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ABSTRACT 

A descriptive longitudinal design evaluated the quality of life of 11 subjects 

supported by the portable Novacor L VAS and well enough to be discharged from the 

hospital to a self-care setting. Quality of life was defined by scores on a modified 

Sickness Impact Profile (SIP). The SIP assessed physical and social functioning. Scores 

were evaluated at "readiness for discharge" and at subsequent intervals. Cumulative 

adverse event scores were related to SIP scores.· Quality of life improved during the 60 

days after readiness for discharge. The improvement in quality of life was ·mostly due to 

lessened physical disability (p=0.005 at 30 days, p=0.017 at 60 days). Social interaction 

showed a tendency toward improvement but did not reach statistical significance. There 

was no significant correlation between the cumulative number of adverse events and SIP 

scores at any interval. Quality of life improved and was not related to the number of 

adverse events experienced by patients supported with the L VAS in this study. 
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CHAPTER I 

INTRODUCTION AND CONCEPTUAL FRAMEWORK 

Within the last decade significant advances have been made in the care of patients 

with severe cardiac dysfunction. Heart transplantation has evolved into a conventional 

therapeutic intervention since the development of the immunosuppressive drug, 

cyclosporine. The institution of cyclosporine in transplant immunotherapy allowed 

improved immunosuppression while decreasing the side effects of conventional 

immunosuppressive therapy. Thus cardiac transplant success rates improved and led to a 

yearly increase in the number of transplants performed worldwide (669 in 1985, 3,056 in 

1990, and 3,514 in 1994) (Hosenpud et al., 1996). The number of heart transplants 

performed in the United States has increased from 1,677 in 1988 to 2,340 in 1998. The 

number of patients waiting for heart transplant in the United States as of September 1, 

1999 was 4,291 (Retrieved 9-10-99 from the United Network of Organ Sharing (UNOS) 

on-line database on the World Wide Web: http://www.unos.org/Newsroom/critdata_ 

transplants_ ustx.htm). Thus the number of patients currently waiting for heart transplant 

is greater than the expected number of transplants to be performed this year. About ten 

percent of the waiting patients are considered to be UNOS "Status l" which by definition 

means they require intravenous inotropic or assist-device support in order to survive 

while waiting for a donor heart (Hunt, 1998). 

Since 1985 the use of ventricular assist devices as a "bridge to transplant" has 

increased as the waiting period for donor hearts for transplant has lengthened due to 



increasing numbers of potential recipients. The waiting period for a donor heart has 

increased from days to years over the last ten years. The waiting period is due to a 

limited donor organ supply and the distribution of organs to the most critical patients. 

Because of the increased numbers of transplant candidates many patients will deteriorate 

and achieve critical status (UNOS Status 1 ). Many of these patients will die before 

receiving a donor heart. 

The routine use of assist devices as a bridge to transplant, and potentially an 

alternative to transplant, is becoming a popular concept due to the increasing heart donor 

shortage. Because of improving artificial organ technology within the last decade, 

ventricular assist devices have been used with increasing success as a "bridge to 

transplantation" for the most critical cardiac transplant candidates (DeRose et al., 1997; 

McCarthy & Sabik, 1994; Pennington & Reedy, 1993; Pennington, Swartz, Lohmann, & 

McBride, 1998; Stevenson, 1996). Ventricular assist devices include left and right 

ventricular assist "devices" or "systems" (L V AD, RV AD or LV AS, RV AS), bi

ventricular assist devices (BIV AD), or total artificial heart (T AH). Other assist devices 

such as the intraaortic balloon pump have routinely been used to support cardiac 

transplant candidates. The ventricular assist devices, however, are able to provide more 

normal levels of cardiac output for patients approaching the end-stage of cardiac failure 

(Pennington et al.). Patients with end-stage heart disease often lose end-organ function 

due to decreasing cardiac output and are sometimes then removed from the transplant 

donor waiting list as they are no longer considered acceptable candidates for transplant. 
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Ventricular assist support can help maintain their transplant candidacy and their life 

until a donor organ is found. 
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Currently only the most critical heart transplant candidates are considered for 

assist device support. Generally assist device support is considered for patients who have 

reached the end stages of cardiomyopathy. Patients are considered to have reached end

stage heart disease when their cardiac index drops to less than or equal to 2.0 liters per 

minute, and when they require two or more inotropes or an intra-aortic balloon pump for 

support (Sapienza, 1993). The purpose of the assist device is to provide normal ranges of 

cardiac output thereby preserving end-organ function and sustaining life until a donor 

organ can be obtained. In addition, the assist device usually results in decreased signs 

and symptoms related to cardiac disease, and improved mobility by providing more 

normal levels of cardiac output. In general, patients who receive ventricular support 

experience improved functional status during device support, and have improved survival 

rates after transplantation. 

In order to be considered for device support therapy the patient must be 

considered to have reversible organ damage (if any), be free of infection, have intact 

neurological function, and be psychologically able and willing to undergo device support. 

