICU. These variables were then
used in ANCOVA procedures as covariates, and analysis revealed that, despite the groups
being similar, cost was significantly different (p = .019) between the 2 groups with Group
1998 having higher cost (M = $21.023.97) than Group 2001 (M = $15,985.06), which was
a difference of $5,038.91. Collaborative care by cardiovascular surgeons and ACNPs ap-
peared to have resulted in lower health care system total cost than when cardiovascular

surgeons alone directed postoperative care. Hypothesis 2 was accepted.
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Other Findings and Interpretations
In the process of analyzing the data, additional findings were discovered that
were interesting and related to the purposes of the study, but were not identified as

research questions or hypotheses. These will now be discussed.

Preoperative Factors
A family history of coronary artery disease was reported in 45.6% of the total
sample. It was interesting to note that both groups took the same number of preoperative
medications. Even though Group 1998 had more comorbidity, neither group took more

preoperative medications than the other.

Mortality
For the total sample, there was only | death and that patient had a relatively short
length of stay, but not the shortest length of stay. The patient who died (Group 1998) had
been readmitted to the CVICU, did not have a reoperation, did not bave an infection, used

relatively few bours of supplemental oxygen, had relatively few minutes of intubation, and
had relatively low costs.

Readmissions and Complications
It was surprising to find that a readmission into the CVICU did not increase length
of stay. Clinically it would be expected that a readmission into the CVICU might make the
length of stay increase. There were three patients who had reoperations during their initial

stays and who were readmitted to the health care facility within 30 days postoperatively.
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There were 19 patients who were readmitted to the health care facility within 30 days
postoperatively who had not had reoperations during their initial stays. Group 1998 had
four (3%) readmissions to the CVICU, and Group 2001 had I (<1%) readmission into the
CVICU. Group 1998 had 19 (13%) and Group 2001 had 3 (4%) readmissions to the
health care facility within 30 days postoperatively. Group 1998 had 23 total readmissions
and 7 reoperations. Group 2001 had 4 total readmissions and no reoperations. For the en-
tire sample, there were 2 patients readmitted who also had infections (1 patient in each
group). Readmission generally did not increase cost, except the patient with the highest
cost had been readmitted into the CVICU. It was interesting to find that patients with only
1 complication had a shorter length of stay than patients with no complications. For the
most part, oxygen usage did not increase with complications. Complications tended to in-

crease cost.

Length of Stay

Having had a reoperation or having an infection did not increase length of stay.
Generally, as hours of supplemental oxygen use increased, length of stay also increased.
But, the patient with the longest length of stay used little oxygen, and the patient who used
the most oxygen had a relatively short length of stay. In general, as minutes of intubation
increased, length of stay increased as well. And generally as length of stay increased, cost
increased. But it is interesting to note that the patient with the longest length of stay was
pot the patient with the highest cost.
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Cost

Having an mfection increased cost somewhat but was not a factor in the patient
with the highest cost. Reoperation generally increased cost, although the highest cost did
not mvolve a reoperation.

Minutes of Intubation and Oxygen Usage

In general, as hours of supplemental oxygen increased, minutes of intubation did
not increase. The patients with the highest supplememtal oxygen usage generally had less
than 100 min (1.6 hr) of intubation. It was usual that, as oxygen use increased cost also in-
creased, but the patients who used the most oxygen were not the patients with the highest
cost. Minutes of intubation generally increased cost, although the patient with the most

minutes of intubation and the patient with the highest cost were not the same.

Summary

In summary, despite the variation in group sizes (1998 = 145, 2001 = 70), there
was no statistical difference between the 2 groups. Groups were similar on demographics
but different on comorbidity status.

It was found that length of stay was significantly different between the 2 groups,
holding constant the effects of complications, reoperations, infections, minutes intubated,
hours of supplemental oxygen, group, and comorbidity. Group 2001, when cardiovascular
surgeons and ACNPs collaboratively directed postoperative care, had a significantly
shorter length of stay than did Group 1998 (4.7 days as compared to 6.6 days, respec-
tively). Hypothesis 1a, which stated that the presence of cardiovascular surgeon and

ACNP collaboratively directing postoperative cardiovascular care would result in a shorter
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length of stay, was accepted. Hypothesis 1b, which stated that the presence of cardiovascu-
lar surgeon and ACNP collaboratively directing postoperative cardiovascular care would
increase patient satisfaction, was rejected. Hypothesis 2, that collaborative care by cardio-
vascular surgeons and ACNPs would result in lower health care system total cost com-
pared to total cost when care was directed by cardiovascular surgeons alone, was also ac-
cepted. Utilizing a cost index to inflate 1998 cost to a level comparable to 2001 cost and
using ANCOVA procedures, it was found that Group 2001 had a lower total cost of

$5.038.91 per patient than Group 1998.
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CHAPTER 5

DISCUSSION, CONCLUSIONS,
RECOMMENDATIONS, AND SUMMARY

The final chapter presents a discussion of research questions and major conclusions
of the results. Implications and recommendations for further study are also included. asis a

fmal summary of the study.

Discussion of Research Questions
Research Question |
The first research question was “What is the difference in patient outcomes between 2
groups of patients, one group of patients for whom cardiovascular surgeons alone directed
postoperative care and one group of patients for whom cardiovascular surgeons and
ACNPs collaboratively directed postoperative care?” Patient outcomes for this investiga-

tion were length of stay and patient satisfaction; each will be discussed separately.

