
FACTORS RELATED TO THE HOSPITAL READMISSION OF RURAL PATIENTS 

TRANSFERRED TO URBAN CENTERS FOR ACUTE CARDIAC 

INTERVENTIONS 

by 

Sharon Sweeney Fee 

A Thesis Submitted to the Faculty of the 

COLLEGE OF NURSING 

In partial Fulfillment of the Requirements 
For the Degree of 

MASTER OF SCIENCE 
WITH A MAJOR IN NURSING 

In the Graduate College 

THE UNIVERSITY OF ARIZONA 

2001 



2 

STATEMENT BY AUTHOR 

This thesis has been submitted in partial fulfillment of requirements for an 
advanced degree at the University of Arizona and is deposited in the University Library to 
be made available to borrower under rules of the Library. 

Brief quotations from this thesis are allowable without special permission, 
provided that accurate acknowledgment of source is made. Requests for permission for 
extended quotation from or reproduction of this manuscript in whole or in part may be 
granted by the head of the major department or the Dean of the Graduate College when in 
his or her judgement the proposed use of the material is in the interests of scholarship. In 
all other instances, however, permission must be obtained from the author. 

APPROVAL BY THESIS DIRECTOR 

This thesis has been approved on the date shown below: 

erri Lamb, PhD, RN, FAAN 
Associate Dean of Nursing 

I 
Date 



3 

TABLE OF CONTENTS 

I. Introduction .... Theoretical Framework and Literature Review .............................. 7 
Background .................... .............................................................................. 7 
Problem Review ........................................................................................ 10 
Statement of Purpose ............................................................................ ..... 11 
Research Questions .................................. .................................................. 12 
Significance ..................................................................................... ........... 12 
Summary .................................................................................................... 12 

II. Theoretical Framework and Literature Review ..................................................... 14 
Technology .................................................................................................. ? 
Structure ..................................................................................................... 17 
Goal. ........................................................................................................... 23 
Summary ........................ ............................................................................ 23 

III. Methods .................................................................................. .... .. ....................... 27 
Design ........................................................................................................ 27 
Sample & Setting ............................................................................. .......... 28 
Human Subjects ......................................................................................... 29 
Data Management ...................... ................................................................ 29 
Data Collection ........................................................................... ... ............ 31 
Analysis ..................................................................................................... 31 
Summary .............................................. ...... ................................................ 32 

IV. Results ............................................................................................. ................... .. . 33 
Description of Sample ............................................................................... 33 
Research Question 1 .................................................................................. 33 
Research Question 2 .................................................................................. 3 7 
Summary ................................................................................................... 42 

V. Discussion ofResults ............................................................................................ 43 
Relationship of Research Findings to Conceptual Framework. ............... .43 
Materials Technology ............................................................................... 44 
Knowledge Technology ............................................................................ 45 
Limitations ................................................................................................ 4 7 
Implications for Nursing .......................................................................... .48 
Recommendations for Further Research .................................................. .49 
Conclusion ................................................................................................. 50 

APPENDIX A: Human Subjects Approval.. ................................................................. 52 
APPENDIX B: Variables and Methodology for Readmission Data Collection ...... ....... 55 
REFERENCES ............................................................................. .. ................................ 58 



4 

LIST OF FIGURES 

FIGURE 1: Verran's System Framework. .. An Evolving Framework for Research .... IS 



5 

LIST OF TABLES 
Table 

1 : System Framework for Readmission of Transferred Rural Patients ............................. 16 

2: Demographic Characteristics of the Sample ............................................................. ..... 34 

3: Characteristics of Rural Hospitalization and Transfer .......................................... ......... 35 

4: Characteristics of Urban Hospitalization ............................................ ........................... 36 

5: Characteristics of Hospital Readmission .. ..................................................................... 3 7 

6: Demographic Characteristics of Readmitted and Non-readmitted ... .. ...... ..................... 38 

7: Rural Hospitalization and Transfer Characteristics for Two Groups ............................ 39 

8: Characteristics of Urban Hospitalization for Two Groups ........................................... .40 

9: Significance ofNominal Variables ................. .................. ............................................ .41 

10: Significance oflnterval Variables ...................................................... ................ ......... .42 



6 

ABSTRACT 

This study utilized a systems framework to measure variables related to the non

elective readmission of rural patients transferred to urban centers for acute cardiac 

intervention. Materials technology variables included rurality, age, gender and marital 

status. Knowledge technology in the rural hospitalization included admission diagnosis, 

number of comorbidities, length of stay and method of transfer. Urban knowledge 

technology consisted of medical intervention, length of stay and discharge diagnosis. 

Clinical readmission was analyzed using the number of days between urban discharge and 

rural readmission and the readmission diagnosis. All subjects were followed for one year 

post urban discharge for non-elective readmission to the rural hospital. Descriptive 

statistics were used to understand what factors were related to the hospital readmission. 

Significant variables for the readmitted group included rurality, method of transfer, 

medical intervention and discharge diagnosis. 
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CHAPTER I 

Most rural patients have community based clinics as their primary point of care. 

These clinics perform the basic health maintenance functions for patients in a setting that 

is typically close to their home geographically and is typically staffed with individuals 

who are part of the same community as the patient. When rural patients require more 

complex medical interventions usually they will travel to a rural hospital that may also be 

fairly close geographically. As the need for medical interventions increase in complexity, 

rural patients will frequently be transferred farther from home to receive treatment at a 

large urban center. Rural patients will then return to their rural care system upon 

discharge from the urban hospital. Coordination of care for rural patients across these 

geographic and service lines results in challenges for both the health care system and the 

patient. 

Background 

Rural patients have a variety of different health care needs and unique dilemmas 

in obtaining their needed care. The National Agricultural Library describes some of the 

barriers in rural health care: 

1. Most rural hospitals have fewer than 100 beds. 

2. Only 10% of U.S. doctors practice in rural areas where 20% of the population 

lives. 

3. 54% of rural residents have private insurance, compared to 63% in urban areas. 

4. 47% of rural residents have chronic conditions compared to 39% in urban area. 



5. Heart disease is 33% more common in small towns (Moskowitz, 1999). 

While there are barriers in rural health care, there are also benefits unique to the rural 

expenence: 

"Overlapping relationships are common in small towns: the doctor's kids go to 

school with the patients' kids; the patient is the nephew of the nurse; the office 

manager and the patient attend religious services together; the patients all talk to 

one another. Especially in frontier communities, health care providers routinely 

interact with patients in nonmedical as well as medical roles" . 

(Roberts, Battaglia, Smither and Epstien, 1999, p. 29) 
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Rurality has been defined by the insurance industry as any county that does not have a 

city with a population over 50,000 (Eng, 2001). Weinert and Boik (1995) argue that for 

research purposes "more finely delineated degrees of rurality" are needed to define the 

relationship between rurality and health variables. It is important to develop a strategy to 

assess the degree of rurality when measuring outcomes for rural patients. 

The Department of Veteran's Affairs has approximately 1 million discharges a 

year. The VA system has a greater number of hospitals than any other health care system 

in the country (Wray, Peterson, Souchek, Ashton and Hollingsworth, 1997). In a study of 

over 6000 veterans utilizing services in VA mobile rural clinics, researcher found the 

veterans to be over 60, male and in fair or poor health. In addition, this study 

demonstrated that the patients from rural areas in the VA system are predominantly male, 

older and sicker that the general population (Wray, Weiss, Christian, et al., 1999). 
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In the spring of 2001, the Institute of Medicine (I OM) released a new report titled 

Crossing the Quality Chasm. The report states that our nation's health care system needs 

to be safe, effective, patient-centered, timely, efficient and equitable. For rural patients, 

these system goals present a number of challenges and opportunities. People living in 

rural areas must rely on a coordination of health care systems. Rural patients frequently 

travel between a number of care settings in a variety of locations in order to meet their 

medical needs. With recent mergers in the health care system, many rural patients receive 

care from an integrated network of care. Integrated networks in health care typically have 

some form of shared administration and funding for a variety of care delivery facilities. 