Candidates for device support must be in imminent danger of death or of losing end

organ function. Declining organ function increases the risk of death before a donor heart 

becomes available, and also increases the risk of transplant surgery and thus the risk of 

losing transplant candidacy. Successful assist device support, though, requires timely 

device placement before end-organ function declines to an irreversible state. 
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Assist device technology has improved with extended use. Studies of the use of 

assist devices as a "bridge to transplant" have shown this support to be effective, and 

potentially useful for long-term support (Griffith, Kormos, Nastala, Winowich, & Pristas, 

1996; McCarthy et al., 1991; McGovern, 1998; Oz et al., 1997; Rose & Goldstein, 1996). 

Arabia, Smith, Rose, et al., 1996) reviewed the worldwide use of several circulatory 

assist devices including the Novacor™ LVAS, TCI LV AD, Thoratec™ LVAD and 

BIVAD, and CardioWest™ total artificial heart. Of the 1,286 devices used since 1984, 

77% were L V ADs, 19% BIV ADs, and 4% total artificial heart. Sixty percent of patients 

received heart transplants, and 88.5% of those transplanted were discharged to home. 

The success rates of the L V ADs for bridge to transplant and eventual discharge to home 

post-transplant ranged from 89% to 93%. The success rate for the Cardio West™ total 

artificial heart was 92% (Arabia, Smith, Rose, et al., 1996). 

The Left Ventricular Assist Device as a "Bridge to Transplant" 

Clinical management of patients with device therapy has been increasingly 

successful and has allowed long periods of support with positive outcomes. Morbidity 

and mortality rates associated with assist device support have improved through clinical 

experience, which has led to improvements in device technology and patient selection. 

Experience with assist devices has indicated, for example, that L V AD placement to 

support patients with chronic heart failure before irreversible end-organ dysfunction has 

occurred is an important consideration for success (Piccione, 1997; Sapirstein, Pae, 

Aufiero, Boehmer, & Pierce, 1995). Improved cardiac output provided by the device 

allows reversal of end-organ damage due to chronic heart failure. Assist device patients 



with medium range (11-20) Acute Physiology and Chronic Health Evaluation II 

(AP ACHE II) scores have been shown to have better survival when compared to similar 

patients without L V AD treatment (Gracin et al., 1998). 

Over the years, L V AD support has been shown to decrease morbidity and 

mortality in the sickest cardiac transplant candidates. L V AD support elevates cardiac 

output to near normal levels decreasing signs and symptoms associated with advanced 

congestive heart failure. In addition, patients who have had L V AD support during the 

wait for a donor heart have experienced a faster, less complicated post-operative period 

after transplant (Dew, Kormos, Roth, et al., 1993; Frazier, 1994; McCarthy & Sabik, 

1994; Morrone et al., 1996; Ruzevich et al., 1990). 

Clinical experience has shown that with improved cardiac output and overall 

physiologic function, early mobilization and physical rehabilitation with the L V AD in 

place optimizes the patient's health status and recovery while on device support. By 

maximizing physical condition with device support, the patient experiences a successful 

waiting period and in fact, improved physical condition in preparation for heart 

transplantation (Frazier, Rose, et al., 1995; Morrone et al., 1996). 

Conventional assist device systems have required a large computer console that 

drives the device. The non-portable systems still in use today range from the size of a 

small washing machine to that of a laptop computer. In the last several years however, 

technological advancement of artificial heart and ventricular assist devices has focused 

on the development of portable systems in order to allow increased mobility in the 

hospital and, optimally, discharge from the hospital. The portable systems are designed 

14 
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for long-term use, both temporarily as in heart transplant candidates while waiting for a 

donor heart, and possibly as permanent support as an alternative to transplant in the 

future. Currently, after implantation with a portable system, patients are physically 

rehabilitated with a focus on improving ambulation and on performing their own 

activities of daily living. The health care team emphasizes transition as soon as possible 

from the intensive care unit to a step-down unit, with the eventual goal of discharge from 

the hospital. 

With the development of the portable L V AD, increased consideration has been 

given to issues of quality of life and psychosocial adjustment. Portable systems have 

improved L V AD support by providing increased patient mobility with an assumed 

positive effect on psychological status as well as physical status. Morrone et al., ( 1996) 

studied the safety of increased mobilization of patients with a portable L V AD, (TCI 

Heartmate ™). Eighty-two percent of their study population (20 of 34 patients) were able 

to tolerate treadmill exercise, and there were no deleterious effects related to the presence 

of the device on the patient, or related to the function of the device. They found that the 

portable L V AD allowed easy mobilization of the patient, and improvement in the general 

physical condition of the patient (recovery of muscle mass, pulmonary function, and 

nutritional status), as well as psychological aspects such as social interaction and 

emotional well-being. With increased mobility the patient is more capable of being 

independent in performing activities of daily living and interacting with family and 

friends (Morrone et al.). 
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Studies evaluating L V AD support including assessment of quality of life have to 

date focused on patients who were either in the hospital or a hospital-like outpatient 

setting with continuously available assist-device team members. Recent research 

protocols, however, focus on discharging patients with the L V AD from the hospital to 

their own home without device team members on site. The ultimate intent is to develop 

an effective permanently implantable system to be used in place of cardiac transplant. 