Length of Stay

The answer to the first part of Research Question 1 (1a) was found through the use
of ANCOVA procedures using length of stay as the dependent variable. It was found that
the variables that contributed to length of stay were complications, reoperations, infections,
minutes of intubation, hours of supplemental oxygen, and group. The 2 groups were found

to be similar on demographics, but they were not the same on comorbidity. Group 1998
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was sicker (based on higher comorbidity) going into the operating room than was Group
2001. The ANCOVA procedures used for analysis of length of stay controlled for the dif-
ference in comorbidity. Results of the ANCOVA analysis revealed that, despite the differ-
ence in comorbidity, Group 2001 was found to have a significantly shorter length of stay
(1.91 days) than Group 1998. Therefore, when cardiovascular surgeons and ACNPs col-
laboratively directed postoperative cardiovascular care in this north Alabama health care
facility, length of stay decreased from when cardiovascular surgeons alone directed post-
operative care. It is important to note here that no other research studies with purposes
similar to the ones in this study have been found in the literature to date. Therefore, these
research findings can only be compared to other studies that have looked at NPs. Rudy et
al. (1998) found that a group of ACNPs and PAs together and a group of resident physi-
cians provided comparable patient care with the same outcomes. Although Rudy and col-
leagues did not study collaborative practice, they found comparable patient outcomes be-
tween 2 groups of patients, one group who had ACNP and PAs working together directing
care and the other group who had resident physicians directing care. Another study looked
at primary care NPs in acute care settings and showed that NPs working with house staff
decreased length of stay with resulting decreased care costs with associated increased qual-
ity of care (Spisso et al., 1990). The current study supports the findings of the two studies
and expands the concept of working together with physicians to show that ACNP-
physician collaboration significantty decreased length of stay from 6.6 days in 1998 t0 4.7
days in 2001.

In previous research, Callahan (1996) described the use of FNPs, acting as ACNPs,

in a cardiac surgical program and how NPs provided continuity and skilled management of
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cardiac surgical patients. Results reported by Callahan were decreased length of stay and
low patient morbidity and mortality. The current study was built on Callahan’s work by
studying actual ACNPs in cardiac settings, both the CVICU and PCV. The use of ACNPs
in collaboration with cardiovascular surgeons provided continuity and skilled management
of this sample of patients as evidenced by decreased length of stay.

The current study most closely resembled a study reported in the literature by
Mitchell-DiCenso et al. (1996) who compared chinical nurse specialists and NP teams with
a pediatric resident team for delivery of care in a NICU. Neonatologists supervised both
teams. Outcomes they measured were mortality, complications, quality of care and pa-
tient/parent satisfaction with care, long-term outcomes, and cost. Results of the study were
comparable outcomes for both groups of neonates. The main flaw of the study was the fact
that the neonatal residents cared for all infants the majority of every day, thus diluting the
climical nurse specialists and NP effect on outcomes. It is not surprising that infants had
similar outcomes because they had residents caring for them 16 hr of every day. In the cur-
rent study the ACNPs provided the majority of care for patients throughout the 24-hr day;
therefore, the results better document collaborative care by ACNPs.

Other authors have reported findings about APN practice and the effect APN prac-
tice has had on patient outcomes (Dahl & Penque, 2000; Giacalone et al., 1995). Research
results all showed decreased length of stay and decreased mortality statistics when APNs
were managing care in specific settings. NPs in nurse managed centers have provided care
to vulnerable populations since the inception of such clinics, and research findings have
demonstrated that NP care in nurse managed centers is safe and cost-effective. Benkert,

Bucholz, and Poole (2001) reported on a study in which NPs were able to implement a
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process of care that controlled blood pressure in high-risk patients who lacked resources
for antihypertension prescriptions. Other study findings have shown that NPs can manage
hypertensive care in ethnic minority populations with equivalent outcomes as compared to
physician-managed care (Mundinger et al., 2002). Utilization of NPs has been shown to be
diagnostically effective in preventive health care (Welch, 1996) when APNs prepared as
nurse midwives were able to provide obstetrical and gynecological health care for women
from puberty to postmenopausal years with a focus on wellness and health education that
is far more cost effective than care provided by an obstetrcian/ gynecologist (OB/GYN).
Welch further reported that, when care directed by OB/GYNs was compared to care di-
rected by NPs, the NP patients had less fetal distress and therefore lower caesarean birth
rates with no significant difference in outcomes between the groups.

Positive effects of collaborative practice between physicians and NPs have been re-
ported repeatedly in the literature. Findings of the current research study support what
other researchers have reported. The authors of 2 emergency department studies reported
on NPs. working in collaboration with physicians, the NPs saw as many patients in 1 year
as physicians with good patient outcomes in both groups (Blunt, 1998; Pardee, 1993).
Blunt and Pardee both reported that collaborative practice in the emergency department
benefited patient care and was cost effective. Reports of collaborative practice in other set-
tings have shown high quality health care in a cost-effective manner. For example, in gas-
troenterology, Hillier (2001) and Horton et al. (2001) reported on data from 9,500 screen-
ing flexible sigmoidoscopies, and the conclusions were that in comparison to gastroenter-
ologists, trained NP endoscopists perform screening flexible sigmoidoscopies with similar