Integrated networks may include outpatient clinics, rural and urban hospitals, home health 

and case management. 

Coordination of "safe, effective, patient-centered, timely, efficient and equitable" 

care can be difficult when rural patients are readmitted to the rural hospital after receiving 

treatment at urban facilities. The stresses related to the need for acute treatment and travel 

away from familiar surroundings may affect the patients' abilities to recall the treatment 

they received and their discharge information; however, little is currently known about 

the readmission of a rural patient to a facility that is not where the acute treatment 

occurred. Current readmission research has focused on patients readmitted to the same 

hospital where the acute services were received. Rural research has frequently focused on 

access to care. More information is needed to understand the issues related to 

readmission of rural patients after they receive services at an urban facility. Studying rural 



hospital readmission rates provides one way to help us understand how to ensure rural 

patients receive the care the 10M envisions. 
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Outcome measures are one way to monitor the effectiveness of care delivery and 

monitor both the financial and clinical aspects of care in a system. Readmission rates are 

one of the outcome measures used to assess quality of care (Hughes, Johnson, Nemeth 

2000). Researchers need to use caution when attempting to analyze readmission rates. 

There are varied opinions in the literature regarding the validity of using readmission 

rates to determine quality of care. While many studies discuss the value of readmission 

rates as an outcome measure, Benbassat and Taragin' s (2000) meta-analysis of 

readmission studies showed no relationship between readmission rates and quality of 

care. Even with the divergence of opinions, researchers do agree that readmission rates 

can be a tool for assessing quality when appropriate steps are taken to ensure data quality 

and the identification of out of range variables. A variety of studies have established 

methodologies for accurately measuring readmission rates and the literature discusses 

many ways to develop accurate variable definitions for data collection systems (Franklin, 

Moetscher, Murphy, Logoe, 1999). 

Problem Review 

Rural patients are transferred from rural hospitals to urban centers for acute 

interventions on a daily basis. Anecdotally, one need only observe the number of 

helicopters and out of town ambulances that arrive at any large urban cardiology or 

neurology center to see the number of patients who arrive from out of town. This study 
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will identify the factors related to hospital readmission of rural patients transported to 

urban centers for acute cardiac interventions. Indicators will be identified that affect the 

readmission rates of rural patients. Most current studies have focused on the rural 

patient's access to care and utilization of services in comparison to their urban 

counterparts. This study will look specifically at the rural patient who received cardiology 

services at an urban center and will look for specific predictors of readmission to the rural 

hospital. 

Statement of Purpose 

The purpose of this study is to look at a specific population of rural patients who 

have been transferred to urban centers within an integrated system for acute cardiac 

interventions. This descriptive study will identify patients who have been assessed to 

require surgical cardiac interventions by a rural hospital and are then transferred to an 

urban cardiology center located over 100 miles away from the rural hospital. Factors 

related to patient demographics, rural treatment and length of stay at the rural hospital, 

type of transport to the urban center, urban cardiology treatment, and the urban length of 

stay will be described for all patients who are transferred over a 9 month period. The 

readmitted group will then be compared to those cardiac patients who are not readmitted 

within a 12 month period. This study attempts to identify factors related to readmission. 

This study is the first step in understanding the dynamics of the experience for the rural 

patients receiving care in a large, integrated health care system. 



Research Questions 

1. What are the characteristics of rural patients transferred to urban centers for 

acute cardiac interventions? 

2. Are there differences between the patients who are readmitted to NAVAHCS 

for non elective treatment within 12 months of discharge from SA V AHSCS and those 

who are not? 

Significance 

Nurse researchers have frequently studied the effect of nursing care on hospital 
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readmission rates. Factors related to hospital readmission must be understood for a 

population prior to developing interventions. The need to develop interventions 

specifically for the rural population is clear. Nursing is aware that the needs of the rural 

patient are unique and there are inherent difficulties in addressing the nursing needs of a 

rural community (Magilvy, Congdon, Martinex, 1994). Scott (2000) discusses the 

importance of understanding the rural community and the opportunity for nursing to 

demonstrate leadership in developing strategies for improving care delivery and health 

outcomes for that population. 

Summary 

Rural patients often must travel to a variety of locations to receive adequate health 

care. Integrated systems offer new problems and new opportunities for patients and the 

providers of care for those patients. An improved understanding of factors that affect 

patient outcomes will allow nurses to design best practice models using the technology 
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available in integrated systems for their patients and their practice. This will allow the 

system to move in the direction the 10M recommends in their report. The first step in 

developing any practice model is to identify the factors involved. It is important for 

nursing to look at rural patients and assess the needs of that group in order to develop 

appropriate and effective plans of care for the rural population in their system. The 

importance of the responsibilities for nursing science in this population is clearly 

supported in the literature: "Rural nurse leaders and nurse researchers committed to rural 

health care issues must partner to analyze issues related to the management of rural 

persons with .. .illness systematically" (Scott, 2000, p 21 ). While an important variable in 

any health care delivery system, this study is focused on identifying factors related to 

patients and not the specifics of nursing management. 

This chapter discussed the importance of developing definitions for the 

operationalization of variables in order to accurately collect data on hospital readmission 

rates. The lack of information related to rural readmission rates demonstrates a need for 

collecting that data. Nursing has demonstrated a clear ability to impact patient 

readmission rates with a variety of interventions. This study will identify factors related to 

hospital readmission for rural patients that have received care at urban facilities. 



Chapter II 

Theoretical Framework and Literature Review 

Framework 
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The framework for this study is Verran's (1997) system framework. Verran's 

system framework is derived from the work of Perrow and defines the interrelationships 

between structure, process and outcomes (see Figure 1). Verran's model defines process 

as the technology which includes the materials and knowledge technology in the system. 

The materials technology can be described as the nature of the client while the knowledge 

technology consists of the clinicians' knowledge and the clinical tools used. Structure is 

defined as the internal and external context of the health care system. The internal and 

external context can be explained as the relationship between nursing and ancillary staff 

or the hospital and the integrated system. The goal in Verran's framework is described as 

the either the clinical or system outcome and can be measured at the individual, group or 

organizational level. 

The framework for this study was developed for an integrated medical system that 

includes both rural and urban facilities (see Table 1). Variables for the study were 

organized within the framework to allow for an understanding of the factors related to the 

outcome of readmission. The use of this systems framework will allow for the clear 

identification of the characteristics of the rural patients who are transferred for acute care. 

This framework will also allow for the differences in the readmission outcome to be 

clearly recognized due to the systematic organization of the variables. 
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Table 1: System Framework for Readmission of Transferred Rural Patients 
CONSTRUCT CONCEPT VARIABLE 

Technology Materials 

Knowledge 

Goal Clinical 

Patient Rurality 
Age 
Gender 
Marital Status 

Method of Transfer 
Admission Diagnosis 
Comorbidities 
Length of Stay, Rural and Urban 
Medical Intervention 
Discharge Diagnosis 

Hospital Readmission 
Incidence 
Timing 
Diagnosis 
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In this study, materials technology is defined as the patients who are assessed by a 

rural hospital to need acute cardiac interventions and then transferred to an urban center. 

Individual patient demographics and a measure of patient rurality for each patient will be 

included. Knowledge technology will include the method of transfer; the admission, 

discharge and readmit diagnoses; number of secondary diagnoses; the specific cardiology 

medical treatments and the length of service for each patient at both the rural and urban 

hospital. Characteristics of nursing interventions could also be part of the knowledge 

technology; however, this study will not identify the specific nursing interventions for this 

patient group. 

Internal and external structure variables will be held constant for all the patients in 

this study. Because all the patients in this study are cared for within the same integrated 
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system. The outcomes to be measured for this study are defined as the first readmission for 

non elective procedures or lack of readmission of the transferred cardiac patients to the 

rural hospital within 12 months post discharge from the acute urban treatment. 