Patients and their families assume the responsibility of device maintenance and patient

monitoring in order to return to a normal living environment. As more patients are sent 

home with assist devices in place the implication that the L V AD is an acceptable 

treatment for end-stage heart failure patients may become common. The L V AD may 

ultimately be used as an alternative to transplant. It is important to determine the L V AD 

patient's perception of quality of life in the context of assuming unmonitored, self-care at 

home, away from the environment and culture of the hospital. 

Statement of the Problem 

In order to be discharged to home, the patient with L V AD support and his/her 

family must be willing to leave the hospital and the direct care of the staff. They must 

assume the care including management of medications, basic device maintenance, and 

surveillance for complications. They must understand emergency management of the 

device and patient symptoms that might suggest the need for immediate medical 

attention. They therefore take on responsibilities otherwise performed by the assist 

device team. There is an assumption that if the patient can be discharged from the 

hospital with the device in place that the impact on the patient's quality of life will be 



positive. The question is whether the patient can experience positive quality of life 

under these circumstances. 

Purpose of the Study 
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The purpose of this study is to describe the health related quality of life of patients 

who have been prepared for discharge while being supported with the Novacor™L VAS. 

The health related quality of life for those patients who remained home until transplant or 

death will be evaluated over time. Quality of life will be defined by scores on a modified 

Sickness Impact Profile (SIP). 

Research Questions 

This study will examine three research questions: What is the health-related 

quality of life of the patient supported with the portable Novacor™ L VAS as a bridge to 

transplant? Does the health-related quality of life of these patients change as they go 

from an inpatient to an outpatient or self-care setting? Is quality of life related to the 

number of adverse events experienced by the patient? 

Clinical Significance 

The clinical significance of this study relates to the importance of determining 

quality of life of patients with portable L V AD support. It has been assumed that being 

discharged out of the hospital with portable L V AD support leads to positive quality of 

life. During portable LV AD support the patient and family is required to be responsible 

for the patient's welfare. Necessary tasks include management of the device -

monitoring it's function and maintaining the percutaneous lead exit site, maintaining 

anticoagulation with medication and blood tests, monitoring the patient for adverse 
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effects of LVAD support (stroke, infection, device malfunction), and attending 

appointments with the surgical team for routine and problem-focused visits. In addition 

the patient and family are constantly aware that a complication such as infection or illness 

will cause the patient to either temporarily or permanently be removed from the 

transplant waiting list. It is important to determine if being out of the hospital improves 

quality oflife for the patient in light of the different challenges that he/she and family 

face upon discharge and while waiting for transplant. The measure of quality of life will 

be valuable as device teams, hospital administrators, and insurance companies look 

forward to the routine use of portable assist devices in outpatients as cost saving 

maneuvers (Avis et al., 1995; Arabia, Smith, Jaffe, et al., 1996; Dew, Kormos, Roth, et 

al., 1993). Portable LVAD devices (TCI Heartmate™ and Novacor™ LVAS) have been 

approved by the Food and Drug Administration (FDA) for commercial use as "bridge to 

transplant" and are currently being studied for permanent use as an alternative to 

transplant (Oz et al., 1997; Pennington, Swartz, Lohmann, & McBride, 1998). It is 

important to determine that portable L V AD therapy is acceptable to patients in terms of 

quality of life. 

Conceptual Framework 

Bergner, Bobbitt, Kressel, et al. (1976) describe a person's perception of sickness 

as being based on a combination of several factors. Initially, a person may or may not 

perceive signs and symptoms of disease as an "illness" if they are not impacting the 

person's lifestyle. If the person begins to perceive impact on lifestyle he or she may seek 

professional advice. The health care provider diagnoses the sickness redefining it for the 
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person. The person may redefine his or her symptoms into a personal concept of 

sickness based on understanding of the clinician's definition of the sickness: as a specific 

illness with a name and expected sequelae. The illness, in addition, may or may not 

require treatment and/or extensive evaluation. This redefinition of the illness, in addition 

to the day to day experience of the medical care "process" involved in treatment, affects 

the person's perception of well-being since he or she is now living within his or her own 

intellectual concept of the illness. 

The impact of sickness can be conceived as a factor of the person's perception of 

sickness and how this affects the person's behavior, as well as function. Bergner, 

Bobbitt, Kresse!, et al. (1976) define "sickness impacts" as "changes in behavior 

associated with the carrying out of one's daily life activities." Effects or impacts of 

disease or illness stem from the person's concept and "can be represented in changes in 

performance, feelings, attitudes, or symptoms" (Bergner, Bobbitt, Kresse!, et al., p. 398). 

These impacts are the product of the influence of the sickness on the ability to function. 

Multiple components of health perception including physical feeling, attitude toward 

sickness, perception of clinical diagnosis, and the ability to perform family and social 

roles can therefore become a significant component of the person's concept of self by 

affecting how he or she relates to the world. 