accuracy and safety as the gastroenterologists, but for less cost. This implies that screening
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flexible sigmoidoscopies performed by NPs may increase availability and decrease cost of
flexible sigmoidoscopies for colorectal cancer screenings and collaborative practice bene-
fits patients. In occupational health, Dowrick and Rezents (1993) reported that NPs pro-
vide quality care as measured by comparison with physicians in process and outcome ac-
tivities and also in patient satisfaction, but NPs provided cost-effective care. Ferguson
(1996) reported on a meat packing plant that. because of early interventions and aggressive
treatment by NPs, decreased worker time off and workers’ compensation payouts. Again,
collaborative practice benefits patients. Another example of collaborative practice benefit-
ing patients is in laparoscopic operations reported on by Caballero (1998), where one hos-
pital had more cholecystectomy operations, but fewer patients required open surgery or in-
patient admissions., which resulted in substantial cost savings to patients. These same posi-
tive outcomes were also reported for geriatric patients in long-term care by Burl et al.
(1998). In a NP-managed student health primary care center reported on by Hale et al.
(1996), NPs provided cost-effective, quality primary care services to students and other
university members. In an NP-operated mobile clinic reported on by Lee and O’Neal
(1994), the NPs provided cost-effective education, early detection, and referrals for low-
income, rural populations and served as an approach to improving access to health care for
underserved populations which resulted in improved outcomes. Aiken et al. (1993) re-
ported similar results of NP collaborative practice in an HIV infection clinic, and Cintron
et al. (1983) reported similar results in a chronic congestive heart failure clinic. All of these
research studies build on and document the patient and economic benefits of physician and

NP collaborative practice.
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Patient Satisfaction

The answer to the second part of Research Question 1 (1b) was explored through
comparison of means for the 2 time periods. Means reported for these time periods in-
cluded all patients who occupied the CVICU and PCV units during the chosen study
months and may not have been patients inciuded in the other patient outcomes data be-
cause of DRG. Also, there may have been patients in the 2001 data who returned Press,
Ganey surveys but would not have been included in the means reported because they were
in the hospital in one of the 2 months not included in patient satisfaction data collection
times. In retrospect, the patient satisfaction means are probably not an accurate measure of
actual patient satisfaction, but these data were the only measure of patient satisfaction that
this health care facility collected for both of the study time periods. Another limitation of
these data were that the number of forms used for calculation of the mean score is un-
known; therefore, scores reported may have been for one form or for any number of forms.
It is unknown and not available from the health care facility because no raw data were ob-
tainable. Because the raw data were not available and items of interest related to collabora-
tion were not present on the tool, the Press, Ganey Questionnaire was not an appropriate
tool for this study but was utilized because it was of interest to the health care facility.

Patient satisfaction has been shown to be directly related to patient expectations
and may not correlate with the level of clinical outcome (Nettleman, 1998). Zimmermann
(2000) stated that patient satisfaction surveys are poor indicators of care because patient
satisfaction is not objective and straightforward, not easily measured, and not accurately
measured. Zimmermann went on to say that an underlying assumption of the surveys is

that responses are fair and objective evaluations, and she believed it was shown that pa-
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tients do not always know good care. Patients value a service, because service delivers a
desired consequence. Patient satisfaction is the patient’s feeling about the value that was
received. In our quick-fix society, Zimmermann stated, it is easy for patients not to value
quality health care when the desired goal of an immediate cure is not achieved. Acorn and
Barnett (1999) described patient satisfaction as the most difficult patient outcome to meas-
ure.

The most frequently used method of collecting patient satisfaction information is
self-administered questionnaires, such as the Press, Ganey utilized by the health care facil-
ity in this study. Some researchers report that there is currently not a good standardized in-
strument available with which to measure patient satisfaction (Acorn & Barnett, 1999;
Zimmermann, 2000). With a lack of consensus on the measurement of patient satisfaction
and with such a variety of instruments available and what they measure; Press, Ganey
[overall satisfaction with a hospital stay], How Are You Doing? [overall satisfaction and
length of stay], Measuring Up! [opinion of care received with most recent hospital stay
from admission to discharge], The Nursing Care Questionnaire [satisfaction with nursing
care and the physical environment], Newcastle Satisfaction with Nursing Scales [satisfac-
tion for nine areas related to nurses and two refer to the facility}, Patient Satisfaction In-
strument {overall satisfaction with care], and LaMonica-Oberst Patient Satisfaction Scale
[overall satisfaction with care], this investigator questions the reliability of the Press,

Ganey results found for this particular study. The Press, Ganey tool does not include ques-
tions about APNSs or collaborative care. Perhaps another tool is needed, one that encom-
passes the specific skills related to advanced practice and collaborative practice. Or per-

haps another method of measuring patient satisfaction would be more reliable for the is-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



70

sues related to this study and could be investigated m the future. Even though the 1998
mean was higher than the 2001 mean, because of the limitations imposed by the health care

system and the weaknesses of the information obtained, no conclusions can be drawn.

Research Question 2

The second research question asked, “What was the difference in economic out-
comes between 2 groups of patients, one group of patients for whom cardiovascular sur-
geons alone directed postoperative care and one group of patients for whom cardiovascular
surgeons and ACNPs collaboratively directed postoperative care?” The answer was found
through the use of ANCOVA procedures, this time using cost as the dependent variable.
Findings revealed that the factors contributing to cost included length of stay, complica-
tions. reoperations, minutes of intubation. hours of supplemental oxygen, group, and read-
missions to CVICU. Group 2001 was found to have a significantly lower cost per patient
than Group 1998. This means that when cardiovascular surgeons and ACNPs collabora-
tively directed postoperative cardiovascular care in this north Alabama health care facility,
cost was less than when cardiovascular surgeons alone directed care.