Technology 

In Verran's model, technology includes both materials and knowledge. The 

materials technology for this study is the rural, cardiac patient. One definition of rurality in 

the literature is "either nonmetropolitan counties or places of 2,500 or fewer residents" 

(Wray, Weiss, Christian, et al.1999, p 338). The insurance industry uses the definition of 

no population center greater than 50,000 in the county (Eng) and there remains the 

argument that a more specific measure is needed distinguish the difference between rural 

New Jersey and rural Montana (Weinert, Boik, 1995). Rural patients have been 

demonstrated to have a higher frequency of reporting poor health and less access to care 

than their urban counterparts (Ricketts, 2000). While reporting problems with health and 

access to care there is also evidence of the rural cultural belief in the importance of self

reliance and practicality (Magilvy, Congdon and Martinez,1994). This description of rural 

patients underscores the importance of studying the problems and developing interventions 

specifically for this population. 

Currently, the majority of research in rural populations focuses on comparisons 

with their urban counterparts. Studies have shown differences between rural and urban 

patients in the use of discharge medications (Dellasega, Orwig, Attem and Lenz, 1999), the 

use of emergency departments (Lishner, Rosenblatt, Baldwin and Hart, 2000), and the 
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utilization of heath care services (Nemet and Baily, 2000). This study will be concerned 

with the rural patient who receives care at an urban facility. Current literature has not 

studied this rural/urban interface group. One study of distance and health care utilization 

found that "the variation in utililization rates seems more closely linked to a broader web 

of spatial relations - the activities of daily life -than any one marker (distance)." (Nemet 

and Bailey, 2000, p 1205). For that reason, this study will include the distance from the 

rural facility for each patient as one of the materials technology variables. 

The other factor in materials technology is the demographics of the patient 

population. Studies have found an number of demographic risks for readmission. One 

meta-analysis found age, male sex and single marital status all were included as the 

identified risk factors in a number of the studies (Benbassat and Teragin,2000). Thus, the 

variables for patient demographics in this study will include age, gender and marital status 

for each transferred patient. Studies have also used the variables of employment, financial 

status and general health status (Hughes, Johnson and Nemeth, 2000). This study will be 

utilizing records that do not have information on those variables readily available so they 

will not be included in the materials technology. 

Knowledge technology includes method of transfer, admission, discharge and 

readmission diagnoses; number of secondary diagnoses; cardiac treatment and length of 

stay. Transfer method is defined as either a transfer method from within the VA system 

with familiar personnel or from an entity that is not part of the integrated system. The 

relationship between knowledge of client and the need for analysis of intervention 
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strategies has been studied. It has been demonstrated that the better the deliverer of care 

knows the patient, the easier it is to select interventions for that patient (V erran, 1987). 

Most studies of patient transfers focus on either the timeliness and feasability of 

transferring cardiac patients (Straumann, Y oon, Meagelie, et al.1999) or the safety of the 

transfer itself (Foley and Bunk, 1998). Patients in this study are transferred one of two 

way, either by the rural hospital with hospital staff attending or by private ambulance with 

non-familiar staff attending. This study will not deal with the timeliness or safety the 

transfer but will instead examine if knowledge of client for those patients transferred with 

familiar staff in attendance can affect the readmission goal. 

Two other variables in the knowledge technology portion of the framework are the 

admission, discharge and readmit diagnoses. In this study only patients with a cardiac 

admission diagnosis will be included. The cardiac diagnosis is the focus of this study 

because: "IHD (ischemic heart disease) remains the number one cause of death in the 

United States and one of the most frequent indications of care" (Every, Fihn, Sale, Keane 

and Ritchie, 2000, p 1-49). IHD includes acute myocardial infarction, unstable and stable 

angtna. 

Cardiac patients are an important cohort to study when looking at any health care 

delivery system. Treating cardiac patients incurs one of the highest costs in a health care 

system (Lahey, Campos, Jening, et al.,1998). It is well known that appropriate follow up 

and education after cardiac treatment is one proven way to improve patient outcomes and 

contains costs (Naylor, Brooken, Campbell, et al., 1999). Even with that knowledge, 
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researcher has shown that the cardiac diagnoses frequently leads all other diagnosis in the 

number of readmissions for a system (Wray, Peterson, Souchek, Ashton and 

Hollingsworth, 1997). 

While there is a great amount of information available about cardiac patients, it is 

agreed that there are still gaps in our knowledge about outcomes: "Cardiac surgical 

procedures ... are among the most intensively investigated of all patient treatments .... there 

is surprisingly little information regarding ... problems that precipitate hospital 

readmission" (D' Agostino, Jacobson, Clarkson, et al., 1999). Benbassat and Teragin's 

meta-analysis found cardiac diagnosis identified as a risk factor for readmission in six of 

the studies (2000). This study will identify both the admission, discharge and readmit 

diagnoses in order to describe the patients that are transferred and readmitted. It will also 

allow for the identification diagnostic patterns for the readmitted patients. 

In addition to the specific cardiac diagnosis, the number of secondary diagnoses, or 

comorbidities, will also be included. Many studies discuss the importance of identifying 

other diseases that may impact patient outcomes (Benbasset and Teragin, 2000). When 

comparing patient populations the literature agrees on the importance of using similar 

patient populations when comparing data (Hughes, Johnson and Nemeth, 2000). One study 

found five or more comorbidities as one of the five factors that were associated with 

unplanned readmission (Marcantonio, McKean, Goldfinger, et al., 1999). As the number 

of secondary diagnoses can have an impact on readmission rates, it is vitally important to 



include it as part of the materials technology for this study. This study will not identify 

specific diagnoses but will identify the number of comorbidities. 
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Another section of the knowledge technology portion of the framework is the 

length of stay. Length of stay (LOS) or inpatient days are frequently mandated by 

managed care and/or utilization management (UM) in the private sector. This sets limits 

on the ability to utilize LOS as a variable. Some studies develop methods to measure LOS 

by constructing a variable by measuring the difference between days requested and days 

approved by UM. However, in studies that use the constructed variables, 98% of the study 

population has no difference between the requested and approved lengths of stay (Lesser, 

1999). This study will include two separate LOS variables, one for the initial rural 

admission prior to transfer and the other for the acute cardiac intervention in the urban 

facility. Monitoring DRG's in important for many studies but there is no UM in the VA 

system, therefore DRG's are not. 

In studies of cardiac patients, the length of stay can vary widely. One study cites 

LOS from 3 to 49 days with a mean of 4 days (Deaton, Weintraub, Ramsay, et al., 1998), 

while another cites mean lengths of stay from 3 to 1 0 days depending on the procedure 

(Lessler, 1999). What the studies do agree on is the impact of length of stay on 

readmission. Lessler found that patient stay reductions could increase likelihood for 

readmission by 2.6 times. Conversely, in another study of patients who had received 

coronary bypass surgery, the group with a longer length of stay (greater than eight days) 

had significantly higher readmission rates (Deaton et al. , 1998) . As previously discussed, 



no data are available when the readmission occurs at a facility different from the one 

where the acute treatment is received. As this study is looking at two points of care, two 

lengths of service are required. 
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The last variable of the knowledge technology is the medical treatment the patient 

receives at the urban center. Treatments for acute coronary events can vary widely. 

Angioplasty (PTCA), can be either diagnostic with medical management or an 

intervention using balloons or stents to treat occlusions of the artery. Coronary artery 

bypass (CABO) and implanted pacemaker are also types of medical treatments the patients 

may receive. In addition, it is expected that some patients in this study will receive 

medical management and no surgical intervention. 