Bergner, Bobbitt, Kresse!, et al. (1976) describe dysfunction as a measurable 

indicator of health. They propose that health is generally defined by how a person 

functions from societal, individual, and health care points of view. Society considers a 

healthy individual to be one who is able to function optimally, or able to "function 



without limitation"(Bergner, Bobbitt, Kressel, et al., p. 396). The medical care process 

tends to be concerned with health in terms of the negative - "not healthy, or sick; not 

functional, or dysfunction" (Bergner, Bobbitt, Kressel, et al., p. 396). The effects of 

sickness, then, can be measured by assessing the ability to function as an indicator of 

health status. 
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Sickness impact can be measured in terms of the person's ability to function in 

the context of various role performances. If the patient's perception of sickness evolves 

into a positive perception of wellness through the experience of becoming self-sufficient 

or more functional with the portable L V AD in place, sickness impact should decrease 

over time. For the patient with portable LV AD support, the ability to leave the hospital is 

expected to lead to more normal function within his or her own environment. Social 

interaction should increase as exposure to friends and family as well as the community is 

extended. A feeling of wellness may ensue as the patient perceives a greater sense of 

control and independence due to the ability to perform self-care and other daily activities. 

The patient can assign positive personal meaning to the experience and redefine self

perception of sickness based on improved abilities to function. The impact of illness 

should decrease as the person is able to resume more normal activity. 

If the patient experiences adverse events or complications related to having the 

device in place, sickness impact may increase depending on the severity of the 

complication and whether it requires additional treatment or even re-hospitalization. The 

patient may experience an increased perception of sickness if he or she must again 

relinquish self-care to the device team. Social interaction may be affected. How much of 
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an effect the adverse event has on the patient's ability to carry out daily activities should 

determine the sickness impact. If sickness impact is increased, quality of life should 

become more negative. It is possible, however, that over time, as the L V AD patient 

becomes more familiar with common complications or adverse events, the impact of 

these will be lessened as the patient perceives less of an effect because he/she is familiar 

with the necessary interventions. The result depends on the severity of the complication, 

the prognosis associated with it, and the person's perception. The consequence of 

adverse events in relation to the perception of sickness impact must be considered in an 

evaluation of quality of life of patients with the L V AD since complications can be 

numerous and can have longstanding or chronic _effects. 

The process or experience of being supported with a portable LVAD evolves as a 

dynamic experience for each person. The patient lives through progressive facets of the 

experience - the implantation surgery, recovery, chronic support, and when possible, 

discharge to home to wait for cardiac transplant. This experience occurs in phases, each 

with its own specific considerations for the patient in terms of physical status, goals, 

physical and emotional dynamics and educational requirements. 

Initially, the patient or spouse makes the decision for LVAD placement, which is 

usually presented as the only reasonable option to prevent imminent death and/or 

preserve transplant candidacy. Immediately after device implantation, the patient, family, 

and health care team focus on the patient's survival. As recovery continues, the patient 

experiences improved cardiac output and physical condition. Mobility and ambulation 

continue to improve. The patient's goal becomes transition from surviving the 
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implantation post-operative course to acclimating to chronic support with the assist 

device in place. The health care team provides education to the patient and family 

regarding the function and management of the device. The focus then becomes transition 

out of the intensive care unit, and ultimately eventual discharge out of the hospital while 

waiting for transplant. 

Patients with L V AD support (portable and non-portable) share concerns of 

transplapt candidates who are not supported with an assist device. The waiting period for 

a donor heart may be weeks or months in duration and the patient's contemplation of this 

uncertain period of time can remain a great source of anxiety. This anxiety consists of 

worries about whether the patient will survive the wait for transplant, as well as what life 

will be like after transplant (Grady et al, 1995; Kuhn et al., 1990; Porter et al., 1994). 

Some patients have refused to be considered for heart transplantation due to fears and 

concerns regarding pain, the ability to manage medication regimens, prolonged 

hospitalization, financial burden on the family, and homesickness (Frierson, Tabler, 

Lippmann, & Brennan, 1990). For patients with L V AD support, anxiety may include 

these issues and be compounded by the continuous risk of complications or adverse 

events related to device support that may temporarily or permanently render them a non

transplant candidate, or that may be fatal (Ruzevich et al., 1990; Shapiro, Levin, & Oz, 

1996). 

Since the waiting period for a donor heart is usually long, the goal for the patient 

with long-term L V AD support is to acclimate to surroundings outside of the hospital and 

to re-establish a positive lifestyle with the device in place. It is assumed that the ability 
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of the patient and family to perform care independently should contribute to greater 

quality of life for the patient, especially by allowing the patient to leave the hospital and 

return to their home. Sickness impact should decrease as the patient is able to resume 

home-life. The responsibility of management, however, may negatively affect quality of 

life in unrecognized ways. For example, the patient may feel anxious because the health 

care team is not readily at hand, or the designation of a family caregiver, usually the 

spouse, may cause changes in the relationship between the patient and caregiver as well 

as change other family dynamics. Such concerns could decrease psychosocial 

interaction. 