No prior studies were found that specifically addressed costs associated with care
by ACNPs. However, previous studies have addressed costs when other APNs collabora-
tively provided care, and all reported cost effectiveness of NP practice in a variety of
health care settings, including Aiken et al. (1993), in an NP-managed HIV infection clinic;
Benkert et al. (2001), in high-risk hypertension management by NPs; Cintron et al. (1983),
in an NP-managed congestive heart failure chinic; Burl et al. (1998), in NP-managed geriat-

ric long-term care; Caballero (1998), in laproscopic surgeries by NPs; Dahl and Penque
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(2000) and Dahle, Smith, Ingersoll, and Wilson (1998), in NP-directed heart failure pro-
grams; Dowrick and Rezents (1993) and Ferguson (1996), in occupational health care set-
tings such as factories; Hale et al. (1996), in an NP-managed university student health
clinic; Hillier (2001) and Horton et al. (2001), in gastroenterology screening flexible sig-
moidoscopies; Kirkpatrick (1989), in pediatric ambulatory surgery; Lee and O’Neal
(1994), in an NP-managed mobile health clinic; Mitchell-DiCenso et al. (1996), ma
neonatal intensive care unit; Spisso et al. (1990), on NPs in trauma settings; and Welch
(1996), in NP-managed obstetrics and gynecology health care settings. Findings from the
ACNP study compared to findings from APN research studies revealed that ACNPs
provided quality care at decreased cost as other APN studies have shown. In this time in
the health care industry when focus is on decreasing cost, use of ACNPs in acute care
settings may be at least one way of decreasing cost to health care settings, insurance

companies, and individual patients.

Relevance of Findings to Conceptual Framework

Donabedian’s (1980) structure, process, outcome trilogy was an appropriate
framework to guide this outcomes research study. Outcomes cannot be measured without a
prior intervention or process, and the process cannot take place outside of a structure. The
trilogy described by Donabedian has both antecedents and descendents and is useful for
evaluation research. Donabedian defined structure as the first piece of the trilogy, which in
this case was a north Alabama health care system’s CVICU and PCV that served as the
relatively stable environment within which patient care was provided. Structure was rele-

vant to quality of care in that the resources available to provide care could increase or de-
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crease the probability of providing good care. The second part of the trilogy described by
Donabedian was the process, which was defined as the set of activities of care that takes
place between the health care provider and the patient. In this study the cardiovascular sur-
geon and ACNP collaborative care was an integral part of the process being evaluated. The
final part of the trilogy was outcomes. and it was by evaluating patient outcomes and asso-
ciated cost changes that the effectiveness of the process of collaborative care of the cardio-
vascular surgeon and ACNP was measured. The outcomes related to the process of col-
laborative care were length of stay, patient satisfaction, and total cost for the discharge
DRG.

Conclusions

Several conclusions have been drawn based on the statistical findings of this

1. Collaborative postoperative care directed by cardiovascular surgeons and
ACNPs resulted in significantly decreased patient length of stay when compared to when
cardiovascular surgeons directed care alone.

2. No conclusion can be drawn about patient satisfaction due to major flaws with
the data available for measurement of patient satisfaction.

3. Total cost for the episode of care that was investigated by DRG was signifi-
cantly less when cardiovascular surgeons and ACNPs collaboratively directed postopera-
tive care than when cardiovascular surgeons alone directed care. In this setting, collabora-
tive care was more cost effective than surgeon alone directed care for a cardiac valve pro-

cedure and other major cardiothoracic procedures with a cardiac catherization (DRG 104),
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a cardiac valve procedure and other major cardiothoracic procedures without cardiac cath-
erization (DRG 105), a coronary bypass with cardiac catherization (DRG 106 in 1998 and
107 in 2001), and a coronary bypass without cardiac catherization (DRG 107 in 1998 and
109 in 2001).

Limitations of the Study
Several limitations were identified in the design of this study.

1. Reliability and validity of the results from the Press, Ganey Questionnaire re-
sults are questionable because the tool was a self-report instrument and because the infor-
mation provided by the health care facility was not precise regarding number of patients
used in tabulating the monthly means. As discussed earlier in this chapter, there were many
limitations of the patient satisfaction tool used for this study. Patient satisfaction was in-
cluded as a patient outcome in this study at the request of the health care facility and be-
cause it was the only patient satisfaction data available for both time periods. Also, the
questions on the tool did not address ACNPs or collaborative care. Interestingly, after data
collection was completed for this study, the health care facility stopped using the Press,
Ganey Questionnaire.

2. Because all data were collected from one institution, generalizations are limited.

3. Some data utilized for this study were collected for other purposes. Because this
study was conducted retrospectively, there was no way to verify reported results.

4. Because historical events occurred between data collection times, there may

have been factors influencing cost other than inflation, even utilizing the cost index to cor-
rect for these that were not identified in the design.
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5. If mformation was entered incorrectly into the computerized medical records
that were used for data collection, results may be erroneous, and outcome results attributed

to ACNP collaborative practice , in fact then, be due to something outside the study.

Implications

With the current circumstances of the health care industry, health care systems are
encouraged to use less expensive care providers for routine medical management responsi-
bilities while at the same time maintaining or increasing the quality of care provided to pa-
tients. The findings of this research study support cardiovascular surgeon and ACNP col-
laborative practice as one way of maintaining quality patient outcomes as indicated by
length of stay and cost effectiveness. This has implications for nursing research, nursing
practice, and nursing education.