Studies have monitored levels of medical treatment and outcomes with 

thrombolytic therapy, angioplasty, CABO and discharge medications. The impact of type 

of treatment on readmission remains unclear, readmission rates discussed in these studies 

can vary widely. Braunwald (1993) compared effects of TP A and early angioplasty and 

found readmission rates from 7.8 to 14.1 %. A 1996 study comparing similar treatments 

found readmission rates between 10 and 50% (Every, Parsons, Hlatky, et al. , 1996). It 

would be difficult to clearly recognize the differences in the patients in this study without 

including the treatment variable for the purposes of classification. The varied readmission 

rates for different treatments in the literature demonstrates the need for continued research 

on this variable and its effect on patient outcomes. 
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Structure 

In 1988, Donabedian introduced his classic structure-process-outcomes model for 

the assessment of quality of care. Donabedian defined structure as: "the attributes of the 

settings in which care occurs." Donabedian's aspects of quality have become the accepted 

methodology for assessing outcomes in health care. In 1998, the President's Advisory 

Commission on Consumer Protection and Quality in the Health Care Industry supported 

the use ofDonabedian's structure, process, outcome framework for "classifying 

dimensions of quality." 

Following Donabedian's definition of structure as the setting in which care occurs, 

in this study the structure is held constant for all the patients to be studied. All the patients 

in this study will be receiving care within the same integrated system. This system 

manages both the rural and urban facilities where the care for each patient will occur. The 

rural facility is the Prescott hospital, NA V AHCS and the urban facility is the Tucson 

hospital, SAVAHCS. The characteristic of the structure for this study will be described at 

length in chapter three. 

Goal 

For the purpose of this study, goal is defined as clinical outcome as indexed by 

readmission rates. Wray, Peterson, Souchek, et al (1997) discuss the importance of 

measuring readmission rates because: "Spiraling health care costs and burgeoning medical 

technology have produced an urgent need for evaluation models that accurately measure 

cost effectiveness and clinical effectiveness" (p 769). Hughes, et al. (2000) discuss the 



24 

need for a clear classification method for readmission rates because they are frequently 

used to evaluate quality of care. They also discuss the need to use readmission as a quality 

standard because hospitals continue to create strategies to manage costs that create an 

environment that frequently discharges acutely ill patients. Another reason for considering 

the readmission outcome for cardiac patients is included the discussion of Intensive Care 

(ICU) readmission rates. The majority of cardiac patients are cared for in the ICU. In one 

study ofiCU readmission rates, Rosenberg and Watts (1999) discuss three reasons to 

focus on I CU rates: 

1. ICU's compose 7% of total hospital beds 

2. ICU's incur 20- 30% of hospital costs 

3. One percent of the total US gross national products accounted for by ICUs 

All health care systems must continue to work on increased financial efficiency and the 

readmitted cardiac patient in the ICU is one area where outcomes analysis is clearly 

needed. 

The limitations of using readmission as a quality indicator must also be recognized. 

Benbassat and Teragin (2000) discuss the possibility that readmission may not be 

preventable in some cases and may simply indicate a progression of the disease or a 

different diagnosis. Monitoring the primary and secondary diagnoses in the knowledge 

technology section of the framework will help avoid this limitation. 

The percentages for cardiac readmission rates vary widely. One study of patient 

who had received coronary bypass surgery found cardiac readmission rates as high as 50% 



(Maynard, Nathan and Weaver, 1997). Another study of cardiac patients who received 

emergent TP A treatment reported readmission rates of 3.8 to 24% (Sabourin and Funk, 

1999). Circulatory disorders were found to account for the largest proportion of 

readmissions in a study of all hospitals in seven urban centers (Lagoe, Noetscher and 

Murphy, 2000). 
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When measuring readmission rates for cardiac patients, there is another parameter 

that must be considered: the length of time between discharge from the urban hospital and 

readmission. Readmission within 3 0 days is significant due to the potential for lack of 

insurance payment for readmission for the same diagnosis within that time period. 

However, there are risks of missing important data if a study uses only the 30 day window: 

"In a consecutive, unselected series of patients, over half were hospitalized within 12 

months of developing AMI" (Maynard el al. , 1997, p 777). Other studies have collected 

data up to 48 months post initial discharge (Rosenburg and Watts, 2000). Again, no 

studies have to found a clear pattern between the time period chosen and the readmission 

rate for cardiac patients. While the time period is debatable, the literature agrees on the 

need for a clearly defined start and end date for any study of readmissions and using only 

the first readmission within the time period selected for patients in the study. This study 

will monitor a 12 month period for the first readmission of each patient. 

The importance of measuring the outcome of readmission rates for rural patients 

who are transferred for care is explained in a study by Lahey et al (1998) of patients who 

received cardiac surgery. They realized that readmission rates merely reflected patients 
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readmitted to the primary institution and may actually underestimate the true readmission 

rate for cardiac patients. By measuring readmission outcomes for rural patients, more will 

be known about those patients who are readmitted to a hospital other than the primary 

institution. The lack of clear information for this population can be clarified by studying 

integrated systems with multiple facilities. 

Summary 

The framework for this study will facilitate the identification of materials 

technology and knowledge technology variables related to the clinical outcome of 

readmission for a rural cardiac population. The variables of patient demographics, 

comorbidities, diagnoses, medical treatment, length of stay, and mode of transfer will be 

organized within a systems framework. Current research discusses the importance of 

establishing a system for operationalizing the variables for evaluating outcomes and a 

systems framework allows for identification of the factors related to readmission of the 

population to be studied. 



Chapter III 

Methods 
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The purpose of this descriptive research is to identify factors related to the hospital 

readmission of rural patients after transfer to urban facilities for acute cardiac 

interventions. Using a retrospective records review, this study analyzed available data to 

identify factors related to hospital readmission in an attempt to answer two questions: 

1. What are the characteristics of rural patients transferred to urban centers for 

acute cardiac interventions? 

2. Are there differences between those patients who are readmitted to NAVAHCS 

for non elective treatment within 12 months of discharge from SAVAHCS and those who 

are not? 

Design 

The design is a descriptive study of factors related to hospital readmissions. Data 

collection included the materials technology variables of patient distance from site of care 

and patient demographics. Knowledge variables included method of transfer; admission, 

discharge and secondary diagnoses; length of stay at both rural and urban hospitals and the 

cardiac treatment the patients receive. The clinical outcome of interest was the 

readmission of the study population within 12 months post discharge. 
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Sample & Setting 

The sample consisted of rural, veteran, cardiac patients who were transferred for 

acute cardiac interventions from a rural to an urban hospital. All patients were initially 

admitted to the Northern Arizona Veterans Affairs Health Care Center (NA V AHCS) and 

transferred to the Southern Arizona Veterans Affairs Health Care Center (SA V AHCS) for 

acute cardiac care. Variable data was collected for all veterans transferred from 

NAVAHCS to SAVAHCS for acute cardiac treatment between January 1 and September 

30, 2000 to permit data collection through twelve months following initial admission. A 

twelve month period from date of discharge from SA V AHCS for the initial treatment for 

each patient was used to identify those transferred patients who were readmitted to 

NA V AHCS. All patients transferred from the rural to urban facility for cardiology 

interventions were be included in the study. Patients transferred from NAVAHCS to other 

facilities or to SA V AHCS for interventions other than cardiology were not included. 

NAVAHCS is located in Prescott, Arizona and is in Yavapai County. Yavapai 

county is recognized as rural by the Federal Office of Rural Health Policy 

(ftp://ftp.hrsa.gov/ruralhealth/02ruralco.pd0 and is the largest county geographically 

in the United States . SA V AHCS is located in Tucson, Arizona which is over 200 miles 

from Prescott. NA V AHCS is the rural hospital that is the first point of service for the 

rural veteran. It is also the hospital where the readmission occurs. SAVAHCS is the urban 

center to which the rural patients are transferred for acute cardiac interventions. 
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Both hospitals in this study are part of the Veteran's Administration Health Care 

System in Arizona. This structure is part of the 18th Veterans Integrated Service Network 

(VISN) of the federal Department of Veterans Affairs. VISN # 18 includes all of Arizona, 

New Mexico and West Texas. This integrated health care system shares patient records 

on a Graphic User Interface (GUI) computer system. This GUI technology allows for 

monitoring patient variables and outcomes across the care delivery system. The 

management structure consists of on-site administration for each facility with a VISN 

wide executive management group. Funding of veterans services is part of the federal 

budget and is distributed by each VISN to the facilities within the system based on patient 

enrollment and services delivered. 