Summary 

LVAD technology and usage is evolving rapidly. Because of increasing numbers 

of heart transplant candidates and the lengthening waiting list, many patients are now 

considered for L V AD placement as a bridge to transplant, and more may eventually be 

considered for this therapy as a permanent alternative to transplant. Outcomes research is 

used to formulate and evaluate health care programs and policy. It is important to 

investigate the quality of life of the L V AD patient as an outcome of this health care 

therapy. 
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CHAPTER II 

LITERATURE REVIEW 
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The review of the literature focused on studies examining the quality of life of 

patients with L V AD support, as well as the quality of life of patients with advanced 

congestive heart failure before cardiac transplantation, and post cardiac transplantation. 

Studies evaluating physiological benefits of L V AD support were reviewed. Studies of 

patients with congestive heart failure who were waiting for cardiac transplantation were 

included since patients with L V AD support usually share characteristics of both of these 

groups. In addition, studies involving post cardiac transplant patients were also reviewed 

to compare quality of life findings to those of patients with L V AD support. Finally, 

studies that evaluated the major complications associated with the use of ventricular 

assist devices were reviewed. Complications were important to consider since they can 

be numerous and unique to patients with L V AD support and therefore may greatly 

influence quality of life. 

Benefits of Support with the L V AD 

Dasse et al. (1992) studied hemodynamic and peripheral organ responses to 

portable L V AD (HeartMate ™) support as compared to heart transplantation. The 

researchers evaluated liver and kidney function in 27 patients pre-LVAD implantation 

and again pre-transplantation, as well as at intervals of 30 and 60 days post-L V AD 

implantation and post-transplantation. Total bilirubin and serum glutamic oxaloacetic 

transaminase (SGOT) levels were evaluated as parameters of liver function, and blood 
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urea nitrogen (BUN) and creatinine for kidney function. All four parameters were 

significantly higher immediately before L V AD implantation than just before 

transplantation indicating a reduction while supported with the L V AD (p=0.05). There 

was no difference at the 30 and 60-day intervals between the treatments (L V AD or 

transplant) in SGOT, or BUN. There was no difference in total bilirubin at 30 days post

L V AD or transplant, however at the 60-day interval total bilirubin was significantly 

greater post-transplant than post-L V AD (p=0.05). Creatinine levels were significantly 

greater post-transplant at both 30 and 60-day intervals than at the same intervals for the 

L V AD (p=0.05). There was no difference in BUN at 30 or 60 days for either treatment. 

The elevation in creatinine post-transplant was presumed to be related to the use of drugs 

for immunosuppression since increased creatinine is a well known effect of the widely 

used immunosuppressive, cyclosporine which is cleared by the kidneys (Dasse, et al.). 

This study illustrates the effectiveness of L V AD support in preserving kidney and liver 

function for patients waiting for transplantation. 

Frazier, Rose, et al. (1995) performed a nonrandomized study comparing 

outcomes of 75 transplant candidates with LVAD support to 33 transplant candidates 

without LV AD. The study indicated a significant (55%) reduction in mortality during the 

wait for heart transplant as well as improved renal, hepatic and physical function for 

patients with L V AD support. Ninety-one percent of subjects improved to NYHA 

functional class I while on L V AD support. One-year survival rate post-transplant was 

significantly better in the L V AD group versus candidates who had not had L V AD 



support (90% versus 67%, p=0.001). This study demonstrated the benefit of LVAS 

support in improving transplantation outcomes. 
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Frazier, Macris, et al. (1994) studied their experience from 1988-1993 with the 

use of the HeartMate TM L V AD as a bridge to transplant in patients that required 

"extended support." Nineteen patients with systemic effects of prolonged heart failure 

were supported with the L V AD over extended periods of time ( 50-163 days), "the length 

of time of support necessary for systemic organ recovery." Patients experienced minimal 

complications. All patients underwent physical rehabilitation while being supported with 

the L V AD. The mean serum creatinine and total bilirubin levels were taken at intervals 

during device implant and again immediately before transplant. Organ function 

improved during L V AD implantation: BUN decreased from a mean of approximately 40 

to 30, and creatinine, from a mean of 1.8 to 0.9 (p<0.05). All but one of the patients 

improved from New York Heart Association (NYHA) functional class IV to class I while 

on L V AD support. After transplant the patients who had been supported with the L V AD 

had lower incidences of infection and rejection as compared to non-L V AD transplant 

recipients, although this was not significant. Survival at 1 and 2 years after transplant 

was 100% in the L V AD group. This study illustrated that device support improves 

transplantation outcome for patients who have experienced extended or prolonged 

periods of congestive heart failure by improving physical condition pre-transplant. 