This study supports and expands on findings regarding NP practice settings and re-
sults of APN care. More specifically this study provided information on patieat and eco-
nomic outcomes resulting from cardiovascular surgeon and ACNP collaborative practice.
Collaborative practice in this study resulted in significantly shorter length of stay and
lower cost for an episode of care, and this added to the literature related to the body of
knowledge documenting ACNP collaborative outcomes. It would also seem from these
findings that cardiovascular surgeon and ACNP collaborative practice had an impact on
patient outcomes not only when the patient was in the health care setting but also after the
patient was discharged from the hospital as evidenced by fewer readmissions to the health

care facility less than 30 days postoperative.
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Regarding nursing practice, cardiovascular surgeon and ACNP collaboratively di-
rected postoperative care is one way to support a positive patient outcome such as shorter
length of stay and the resulting positive economic outcome of decreased cost for an epi-
sode of cardiovascular surgery. Because the ACNPs in this study were prepared as clinical
experts for the integration of care across the acute care continuum and were familiar with
the health care system, the ACNPs in collaboration with cardiovascular surgeons stream-
lined the care delivery process that resulted in minimal length of stay and minimized costs.
These ACNPs were all employees of the health care system. Total cost savings by the
health care system was achieved by the utilization of ACNPs for collaborative direction of
care for postoperative cardiovascular patients. Because length of stay decreased by 1.91
days per patient with collaborative care, the total cost savings to the health care system for
each patient with collaborative care was $5,038.91. The physicians in this study typically
operated on a total of three patients per day resulting in 60 patients per month that were
admitted into the CVICU. By decreasing length of stay by 1.91 days per patient, this re-
sulted in 114.6 fewer days of hospitalization per month and 1,375.2 fewer days of hospi-
talization per year. Financially this is a total cost savings for the health care setting of
$5.038.91 per patient; operating on 60 cases a month results in a total cost savings of
$302,334.60 per month, and in a year that would result in a total cost savings to the health
care system of $3,628,015.20. The health care system paid each of the ACNPs an annual
salary of $60,000.00. There were four ACNPs working in the CVICU and PCV at the time
of this study which resulted in annual salaries of $240,000.00. That breaks down to
$5,000.00 per ACNP per month in salary for a total of $20,000.00 per month in salaries.

Remembering that the total cost savings per patients for a month was $302,334.60 and sub-
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tracting out the ACNP salaries for the month resulted in a remaining total cost savings to
the health care setting of $282,334.60 per month. Multiplied by 12 months for the year
would potentially result in a total cost savings to the health care system of $3,388,015.20
per year. Results of this study are a useful tool for marketing the ACNP position. For phy-
sicians involved in this study, collaborative care resulted in positive benefits to their pa-
tients in decreased length of stay. For ACNPs, this study on collaborative care documented
their benefits to patient length of stay and cost and supports the effect of cardiovascular
surgeon and ACNPs collaborative practice in settings such as the CVICU and PCV.

The positive results of this collaboratively directed care model may be useful in
planning the educational process of ACNPs. Documentation of the positive effect ACNP
collaborative care has on patient and economic outcomes supports current educational pro-
grams as preparing effective, efficient directors of care in acute care settings such as post-

operative cardiovascular units.

Recommendations
Based on the findings of this study, the following recommendations are made for
further study:
1. Repeat this study and include all patients that the FNP intervened with to look
for a difference in length of stay. This would reveal if the decrease in length of stay was

indeed due to the ACNP expertise or if any NP would also decrease length of stay and by
how much.
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2. Repeat a similar study in other settings where ACNPs or other NPs are utilized,
to document patient outcomes such as length of stay and patient satisfaction and economic
outcomes such as total cost.

3. Develop tools to better measure patient satisfaction regarding collaborative prac-
tice. Perhaps patient and family interviews in the CVICU and PCV to evaluate patient sat-
isfaction with cardiovascular surgeon and ACNP collaborative practice would be useful.

4. Study more than one method of investigating patient satisfaction with care de-
livery methods. A study invoiving matched pairs of patients could provide better results.

5. Conduct a muitisite research design, which would be more generalizable.

6. Conduct a prospective study so all data could be verified, which would
strengthen the study design.

Summary

This retrospective 2-group comparison study was designed to examine patient and
economic outcomes between 2 groups of adult patients for whom postoperative cardiovas-
cular care was directed by either cardiovascular surgeons alone or cardiovascular surgeons
in collaboration with ACNPs. The conceptual framework was the structure, process, out-
come trilogy described by Donabedian (1980). All cardiovascular postoperative patients at
the health care system where this study took place were admitted to the CVICU postopera-
tively and transferred to the PCV. The sample included a control group of patients who
were cared for by cardiovascular surgeons alone, Group 1998, and a comparison group of

patients who were collaboratively cared for by cardiovascular surgeons and ACNPs, Group
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2001. Outcomes were examined utilizing data retrieved from health care facility computer-
ized records.

It was anticipated that any difference in patient and economic outcomes would be
the result of cardiovascular surgeon and ACNP collaborative care. The 2 patient groups
were demographically similar but differed on comorbidity. Utilizing ANCOVA proce-
dures, it was found that Group 2001, when care was directed collaboratively, had a signifi-
cantly shorter length of stay (1.91 days per patient) and significantly lower total cost
($5,038.91 per patient) when compared to Group 1998. It was also found that the tool used
for evaluating patient satisfaction at the health care facility was meffective for measuring
ACNP influences on care or collaborative care; therefore, results on patient satisfaction are

mconclusive.
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Cost Index Calculations With Formula

The cost index reflected a “basket of goods™ that, in this case, reflected 47% of the
total cost for an average postoperative cardiovascular stay. Surgery represented 21% of the
total cost. an mtensive care unit (CVICU) bed cost per day represented 14% of the cost,
and a progressive/step-down (PCV) room cost per day represented 12% of the total cost.
The only other item that contributed to more than 10% of total cost was pharmacy (13%),
but, because pharmacy costs could not be broken down into preoperative cost, intraopera-
tive cost, and postoperative cost (the focus of this study), pharmacy cost was not included
in the cost index. Using this index allowed for inflating the costs of the earlier year (1998)
to use in comparison of cost between the 2 times examined.