Human Subjects 

Permission from the NAVAHCS research and development chair was received 

for the records review. Human subjects procedures were submitted and approved by the 

University of Arizona Institutional Review Board (see Appendix A). All data was entered 

into a computer data base from the VA records. Patient information was coded using a 

numerical identifier that was not be linked to patient identification. All original records 

were kept within the VA system and any data used for this study is kept on disc and 

deleted using standard deletion methods within five years of completion. 

Data Management 

An SPSS data base was developed using the variables discussed in this 

framework. All variables were converted into numeric format to facilitate clear data 
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analysis of the (see Appendix B). The materials technology variable of distance utilized 

the patients' zip code and was identified as in Prescott, in Yavapai County or outside of 

the county using a numeric code. Patient demographics of age, gender and marital status 

used the actual age and coding for gender and marital status. 

The knowledge technology variable of method of transfer was identified as either 

private ambulance or NA V AHCS vehicle. Patient information from NA V AHCS 

included the admission diagnosis and length of service. Diagnoses were classified using 

numeric codes for acute myocardial infarction, unstable angina, angina and bradycardia. 

Other diagnosis codes were added as needed. Secondary diagnoses were identified by the 

number of comorbidities for each patient This information is an established portion of the 

patient record and is included in the computerized face sheet. Length of stay measured 

the number of inpatient days in one facility. 

Patient information to be collected from SA V AHCS included length of stay to be 

measured as previously discussed. Discharge diagnosis was coded following the same 

method used for the admission diagnosis. A numeric code was assigned to each of the 

following treatments: medical management, diagnostic angioplasty, angioplasty with 

balloon, angioplasty with stent, coronary pace maker and coronary artery bypass surgery. 

The clinical outcome measure of readmission was treated as a dichotomous 

variable for any non-elective readmission within the 12 month period post discharge from 

SA V AHCS. In the event of multiple readmissions for a patient, only the first readmission 
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was used. For readmitted patients, the period of days between discharge and readmission 

and the readmission diagnosis was also measured. 

Data Collection 

The procedure for data collection was to enter information from VA records 

directly into the database. There is currently a record of all transferred patients managed 

by the NAVAHCS travel coordinator. This record identifies the type of transfer, the 

admission diagnosis, the transfer destination and the admitting medical service. This 

facilitated the identification of patients to be included in the study. Initial transfer data 

was obtained from the existing record and patient records were then reviewed using the 

existing Graphic User Interface and W ebtop systems at the facility. Information from the 

travel and patient records were entered into the data base using simple numeric codes to 

separate each individuals record. No identifying patient information was entered in the 

database. 

Analysis 

Research question 1 is, "What are the characteristics of rural patients transferred 

to urban centers for acute cardiac interventions?" For this question data was analyzed on 

all the patients in the study to answer research question one using percentages and 

measures of central tendency and descriptive statistics to identify the characteristics of 

rural patients transferred to urban centers for acute cardiac interventions. Frequencies 

were used for categorical variables and measures of central tendency and variance were 

used for interval level variables. 
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Research question 2 is, "Are there differences between the patients who are 

readmitted to NAVAHCS for non elective treatment within 12 months of discharge from 

SAVAHCS and those who are not?" The second question was answered using 

independent t-tests for a normally distributed sample. In the event of a non-normal 

distribution, chi-square non-parametric measures or data transformation was be utilized. 

The two groups for the comparisons of means test were those readmitted and those who 

were not. Each interval variable was compared between groups. 

Summary 

A descriptive, retrospective chart review was used to collect data on a 

variety of patient variables organized in a systems framework. All records remained 

within the VA system and a data base was developed from those records. Standard 

statistical analysis between those patients who were readmitted within 12 months and 

those who were not was used to identify factors related to the readmitted patients and to 

. identify factors among the readmitted group. 



Chapter IV 

Results 

This descriptive study analyzed data obtained through a retrospective record 

review. There were two research questions: 1). What are the characteristics of rural 

patients transferred to urban centers for acute cardiac interventions? 2) Are there 

differences between the patients who are readmitted to NAVAHCS for non elective 

treatment within 12 months of discharge from SAVAHCS and those who are not? 

Description of Sample 

All patients who were transferred from NAVAHCS to SAVAHCS for acute 

cardiac interventions between January and October 2000 were included in the study 

(N=40). Patient records were reviewed for the period between time of initial cardiac 

admission and twelve months post admission. 

Research Question 1 

33 

The first research question was: What are the characteristics of rural patients 

transferred to urban centers for acute cardiac interventions? The demographic 

characteristics of the study sample are shown in Table 2. For the entire sample (N=40), 

the majority of patients (77 .5%) live within the same county as the rural hospital. Most of 

the patients are male (97.5%) and married (60%). Age was closely divided between 

patients who were under 65 (47.%) and those who were over 65 (52.5%). 
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Table 2: Demographic Characteristics of the Sample (N=40) 
Variable Freg,uenc~ Percent 
Rurality 

In Prescott 9 22.5 
In County 22 55.0 
Out of County 9 22.5 

Age 
>65 19 47.5 
65> 21 52.5 

Gender 
Male 39 97.5 
Female 1 2.5 

Marital Status 
Married 24 60.0 
Not married 16 40.0 

Table 3 describes the characteristics of the rural hospitalization. Patients were 

equally divided between those who were transferred by the VA and other methods. The 

most common admission diagnosis was acute myocardial infarction ( 42.5%) followed by 

unstable angina (35%)and coronary artery disease (10%). Five patients were admitted for 

less common diagnoses including angina, bradycardia and congestive heart failure. The 

greatest percentage of patients had zero to two comorbidities ( 42.5%) followed by three 
to 

five (35%) and six to eight (20%). Only one patient had 9 or more comorbidities. The 

majority of the patients were in the Prescott hospital for zero to three days (70%). The 

length of stay is zero for those patients who were admitted and transferred on the same 

day. The remaining length of stay were divided between four to seven days (20%) and 

eight days or more (1 0% ). 
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Table 3: Characteristics of Rural Hospitalization and Transfer (N =40) 

Variable Frequency Percent 
Transfer method 

VA 20 50.0 
Non VA 20 50.0 

Prescott admit diagnosis 
AMI 17 42.5 
Unstable Angina 14 35.0 
Angina 1 2.5 
Bradycardia 3 7.5 
CHF 1 2.5 
CAD 4 10.0 

Number of comorbidities 
0-2 17 42.5 
3-5 14 35.0 
6-8 8 20.0 
9 or more 1 2.5 

Prescott length of stay 
1- 3 days 29 70.0 
4 -7days 8 20.0 
8 days or more 4 10.0 

The characteristics of the urban hospitalization are described in Table 4. The 

most common medical intervention for the study sample was diagnostic angioplasty 

(30%), followed by medical management (22.5%). The same number of patients received 

angioplasty with stent (15%) as received coronary artery bypass grafts (15%). Three 

patients received either a pacemaker or angioplasty with balloon while two of the 

interventions are unknown. The most common discharge diagnoses for the urban 

hospitalization were acute myocardial infarction (27.5%), coronary artery disease (27.5) 

and unstable angina (22.5o/o). The remaining cardiac discharge diagnoses were 

bradycardia (5%) and congestive heart failure (5%). Four patients were discharged with 

non-cardiac diagnoses and one discharge diagnosis was unknown. The Tucson length of 
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stay was eight days or more for one quarter of the sample (25% ). The remainder were 

divided between zero to three days (37.5%) and four to seven days (37.5%). The length 

of stay in Tucson included the number zero because some patients were discharged on the 

same day they were admitted to the urban hospital. 