Quality of Life With Congestive Heart Failure and Pre-transplantation 

In their study of 134 patients referred for evaluation for symptoms of heart failure 

over a two-year period, Dracup, Walden, Stevenson, & Brecht (1992) examined quality 
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of life along the three dimensions of functional capability, symptoms, and psychosocial 

perceptions related to the experience of having heart failure. Subjects were 

predominantly male, married, and had a mean age of 50 years. The mean left ventricular 

ejection fraction was 20%. Five measurement tools were used (Table 1 ). These included 

the NYHA functional classification and 6-minute walking test to measure physical 

functional capability. The Heart Failure Functional Status Inventory was also used to 

measure physical function. This tool is a subjective assessment of subjects own physical 

capability measured in MET levels, as well as a ·measure of symptoms. The Multiple 

Affect Adjective Checklist (MAACL), and the Psychosocial Adjustment to Illness Scale 

(PAIS) were utilized to measure psychosocial perceptions. Subjects indicated 

compromise in quality of life on all measures. Ninety-four percent of subjects were 

classified as NYHA III or IV. Results of the 6-minute walking test ranged from 30 feet 

to 2696 feet (mean 838). Functional status in MET levels ranged from 1.0 to 7.8. 

Affective states of moderate anxiety and hostility, and moderate to severe depression 

were reported. Psychosocial adaptation was measured in terms of domestic relations, 

work, relationships with friends and extended family, and psychological distress. All 

domains were affected, with the most negative changes occurring in relationships with 

friends and extended family, and psychological state. The subject's levels of physical 

function were significantly related to emotional status, and psychosocial adaptation 

(p<0.001). Functional status, depression, and hostility accounted for 43% of the variance 

in total psychosocial adjustment (p<0.001). There was no significant correlation between 

ejection fraction and any of the quality of life components. In addition, age, gender, or 



marital status did not account for significant differences among patients on quality of 

life measures (Dracup, et al.). The researchers concluded that functional status was a 

major component in patient's perceptions of quality of life. 
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Grady, Jalowiec, White-Williams, et al. (1995) studied 359 heart transplant 

candidates to assess life satisfaction, identify correlations between life satisfaction and 

demographic, physiologic and psychologic variables, and to identify predictors of quality 

of life. )'hey defined quality of life as satisfaction with health, physical functioning, 

psychological status, social interaction, and socioeconomic conditions. The study 

population was a convenience sample drawn from two transplant centers, one southern 

and one midwestem. Subject age ranged from 18 to 70 years, were 83% male, 86% 

white, and 81 % married. Pretransplant diagnoses consisted of ischemic cardiomyopathy 

(53%), dilated cardiomyopathy (37%), and other cardiac disease (9%). Seventy-three 

percent of subjects were NYHA functional class III, and 19% class IV. Eight instruments 

were utilized to measure quality of life, including a modified version of the Sickness 

Impact Profile (SIP) to assess disability in terms of physical and psychosocial function 

(Table 1 ). Overall life satisfaction was measured by the Quality of Life Index. The 

researchers found significant correlations between overall life satisfaction and older age 

(p=0.008), lower NYHA functional classification (p=0.001), and fewer medications 

(p=0.001). In addition, overall life satisfaction had a significant negative correlation with 

less disability in physical and psychological function as measured by the SIP (p~ 0.0001). 

Overall life satisfaction also had a significant negative correlation with less physical and 

psychological symptom distress as measured by the Heart Transplant Symptom Checklist 



(p<0.0001). There was no correlation found between life satisfaction and years of 

education, left ventricular ejection fraction, or performance on treadmill testing. In 

summary, predictors of quality of life included less symptom distress, better health 

perception, older age, and less functional (physical and psychological) disability (Grady, 

Jalowiec, White-Williams, et al., 1995). 
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Muirhead et al. (1992) reported trends in their study of quality of life in 45 heart 

transplant candidates at a southern medical center. Subjects were at least 18 years of age 

(mean age 48 years), 36 subjects were men, and 30 had a spouse or partner. The 

researchers utilized five tools to evaluate psychosocial adaptation as a measure of quality 

of life (Table 1 ). Subjects completed the Profile of Mood States that rated moods 

experienced over the last week. The Dyadic Adjustment Scale was used to assess quality 

of the relationship of the patient and a spouse or partner. Two questionnaires were 

specifically designed for use in this study. One utilized a 5-point Likert-type scale to rate 

59 symptoms or fears/concerns. The other was a 44-question quality of life scale to 

assess functional status, social support, sexual function, overall satisfaction with quality 

of life, as well as attitudes toward treatment and adherence to specific medical regimens. 

In addition, the nurse coordinator overseeing the care of the transplant candidates 

completed three questionnaires evaluating physical symptoms, functional ability, social 

support, quality of life, and adherence to medical recommendations, as well as · 

psychosocial adjustment to illness. Seventy-eight percent of subjects reported that their 

health was poor, and listed several frequent and upsetting physical symptoms. Fatigue 

was most commonly reported (90% ). Seventy-three percent reported dissatisfaction with 
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the ability to perform daily activities. Limitation of the ability to perform activities was 

related to symptoms of congestive heart failure: fatigue, lack of energy, shortness of 

breath, fluid retention, and sexual dysfunction. The most frequent emotional concerns of 

the transplant candidates focused on fears related to the future (90% ), health (83 % ), and 

family future (80% ). Fifty-one percent of subjects had some dissatisfaction with overall 

quality of life. Sixty-five percent of patients reported satisfaction with social support, 

and 89.5% reported a "good to excellent" relationship with their spouses. Subjects 

reported using maintenance of a positive attitude and social support to cope with fear and 

uncertainty. Seventy-eight percent of subjects reported confidence in treatment efficacy, 

and none had negative feelings toward treatment. The nurse coordinator tended to rate 

the quality of life of the patients as lower than the patients indicated themselves, and the 

authors therefore suggest that the patients related quality of life to factors other than 

health (Muirhead et al., 1992). This study illustrated that in addition to functional status, 

patients considered social support and relationships with others important to quality of 

life. This study also indicated that the perception of health care workers regarding 

patient's quality of life might be misleading. 