The hospital cost index :

Calculate: (cost for surgery in 2001 + cost of ICU bed for 1 day in 2001 + cost for
PCV bed for 1 day in 2001)

Divide by: (cost for surgery in 1998 + cost of ICU bed for 1 day in 1998 + cost for
PCV bed for 1 day in 1998)

This provided a number, in this case 1.173, which meant prices went up 17 % in 3
years. Subsequently, the index was then used to “inflate™ the earlier (1998) cost to account
for inflation called the “real” cost : real cost for 1998 = (nominal 1998 cost)(index)

The formula for the hospital cost index was

[= Py P2

Pou(

(w))+ (Wz )+
98,1 982 98

W)
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where the subscripts 01 and 98 refer to the years, subscript 1, 2,..., n referred to the item in
the *“basket of goods™ (surgery, CVICU bed, and PCV bed), and w; was the weight of each
item within the entire basket of goods. So in this case (N = 3)

686 316

14
1=22 447+ 888 298)+ 310 (355)=1.173
17 (TN + 253 (298)+535(235) = 1173

The weights were figured accordingly. Surgery was 21% of all costs, PCV was 12%, and
CVICU was 14%. Thus, we are accounting for 47% of the total hospital cost (21% + 14%

+ 12% =47%). So the weight that surgery had in this basket was i—;=.447 and so on.

Then use the index number, 1.173, to inflate 1998 cost numbers, and the new “index” cost
was used in analysis.
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LB s
AT BIRMINGHAM

institutional Review Board for Human Use

The Institutions! Review Board for Human Use (IBREB) bes an approved Mal€iple Project Asssxmnce with the Depastinent of
Health sad Homen Services and is i complissce with 21 CFR Parts 50 and 56 and JCH GCP Guideliass. The Assursace
became effective o Jammary 1, l@dbmﬂpﬁnhﬁnm The Assursnce smunber is M-1149,

identification snmber 01

wmmgm

Protocol Number: 2000620005

Prowcol Title: Rffect of Acuts Care Eurse Practitismer-Collaborative Care ca Pestoperative
Cardisvesscular Patisst sad Ecomomic Ostcomss- Pilot Stedy of Data Collaction
Process

mmmuwhmmmudrb. ‘The reviow was conducted in acoordance with UAB's
wemwwsmmu&.m ‘This Project will be subject to Annual
coutinuing Teview a3 provided in that Assurance.

vkmmmm.
BB A m-:""" -~

Dutz [RB Approval Issunt:_§457/00 Pawtin. £ oem

- MiarGyn Dess,M.A.
Vice Chair of the Institational Review
Beard for Humaa Use (IRB)

fovestigators please note:
The IRB approved consant form weed in the study must contain the IRB spprovel dase snd expiration date.

mmsmaommm For projects sbject @ sousmi review research activities may
ot continwe past the oue year susiversary of the [RB approvel dese.

Asy modifications in the stady mwthodology, protocol and/or consent form st be sebmitted for review wnd approval
the IRB price 10 nplomestation. = "

Adverse Events sad/or waasticipssed risks t sebjects or others ot UAB or other participating institations must be
reported promply t the IRB.

70 Adewnigtretion Buling |  The Unhemlty of
701 200 Svest Souh | Albars &t Beminghan

Fax@34-1301 | AB470

e e cwAn v NI o
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Dote: e 13.2000

CERTIFICATION
This & to cerilly that the insiulionsl Review Commilise at this hospital hes taken the staisd

PRINCIPAL INVESTIGATOR: _Susan C. Meyer, RN. MSN

ACTION TAKEN: Approvgl of New Prolocol by The IRC on June 13, 2000.

NAME OF HOSPITAL OFFICIAL TO WHOM CORRESPONDENCE CONCERNING IRC AFFARS
SHOULD BE ADDRESSED:

L. Jos Austin
IRC, Cheimen Chisf Exacuive Officer
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THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM

ingtitutione/ Review Boerd for Humen Use

Porm 4: IRB Approval Form
Jdamtificstion snd Cenification of Research
The Inmtitntions! Review Board for Humen Uss (IRB) ks mn approved Makipie Project Assussaoe with the Departasent of

Bealtk snd Humen Sarvices and &8 in complissce with 21 mmsoussumocmaﬁg The Assurasce
bacame offective on January 1. 1999 and the sppwoval period is for five yeurs. The Asswrance nmmber is M-1149.

Principal vestigonr: MEYER, SUSANC.

Co-Trvestignton(s):
Protocal Number: 0220007
Peotocol Tadle: Effect of Acxie Care Nurse Pracistionsr-Colisborazive Care on Postoperetive Cardiovascular

Pationt and Economic Oucomes

The IRB reviewed sad approved the sbove named project on_01/23J01 . The review was conducted i sceomdmce with
UAB's Asserancs of Complisnce spproved by the Depastnent of Haslth and Heoms Services. This Project willl be sobject 1o
Amsmsl continmsing review as peovided ia that Assormnce.

TRB Apgroval Date:_/ - 220 /

Do K0 A tmt._012801_ Dttt Desa

Marilys Doss, MLA.
Viee Chair of the Institatiosal Review
Board fw Human Use (IRB)

Investigasors plosse mote:
The IRB approved consunt form weed in the study st contein the IRB spproval date and expisstion dee.