Table 4: Characteristics of Urban Hospitalization (N=40) 

Variable Freg,uenc):: Percent 

Tucson cardiac intervention 
Unknown 2 5.0 
Med management 9 22.5 
Angio. only 12 30.0 
Angio/balloon 2 5.0 
Angio/stent 6 15.0 

Pacemaker 1 2.5 

CABG 6 15.0 
Tucson discharge diagnosis 

Unknown 1 2.5 
AMI 11 27.5 
Unstable angina 9 22.5 

Bradycardia 2 5.0 
CHF 2 5.0 
CAD 11 27.5 
Pneumonia 1 2.5 
Deceased 1 2.5 
CP non cardiac 1 2.5 
Dementia 1 2.5 

Tucson length of stay 
0-3 days 15 37.5 
4-7 days 15 37.5 
8 days or more 10 25.0 

Hospital readmission characteristics are shown in Table 5. Of the forty subjects in 

the sample study, nineteen (47.5%) were readmitted within twelve months of discharge 
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from the urban hospital. The most common readmission diagnostic category was cardiac 

(68.5%) followed by respiratory (15.8%) and other (15.8%). The majority of the 

readmissions occurred within thirty days (52.6%) followed by over 200 days (26.5%) 

with the remaining sample evenly divided between 31-100 days (10.5%) and 101-200 

days (10.6%). 

Table 5: Characteristics of Hospital Readmission 

Variable 
Readmission within 12 months (N=40) 

yes 
no 

Readmission Diagnosis (n= 19) 
Cardiac 
Respiratory 
Other 

Frequency 

19 
21 

13 
3 
3 

Days between discharge home and readmission 
1-30 10 
31-100 2 
101-200 2 
200-365 5 

Research Question 2 

Percent 

47.5 
52.5 

68.4 
15.8 
15.8 

52.6 
10.6 
10.6 
26.2 

Research question two was: Are there differences between the patients who are 

readmitted to NAVAHCS non elective treatment within 12 months of discharge from 

SAVAHCS and those who are not? Chi square tests were used to compare nominal 

variables. Independent t tests were used to compare interval level variables. 

The demographic characteristics of the two groups are shown in Table 6. 

Eighteen of the readmitted group (94. 7%) live in the same county as the rural hospital 
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while thirteen of the non-readmitted group (61.9%) live in the same area. The majority of 

the readmitted patients are under 65 (57.9%) while most of the non-readmitted patients 

are over 65 (72.9%). The lone female subject was in the readmitted group and a majority 

of both groups were married (63.2% and 57.1 %). 

Table 6: Demographic Characteristics of readmitted and non-readmitted groups 

Variable Readmitted (n=l9) Non-readmitted (n=21) 

Rurality 
In Prescott 
In County 
Out of County 

Age 
<65 
65> 

Gender 
Male 
Female 

Marital Status 
Married 
Not married 

Frequency Percent Frequency Percent 

5 26.3 
13 68.4 

1 5.3 

11 57.9 
8 42.1 

18 97.7 
1 5.2 

12 63.2 
7 36.8 

4 
9 
8 

8 
13 

21 
0 

12 
9 

19.0 
42.9 
38.1 

38.1 
72.9 

100 

57.1 
42.9 

The characteristics of the rural hospitalization and the transfer are displayed in 

Table 7. The majority of readmitted patients were transferred with non VA methods 

(73.7%) while the majority of non-readmitted patients were transferred through by the 

VA (71.4%). The most common diagnosis for the readmitted group was Acute MI 

(52.6%) followed by unstable angina (36.8%) and coronary artery disease (10%). 

Diagnoses for the non readmitted-group also included acute MI (33.3%), unstable angina 

(33.3%) and coronary artery disease (9.5). The five other diagnosis of bradycardia, angina 

and congestive heart failure were all . in the non-readmitted group. The majority of 
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patients who were readmitted had more than two comorbidities. The majority of patients 

who were not readmitted had zero to two comorbidities. A higher percentage of 

readmitted patients had six to eight comorbidities than non-readmitted patients. For both 

groups, the majority of subjects had a length of stay in Prescott between zero and three 

days (73.7% & 66.7%). The remainder of the readmitted group stayed four to seven days 

(10.5%) or more than eight days (15.8%). The remainder of the non-readmitted group 

stayed four to seven days (28.5%) or more than eight days (4.8%). 

Table 7: Rural Hospitalization and Transfer Characteristics 
Variable Readmitted (n= 19) Non-Readmitted (n-21) 

Frequency Percent Frequency Percent 

Transfer method 
VA 5 26.3 15 71.4 

Non VA 14 73.7 6 28.6 

Prescott admit diagnosis 
AMI 10 52.6 7 33.3 
Unstable Angina 7 36.8 7 33.3 
Angina 0 0 1 4.8 
Bradycardia 0 0 3 14.3 
CHF 0 0 1 4.8 
CAD 2 10.0 2 9.5 

Comorbidities 
0-2 6 31.6 11 52.4 
3- 5 8 32.1 6 28.6 
6-8 5 26.3 3 14.2 
9 or more 0 0 1 4.8 

Prescott length of stay 
0- 3 days 14 73.7 14 66.7 
4- 7 days 2 10.5 6 28.5 
8 days or more 3 15.8 1 4.8 

The characteristics of the urban hospitalization for both the readmitted and non-

readmitted subjects in the study are shown in Table 8. The majority of the readmitted 
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population received medical management or diagnostic angioplasty (68.4%) while the 

majority of the non-readmitted patients received medical management or coronary artery 

bypass grafts (61.9%). The remainder of the readmitted patients received angioplasty 

with balloon (5.3%), angioplasty with a stent (15.8%) or CABG (10.5%). Three of the 

non-readmitted patients received angioplasty with a stent (15.8%) with the remaining 

three 

patients each had diagnostic angioplasty (4.8%), angioplasty with balloon (4.8%) or 

pacemaker (4.8o/o). Most of the readmitted patients stayed in Tucson between four and 

seven days (47.4%) followed by zero to three days (36.8%) and eight days or more 

(15.8%). Most of the non-readmitted patients stayed between zero and three days (38.1 %) 

followed by eight days or more (33.3%) and four to seven days (28.6%). 

Table 8: Characteristics of Urban Hospitalization 

Variable Readmitted (n= 19) Non-readmitted (n=21) 
Freguency Percent Freguency Percent 

Tucson cardiac intervention 
Unknown 0 0 2 8.6 
Med management 2 10.5 7 33.3 
Angio only 11 57.9 1 4.8 
Angio/balloon 1 5.3 1 4.8 
Angio/stent 3 15.8 3 14.3 
Pacemaker 0 0 1 4.8 
CABG 2 10.5 6 28.6 

Tucson discharge diagnosis 
Unknown 0 0 1 8.6 
AMI 9 47.4 2 9.5 
Unstable angina 6 31.6 3 14.3 
Bradycardia 0 0 2 9.5 
CHF 1 5.3 1 4.8 
CAD 2 10.5 9 42.9 
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Pneumonia 0 0 1 4.8 
Deceased 0 0 1 4.8 
CP non cardiac 0 0 1 4.8 
Dementia 1 5.3 0 0 

Tucson length of stay 
0-3 days 7 36.8 8 38.1 
4-7 days 9 47.4 6 28.6 
8 days or more 3 15.8 7 33.3 

Table 9 shows the chi square, degrees of freedom and significance for the 

nominal data. The chi square analysis demonstrates that the variables of rurality, method 

of transfer, Tucson medical intervention and discharge diagnosis were statistically 

significant at p~.05. For the non-readmitted group, none of the variables were 

significant at p -:; .05 between the readmitted and non readmitted groups. 