Two studies examined important aspects related to quality of life. Kuhn et al. 

( 1990) describe their observations of the psychiatric distress associated with stages of the 

transplant process in 101 subjects. The transplant process consists of three phase or 

periods: evaluation, waiting, and post-transplantation. The researchers found that the 

transplant process was a major cause of emotional distress overall, and that there was a 

trend toward increased distress during the waiting period portion of the process. Forty-
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seven percent of subjects experienced emotional difficulties including anxiety. 

Nineteen patients (34.5%) voiced a wish for a donor to die, and 12 (63.2%) felt guilty due 

to this wish. Thirteen (23. 7%) patients were concerned with taking on the personality of 

the donor after transplant. The researchers believe that overall distress during the waiting 

period is greatly related to the patient's awareness of the scarcity of donors, and the 

possibility of dying before a donor heart becomes available. They emphasize that due to 

the increasing donor organ shortage the waiting stage may eventually become the most 

stressful in the transplant process (Kuhn et al., 1990). This opinion is important to 

consider for patients with L V AD support since they are usually transplant candidates. 

Porter et al. (1994) studied stressors and coping strategies in 39 patients waiting 

for cardiac transplant. Subjects consisted of 36 men and 3 women who were at least 18 

years of age and on the waiting list for transplant. Two measurement tools were utilized 

(Table 1). One was the Heart Transplant Stressor Scale: Preoperative Assessment, a 

Likert scale that measures stressors in six subscales (physical, hospital, self-care, family, 

work/school/financial, and psychologic). There was a possible score range of 0-243, with 

higher scores indicating increased stress. The other was the J alowiec Coping Scale, a 60-

item Likert scale to evaluate the common coping strategies used and their perceived 

effectiveness. There was a possible score range of 0-180, with higher score indicating 

greater frequency of use and effectiveness of coping strategies. The mean stress level for 

the sample was 72.84 (s.d. = 37.47). Family impact in terms of economic drain, and 

worry by family members about the patient were shown to be the highest intensity 

stressors for patients. Patients also identified "needing a heart transplant and having a 
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terminal illness" as important stressors. Family members were also queried and also 

identified strain on family finances, and having a critically ill family member as the most 

stressful factors. The mean coping score for the study sample was 94.50 (sd = 24.28). 

Optimistic coping strategies (positive thinking, humor, normalizing life) were the most 

used, and two of those (positive thinking and humor), in addition to concerning self with 

immediate issues, were the most effective. In addition, the researchers found that 

increased stress was related to the use of certain coping styles including evasive coping 

(avoiding activities), and self-reliant coping (dependence on self) (p<0.06) (Porter et al., 

1994 ). This study was important to consider in relation to quality of life of patients with 

the portable L V AD since its use requires active participation by at least one family 

member (usually the spouse) to assist the patient with self-care and device maintenance. 

The change in interpersonal relationships among family members related to care of the 

member with a portable L V AD may be an added stressor for the patient. However, the 

ability to experience a more normal life with the portable L V AD by being able to leave 

the hospital and return to home with family may be of great benefit. 

Quality of Life Post-transplantation 

Since the L V AD is currently approved by the FDA for use as a bridge to 

transplant and is being considered as a possible alternative to transplant, it is important to 

examine the quality of life of transplant patients in order to draw comparisons between 

L V AD therapy and transplantation. 
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Table 1 

Summary of Quality of Life Studies in Patients With Congestive Heart Failure 

Author 

Dracup et al., 
1992 

Grady, Jalowiec, 
White-Williams 
et al., 1995 

Muirhead et al., 
1992 

Kuhn et al., 
1990 

Porter et al., 
1994 

Sample 

134 with heart 
failure 

359 heart 
transplant 
candidates 

45 heart 
transplant 
candidates 

101 heart 
transplant 
candidates 

39 heart 
transplant 
candidates 

Measurement Tools 

Heart Failure Functional Status Inventory 
Six-minute Walk 

Multiple Affect Adjective Checklist 
New York Heart Association Functional Class 
Psychosocial Adaptation to Illness Scale 

Heart Transplant" Symptom Checklist 
Jalowiec Coping Scale 
Social Support Index 
Rating Question Form 
Quality of Life Index 

Sickness Impact Profile 
Heart Transplant Stressor Scale 
Heart Transplant Intervention Scale 

Dyadic Adjustment Scale 
Functional Status/Quality of Life 

Symptoms/Concerns 

Interview/Subjective assessment by Nurse 
Profile of Mood States 

Interview /Psychiatric evaluation 

Heart Transplant Stressor Scale: Preoperative 
Assessment 
Jalowiec Coping Scale 

Factors 
Associated with 

Quality of Life 

Physical function 

Symptoms 

· Health perception 

Functional status 
(physical and 
psychosocial) 