IRB approwal is given for ons yor waless otherwise actd. For projecss subject 1 soamal review remarch activities mey
Dot continwe past the ope yerr snmiversary of the IKB spproval date.

Avny modifications in e stady :msthodology, pretecol and/or comsme form must be sebmitted for review and spproval
© the IRB prior 0 implementation.

Adverse Event and/or snasticipsted risks 10 subjects ar others st UAB ar ofes pacticipating isstitetions st be
repored prompély © the IRB.

470 Adminighution Buiifing | The Unbwely of
701 20 et Smgh | Ateen &t Biwingtam

I
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THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM

neohsionsl Review Bowd for Human Use

The Jnstitational Review Board for Bames Use (IRB) lus e apgroved Maktiple Project Assumace with the Department of
Hoalfh snd Hasses Secvices sud is is complisnce with 21 CFR Parss 50 md 56 sad ICH GCP Guidelines. The Assutsuce
sscampe cffective on Jammary |, 1999 ani e spprovel paxiod i for five yemz. The Assutsmoe sumber is M-1149.

Principal lavestigmor: MEYER, SUSANC.

X . ; - -
Prowenl Namnber: P v o
Proweol Title: et of dcwte Care Nirse Fractiioner-Collaboretive Cave on Postoparative Cardiovasculer
Pationt end Ecomomic Ouicomes
[he IRB reviewod and spproved the above asmed peoject oo - The rovisw was condacend fa accosdescs wilh

mmmmemmu&-m This Project will be selject
0 Amaml costissing review ss provided in thet Asssssnce

RB Appsovel Dase: 7/,

el Zge feae
Macilys Doss, M.A.
Vics Chair of the Instimtiona] Roviow
Bossd for Hames U IRB)

Svestigetors pleass nok:

The IRB sppreved consaat form wend i the study mmst costain e IRB agpmovel dete and expization duts.

mmll_ip"-kc:-—-.“-ﬂ. For pojects sbject to smmal roview ressmch. activities
ey mot contiane past the ans year maniverasty of ths IRE apguovel dase.

Auy modificetions ia e sedy metiodolegy, Jevtocs] sadior consent Suss mnst be sebuniited for review snd approval
® the IKB prier o implementation.

Advare Bvesiz sd/or wassicipatad risks 1o sabjects or ol 2t UAB or ol participating institutions mamst be
repuntad promply © the IRB.

&70 Admirtaiion e of
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THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
Ofice of the Assozigte Provost for Ressarch
ard Dean cf the Graduate Schoof
MEMORANDUM
TO: SUSAN MEYER
FROM F. Larden W.&f&u_
Amhmﬁrka-dt
and Desn, The Gradume School
- -DATE: -Apal 4, 2002
" RE: Collsborative IRB Training Initistive (CTTI) twrough the University
of Mismi Trainiog Certificate.
Human Sabjects Pretection Trainiag

This is w certify that you complesed the Collaborative IRB Training Initiative (CTTT)
through the University of Miseni on-line training site on Monday, Apeil 1, 2002.

Your participation in this training program heg besn recorded in the Institutional
Revicew Board (IRB) training database. You should retain a copy of this memnorandom

and use it 0 docoment training whea submitting applications for extramural
wqcmswmz

T¢0G Adwministration Suilding Maling Address:
TGt 200fi Strest South AR 770G
205.975.8852 1SIDRDAVES
Fax 205.975.7877 BIRMINGHAM AL 35294-0107
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Ome gy 1G2001

CERTIACATION
This is 10 cartly that the instikiional Review Commiliee of this houpilal has talen the siaied acion.

ACTONTAKEN: ____ Auwowiof Dae Coleckon Phase by e FC cn Jary 16, 2001,

NAVE OF HOGPITAL OFFCIAL TO WHOM CORRESPONDENCE CONCERNING IRC AFFAIRS
SHOULD BE ADDRESSED:

L Jos Austin

L Jos Aiin
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This is o carflfy that fe inaliisional Review Coramiliee af this hosplial hes taken e siaind ackon.
NAME OF INVESTIGATION:

PRINCIPALINVESTIGATOR: ___ S C. Move, L MSN

ACTION TAKEX:

NAVE OF HOSPTTAL OFFICIAL TO WHOM CORRESPONDENCE CONCERNING IRC AFFARS
SHOULD BE ADDRESSED:

L i feata
RC.Coimgn Chinf Coculbe Oficar
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Dafp: June 18, 2002

CERTIFICATION
This is 10 cartiy thet the instulional Review Commilise at this hospital has taken the siaied acion.

PRINCIPAL INVESTIGATOR ___ Susgn Mpver RN,

the IRC on

NAME OF HOSPITAL OFFICIAL TO WHOM CORRESPONDENCE CONCERNING IRC AFFAIRS

SHOULD BE ADORESSED:
L Joe Astin
#mw Pt Lgmé
RC, Charman Chisf Emcyties Offcer
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CODE BOOK

Patient Outcomes

A. Administrative
Individual study number developed from identifier that will be destroyed at the end
of the study.

B. Demographics
1. age (in years)
calculated from date of birth to date of surgery.
2. gender
male =2
female =1
3. race
Black =1
White =2
Hispanic = 3
Asian =4
Native American = 5
Other=6