Table 9: Significance for nominal variables 
Variable Chi df Asymp Sig. (2 tailed) 
Rurality 6.20 2 .05 
Gender 1. 73 1 .29 
Marital status .15 . 70 
Admission diagnosis 5.44 5 .37 
Transfer method 8.12 1 <.01 
Medical intervention 16.05 6 .01 
Discharge diagnosis 16.85 9 .05 

Table 10 displays the mean, standard deviation, t values and significance for the 

interval variables. The Levene test demonstrated resulted in equal variances for all four 

variables. The analysis found no significant difference between the means for the two 

groups. 
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Table 10: Significance of interval variables 

Variable N Mean Std. Deviation t p 

Age 
readmit 19 60.47 13.98 -1.50 .14 
no readmit 21 65.95 8.78 

Number of Comorbidities 
readmit 19 4.00 2.13 .48 .64 
no readmit 21 3.62 2.87 

Prescott length of stay 
readmit 19 3.26 3.49 .46 .65 
no readmit 21 2.86 1.93 

Tucson length of stay 
readmit 19 5.05 2.80 -1.12 .27 
no readmit 21 6.81 6.29 

Summary 

This descriptive sh1dy utilized a retrospective record review from a variety of 

sources to obtain data on a specific population of veteran's transferred from a rural to an 

urban hospital for acute, cardiac interventions. Forty patient records were found to meet 

the criteria and infont\ation on those patients was entered into an SPSS database. The 

records were viewed for a twelve month period to assess for the non-elective readmission 

of any of the transft~rred patients. Results showed that nineteen of the patients were 
i 

readmitted, with o·~er half of that number being readmitted within thirty days of discharge 
I 

from the urban fa .~ility. It was found that rurality, method of transfer, medical 

interventions anc~ discharge diagnosis were the significant variables in this study . 

j 
i 
I 
1 

' I 
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The results of this study describe the characteristics of rural patients transferred to 

an urban hospital for acute cardiac interventions. Characteristics of patients who were 

readmitted following the urban hospitalization were compared with characteristics of 

patients who were not readmitted. 

Relationship of Research Findings to Conceptual Framework 

Verran's system framework was used to organize the variables in a way that 

would allow for a better understanding of the variables that were related to the clinical 

goal of readmission. Materials technology included variables of rurality, gender, age, and 

marital status. Knowledge technology included variable of transfer method; admission 

discharge and readmission diagnosis; number of comorbidities; medical intervention and 

both the rural and urban length of stay. The variables related to the clinical goal of 

readmission were the number of days between discharge to home and the readmission 

and the readmission diagnosis. 

In looking at the clinical goal, almost half of the subject sample was readmitted 

after urban hospitalization. Readmission rates in the literature can vary from a low of 

7.8% (Brunwald, 1993) to as much as 50% (Every, et al., 1996). Current literature does 

not discuss readmissions that occur at a hospital which is different from the one where the 

cardiac treatment occurs. This has been discussed as a possible reason for the 

underestimation of readmission rates for cardiac patients (Lahey, et al., 1998). Over half 
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of the readmitted patients in this study were readmitted within thirty days. This finding is 

significant due to the fact that readmits in that time period may not be eligible for 

reimbursement. Over half of the readmitted patients were readmitted for another cardiac 

diagnosis. Most researchers have recognized that the cardiac diagnosis frequently leads 

all other diagnoses in the number of readmissions. This study results were not different 

from what has been found in previous research studies. 

Materials Technology 

The majority of patients in this study were over forty years of age, male, married 

and resided in the same county as the rural hospital. Some interesting patterns arose when 

looking at the differences between the readmitted and non-readmitted groups. The 

readmitted patients were younger and lived closer to the rural hospital than the non

readmitted group. The only female in the study was in the readmitted group and both 

groups were similar in the number who were married. Tests for significance found that 

the characteristics of rurality were a significantly different between the groups in this 

study. While the readmitted patients lived closer to the rural hospital, studies of distance 

from care for rural patients have not shown a relationship between distance and use of 

services (Nemet and Bailey, 2000). No significance was found for age or gender. 

However, there was a pattern of readmission in younger patients. Age, gender and marital 

status have been found to be significant in previous studies: they have found single, 

elderly females at a higher risk for readmission (Benbassat and Teragin, 2000). 
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Knowledge Technology 

For the knowledge technology variables, many patterns were found. For the study 

group and both the readmit and non-readmit group, the majority of the admission 

diagnoses were acute myocardial infarction and unstable angina. This study only looked 

at patients who had a cardiac diagnosis so this variable allows for the classification of the 

sample. Current literature agree on the importance of studying cardiac patients since they 

incur the highest costs for a system(Lahey, et al., 1998) and are the leading cause of 

death(Every, et al., 2000). The method of transfer was found to be evenly divided for the 

study group; however, the majority of the readmitted patients were transferred using non

V A methods. Literature has discussed the impact that knowledge of patient can have for 

the deliverer of care (V erran, 1997). Patients transferred by the VA spend three to four 

hours on the road with a registered nurse who is familiar to them and has knowledge of 

what the patient will experience in the urban hospital. Patients transferred by the non-VA 

method are transported by an ambulance company with a paramedic or registered nurse 

who may not be familiar with the patient or the treatment they will be receiving. Tests for 

significance did find that the transfer method (non VA) was a significant characteristic for 

readmitted patients. 

The number of comorbidities varied for both groups and was not found to be 

significant for either the readmitted or non readmitted population. One interesting note is 

that the outlier of more than nine comorbidities was in the non-readmitted group. Number 

of comorbidities have been found to be a risk factor in other studies of readmission but 
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were not significant in this study. Most of the subject's length of stay in the rural hospital 

in Prescott were three days or less. No significant difference was found in the length of 

stay between the groups. 

Most of the readmitted patients received either diagnostic treatment or medical 

management. Current literature looking at cardiac readmissions focuses on patients who 

receive cardiac surgery (Sabourin and Funk, 1999 and D' Angostino, et al. , 1999). The 

medical intervention variable was found to be significant in this study. Many studies 

have focused on the type of surgical interventions that are associated with readmission 

(Deaton, et.al. , 1998). Studies have not looked at the readmission of patients who receive 

only diagnostic or medical management interventions for an AMI or angina. 

The Tucson length of stay was not found to be significantly different between the 

groups, but there was a pattern in the higher number of non-readmitted patients who were 

in Tucson for eight days or more. The Tucson discharge diagnosis also contained a 

majority of acute MI and unstable angina for the study and for the readmitted patients. 

The discharge diagnosis was found to be significantly different between the groups. 

Current studies have demonstrated the impact on reimbursement that the same diagnosis 

for admission and readmission can have (Lessler, 1999). Studies have not addressed the 

discharge diagnosis as a risk factor for readmission of a specific population. 

Any high rate of readmission needs to be addressed due to the increased costs 

incurred for any system when caring for these patients. The results of this study raises 

more questions than it answers. The high readmission rate could demonstrate a poor 
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quality of care. However, in this study, the more rural, elderly (over 70), cardiac patients 

who received a CABG were not in the readmitted population. One could be led to 

believe that the NA V AHCS and SA V AHCS systems do a good job and managing the 

older, sicker veteran who lives a greater distance from the facility. Many studies have 

looked at how to manage this type of population. The readmitted group in this study does 

not fit the traditional model of the readmitted cardiac patient. When measuring the 

clinical outcome of readmission, it is clear that new strategies for developing 

interventions need to be developed. 

Limitations 

The major limitations of this study included the small sample size from one rural 

facility, the number of sources for data collection and the lack of data for some patients. 

This was a small study of only forty patient records. A study over a greater time period or 

a study of a larger group of rural patients would allow for better understanding of the 

factors related to their readmission. This study setting was one rural hospital, collecting 

data on a number of rural facilities would allow for the identification of characteristics 

related to all rural transfers. 