C. Hospitalization
I. Date of surgery: _ /_ /

2. Date of discharge: _ / /
3. Length of stay calculated by days from surgery to discharge: a number

D. Pre-operative Risk Factors
Weight: ____(kg)
Height: (cm)
Smoker:no =0 ves=1
Current smoker: no=0 ves=1
Family history of coronary artery disease: no =0 ves=1
Diabetes: no =0 ves=1
Hypercholesterolemia: no =0 yes=1
Renal Failure: no=0 yes=1
. Dialysis: no=0 yes=1
10. Hypertension: no =0 ves=1
11. Cerebrovascular Accident:
no =0 yes, recent (<=2 weeks) =2 yes, remote (>2 weeks) = 3
12. Infectious Endocarditis: no =0 yes=1
13. Chronic Lung Disease: no =0 mild =2 moderate =3 severe =4
14. Immunosuppressive treatment: no =0 yes=1
15. Peripheral Vascular Disease: no =0 yes=1
16. Cerebrovascular disease: no =0 yes=1

090 N AWk W
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E. Previous Interventions

1. Previous Cardiovascular Interventions: no =0 yes=1
2. Number of prior cardiac operations requiring bypass: a number
3. Number of prior cardiac operations without bypass: a number
4. Previous cardiovascular surgery

-coronary artery bypass: no =0 ves=1
5. Previous cardiovascular surgery

- valve: no =0 yes=2
6. Previous cardiovascular surgery
- previous cardiac other: no =0 yes =1
7. Prior PTCA including balloon, cath, +/or Stent: no =0 ves =1
8. Thrombolysis: no=0 yes=1
9. Previous balloon valvuloplasty: no =0 yes=1

F. Pre-Operative Cardiac Status
1. Myocardial infarction:

- O=no

- 1= ves

— 2 yes <=6 hours

— 3 yes >6<24 hours

— 4 yes>24hours
Congestive heart failure: no =0 yes=1
Angmna: no=0 yes=1
Cardiogenic shock: no =0 yes=1
Resuscitation: no=0 yes=1
. Arrythmia: no =0 Sust VI/VF =2 Heart Block =3 Afib/Flutter = 4

O w1

G. Pre-Operative Medications

Digitalis: no=0 yes=1
Diuretics: no=0 ves=1

Beta blocker: no =0 ves=1
Inotropic agents: no =0 yes=1
Nitrates -IV: no=0 ves=1
Steroids: no=0 yes=1
Anticoagulants: no=0 yes=1
Aspirin: no =0 yes=1

PNV RPN

H. Pre-Operative Hemodynamics and Cath
1. Number of diseased coronary vessels: a number

I. Operative
1. Surgeon: DST=1 DRC=2 DBW=3 DC=4
2. Status of procedure:
— elective=1 urgent =2 emergent =3 salvage =4
3. Coronary Artery Bypass: no=0 yes=1
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J. Coronary Surgery
I. Unplanned CABG: no=0 yes=1

K. Valve Surgery: no =0 yes=1

L. Post-Operative
1. Blood productsused: no =0 yes=1
2. Number of minutes intubated: a whole number

M. Complications (in hespital): no=0 yes=1
operative
1. reop for bleeding: no =0 ves=1
. reop for valvular dysfunction: no=0 yes=1
reop for graph occlusion: no=0 yes=1
reop for other cardiac problem: no =0 yes=1
reop for other non-cardiac problem: no =0 yes=1
perioperative MI: no =0 ves=1

)

O

infection
7. infection —sternum: no =0 yes=1
8. infection - thoracotomy: no =0 yes=1
9. infection—leg: no=0 ves=1
10. infection — septicemia: no =0 ves=1
11. infection — Urinary Tract Infection: no =0 yes =1

neurologic
12. stroke: no=0 yes=1
13. transient neurologic event: no =0 yes=1
14. continuous coma >=24 hours: no =0 ves=1

pulmonary
15. prolonged ventilation: no =0 yes=1
16. pulmonary embolism: no =0 yes=1
17. pneumonia: no =0 yes=1

renal
18. renal failure: no=0 ves=1

vascular
19. vascular-aortic dissection: no =0 yes=1
20. iliac/femoral dissection: no =0 yes =1
21. acute imb ischemia: no =0 yes=1

other

22. heart block: no=0 yes=1
23. cardiac arrest: no =0 yes=1
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24. anticoagulant complication: no =0 yves=1
25. tamponade: no=0 yes=1

26. gastro-intestinal complication: no =0 yes=1
27. multi-system failure: no =0 yes=1

28. atrial fibrillation: no =0 yes=1

N. Mortality
1. Discharge status: alive =0 dead =1
2. Status at 30 days after surgery: alive =0 dead =1
3. Location of death:
— operating room =1 hospital =2 home =3 other =4
4. Primary caunse of death:

— cardiac =1 neuro =2 renal =3 vascular =4 infection=5 pul-
monary =6 valvular =7 other=8

O. Readmission into the hospital
1. readmit <=30 days from date of procedure: no =0 yes=1
2. reason for readmit:
— Anticoagulant complication = 1
— Arrythmias =2
— CHF=3
— Incisional complication = 4
— Ml/recurrent angina = 5
— Pericardial effusion/tamponade = 6
— Pneumonia or respiratory complication = 7
— Valve dysfunction =8
— Other=9

P. Readmit to CVICU: no=0 yes=1
Q. Hours on supplemental oxygen: a number

R. Patient satisfaction: reported as a monthly mean, a number

Economic Outcomes

S. Health care system actual total cost per DRG

1. Insurance provider:

— Blue Cross Selections = 1

— Medicaid =2

— Medicare =3

— Private/Corporate = 4

— Uninsured =5
2. Total cost: a number in dollars and cents
3. DRG code: a number
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APPENDIX J

CORRELATION MATRIX FOR COST
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