Another limitation was the need to access a variety of systems for the data 

collection. Current technologies allow for an increasing amount of information to be 

placed in a accessible record. Problems arise when more than one record exists within a 

system. The requirement to access more than one database limits the size of a study. 
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When all information can be found in one electronic record, there are many opportunities 

for easier data collection. 

The last and perhaps greatest limitation of this study was the lack of data on some 

patients. All health care providers must be cautious about ensuring accurate data entry. 

Two of the non-readmitted records were missing important data. Any study is limited 

when data is missing and the smaller the study, the greater the limitation. It is important 

for everyone in a system to ensure safe patient care through the accurate documentation of 

treatments given. As the ability to access data increases, the liability when information is 

missing or incorrect increases exponentially. 

Implications for Nursing 

The results of this study exposes a group of patients for whom current 

readmission literature does not apply. When looking at the patients readmitted in this 

study, they were younger, lived closer to a rural hospital, were transferred by non-familiar 

methods and received the least acute of available cardiac treatments. Most had a cardiac 

discharge diagnosis and were readmitted to the rural hospital within thirty days under 

another cardiac diagnosis. When reviewing risk factors for readmission, this population 

does not fit the current models. In order to target interventions for population, it is 

important for nurses to understand what the risk factors are for any group of patients. 

While this study leads one to believe a standard of care is met for the elderly, very rural, 

surgical patient it also suggests there is a need to develop new models for identifying risk 
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for the readmitted cardiac patients. As new risk models are developed, new interventions 

must follow to ensure that best practice methods are implemented for all cardiac patients. 

Recommendations for Further Research 

Much of the readmission literature focuses on risk factors and interventions for 

the elder patient with multiple health problems. Further research is needed to develop a 

better understanding of the readmitted group. The identified factors of rurality, method of 

transfer, medical intervention and discharge diagnosis need to be further studied for this 

population. A larger study of a greater number of rural patients within a variety of 

integrated systems would allow for a better understanding of risk factors related to all 

rural readmission. There are also many other risk factors that could be related to this 

population (Hughers, Johnson, Nemeth, 2000). Many areas of knowledge concerning the 

rural patient and their use of urban facilities for acute care needs increased understanding. 

It is the obligation of nurses and all health care providers delivering care to rural patients 

to develop methods to improve outcomes for those patients regardless of the number of 

facilities that are involved in their care. 

The literature demonstrates improvement in outcomes when nursing interventions 

such as case management, patient education, and home based follow-up care occur. 

Some nursing interventions that have been found to have an effect on readmission rates 

include discharge teaching, case management and home-based care. For example, 

Hughes, Weaver, Gobbie-Hurden, et al.(2000) published a study of high risk patients who 
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received team-managed home-based primary care for a group of VA patients. They found 

a 7. 9% reduction in readmission for the treatment group in the first 6 months. 

An article on post-discharge education demonstrates the need for follow up with 

patients after hospitalization. Forty percent of the patients in the study needed further 

information on such basic items as how and when to take prescribed medications (Lee, 

Wasson, Anderson, Stone and Gittings, 1998). Naylor, Brooten, Cambell, et al. (1991) 

also demonstrated the ability of nursing to affect outcomes in their study of 

comprehensive discharge planning and follow up. They were able to demonstrate a 

16.8% reduction in hospital readmission with their intervention. 

The majority of these studies looked at populations that are different from the 

readmitted group for this study. Opportunities exist for nursing to develop interventions 

for the rural patient who is transferred to urban centers. We need to assess if existing 

models that affect readmission rates with urban patients can work with rural patients. 

Nursing needs to find a way to improve outcomes for this population through the 

development of interventions that both the rural and urban nurse can use. 

Conclusion 

The Institute of Medicine's report challenges all health care professionals to 

develop safe, equitable, effective means of delivering care. This is an especially unique 

challenge for systems that care for rural patients. Consideration for those patients and the 

best practice methods that improve health outcomes for this group must be a focus for 

integrated systems. Current technology opens the doors to developing methods to care for 
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rural patients and monitor their health status across any distance. Collaboration of teams 

within systems must cross the line between the rural and urban practioners. Acute illness 

management must become a focus of outcomes research to ensure that best practice 

methods are developed for both the chronic and acutely ill. Many challenges meet the 

systems that care for rural patients. Many of the needs of rural patients have yet to be 

assessed. Finally, researchers must focus on understanding the needs of their rural 

patients in order to develop interventions specifically for the rural population and not 

simply copy the care their urban counterparts receive. 
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Human Subjects Commiucc 

25 June 2001 

Sharon Fee, RN, BSN 
Advisor: Gerri Lamb, Ph.D. 
College ofNursing 
PO BOX 21 0203 

THE UNMRSnY OF 

ARIZONA a 16ll E. Mabd Street 
P.O. Box 2't5137 
Tucson. AZ 85721-5137 
(520) 626-6721 

RE: FACTORS RELATED TO HOSPITAL READMISSION OF RURAL PATIENTS 
AFTER TRANSFER TO URBAN CENTERS FOR ACUTE CARDIAC 
INTERVENTIONS 

Dear Ms. Fee: 

We received documents concerning your above cited project. This project involves retrospective 
chart review in which data will be recorded without patient identifiers (authorization letter from the 
Northern Arizona VA Health Care System submitted for review). Therefore, regulations published 
by the U.S. Department of Health and H~an Services [ 45 CFR Part 46.101 (b)( 4)] exempt this type 
of research from review by our Institutional Review Board. · 

Thank you for infonning us of your work. If you have any questions concerning the above, please 
contact this office .. 

Sincerely, 

/ ' /) ... 
~~<--<-~· A,.;.( ..let-

Rebecca Diuu, R.N .• Ph.D. 
Director 
Human Subjects Protection Program 

RD/js 
cc: Departmental/College Review Committee 
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Department cf 
Veterans Affairs MemorandUm 

3-29-01 

Joseph Rln.donc 

Project approval 

Sharon Sweeney-Fee 

This memo is fullow-up to our di:Jcussion regarding IRB approval fur your masters _ 
·.·project. Since your study involveS a retrospective chart review and no prospective 

intervention in human subjeds., no specific review by our local IRB or research 
committee is needed. You are allowed to pl_'OCeed with your study when. desiicd. 

rd.ioator 

- ~ .-. ~ -
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Appendix B. 

Variables and methodology for readmission data collection 

Variable 

Distance of home 

Age 

Gender 

Marital Status 

Transfer method 

Diagnosis 

Comorbidities 

LOSI 

Intervention 

Data codes 

1 = in Prescott 
2= in county 
3= outside of county 

#of years 

1=male 
2=female 

1=married 
2= not married 

1=VA 
2=Non VA 

Source 

CPRS: Zip code 

CPRS; Pt. Info. 

CPRS: Pt. Info. 

CPRS: Face Sheet 

Transfer Records 

1 =AMI (Myocardial Infarction) 
2=unstable angina 

CPRS; 
Webtop and 
Transfer 3=angina 

4=bradycardia records 
5=CHF (Congestive Heart Failure) 
6=CAD (Coronary Artery Disease) 
?=Pneumonia/pulmonary complication 
8=Deceased 
9= Hip fracture 
1 O=Stemum non union 
11 =Chest Pain non cardiac 
12= Dementia 
13=Atrial Fibrilation 

# of secondary diagnosis 

Number of days 

1 =medical management 

CPRS; Problems list 

CPRS: Admission 
record 

Webtop: Cardiology 



LOS II 

Readmission 

Time interval 

2=diagnostic angioplasty 
3=angioplasty with balloon 
4=angioplasty with stent 
5=pacemaker 
6=CABG 

Number of days 

l=yes 
2=no 

# of days between 
Tucson discharge and 
Prescott admission 

Webtop: Tucson 
admission record 
CPRS: Admission 
record 

CPRS and Webtop; 
Admission records 
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