Physical function 

Social Support 

Relationships 
with others 

Emotional distress 
during waiting 
period 

Family impact
health of member, 
and finances. 
Evasive and Self
reliant coping 
styles 
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Grady, Jalowiec, & White-Williams (1996) compared quality of life of 148 heart 

failure patients at the time of being accepted to the waiting list for transplant (non-device 

patients) with their quality of life one year after transplantation. The study population 

was a convenience sample of patients from a mid western and a southern transplant 

center. Six quality of life instruments were used (Table 2). Quality of life was assessed 

in the areas of perceptions of health, physical and psychosocial function, and emotional 

function. The Quality of Life Index was used to measure patient satisfaction with 

different aspects of life including socioeconomic, health/functioning, psychological and 

relationships with significant others. The Rating Question Form was utilized to measure 

stress level, coping ability, health perceptions, and overall quality of life. Paired t-tests 

were used to compare results of these measures at the time of being added to the waiting 

list for transplant and one year after transplant. Patients rated their health as significantly 

poorer when listed for transplant than at one year after transplant (before =4.5, 1 year 

after= 7.5, t = 11.87, p<0.0001). The Sickness Impact Profile (SIP) was used to evaluate 

physical and psychosocial functional status. Scores were reported for each domain of the 

SIP (physical and psychosocial), as well as an overall score. The scores are reported as 

percentages, with higher scores indicating greater disability. The overall SIP scores 

indicated low levels of disability both before and after transplant in these subjects, 

however significant improvement in functional status overall was still seen one year after 

transplant (before =21 %, one year after= 13%, t = 5.37, p< 0.0001). Physical disability 

was less one year after (before= 22%, after= 13%, t = 9.10, p<0.0001). Emotional 

disability was slightly less after transplant but did not improve significantly. The greatest 
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improvement in functional status was seen in the subscore of ambulation. The Heart 

Transplant Stressor Scale was used to measure stress as a component of psychosocial 

functioning. Patients indicated low to moderate stress both before and after transplant 

with no significant difference. No significant differences were found from before to after 

transplant for the use of overall coping strategies from before to after transplant as 

measured by the J alowiec Coping Scale, however there was a difference in the types of 

coping strategies used before and after transplant. Patients used more supportant coping 

and fatalistic coping before transplant (p<0.0001 ), and more self-reliance after transplant 

(p<0.0001). Overall life satisfaction as measured by the Quality of Life Index was 

significantly higher one year after transplant (before= 72%, one year after= 82%, t = 

11.29, p<0.0001). 

Fisher, Lake, Reutzel, & Emery (1995) studied health-related quality of life and 

depression in 94 heart transplant patients both before and after transplant. The Sickness 

Impact Profile (SIP) and Beck Depression Inventory (BDI) were administered to patients 

before transplant (immediately after being added to the waiting list and then every 4 

months until transplant), and at 4, 8, 12, 24, 36, 48, and 60 months after transplant 

surgery. The researchers found significant improvement after transplant compared with 

before transplant in physical (p<0.001), psychosocial (p<0.001), and overall (p<0.001) 

quality of life as measured by SIP scores. Overall percent dysfunction decreased from 

about 15% to 7%, physical dysfunction decreased from about 7% to 3%, and 

psychosocial dysfunction from about 12% to 4%. Forty-nine percent of subjects were at 

least mildly depressed at O to 4 months before transplant. There was a significant 
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improvement immediately after transplant (p<0.001 ), and at five years after transplant 

11 % were mildly depressed. The researchers also examined the possible association 

between rejection episodes and health-related quality of life post-transplant. They found 

no relationship between overall (p<0.05), physical (p<0.05), or psychosocial (p<0.05) 

SIP scores and incidence of rejection. Of note, eleven of the 94 subjects were supported 

with an assist device (Novacor™ L V AD, BiV AD, or Jarvik-7™ T AH) before transplant. 

Table 2 

Quality of Life Studies of Patients Pre and Post-Transplant 

Author 

Grady, 
Jalowiec, & 
White
Williams, 1996 

Fisher et al., 
1995 

Sample 

148 heart failure patients accepted 
for transplant and 1 year after 
transplant 

94 heart transplant patients before 
and after transplant 

Quality of Life with the L V AD 

Measurement Tools 

Heart Transplant Symptoms Checklist 
Modified Sickness Impact Profile 
Heart Transplant Stressor Scale 
Rating Question Form 

Jalowiec Coping Scale 
Quality of Life Index 

Sickness Impact Profile 
Beck Depression Inventory 

DeRose et al. (1997) described their results with the use of the portable 

Factors 
Associated 
with 
Quality of 
Life Post
transplant 

Functional 
status 
(Physical and 
Psychosocial) 

Functional 
status 

HeartMate TM L V AD in 32 patients waiting for transplant, 19 of whom were discharged 

from the hospital (16 fully discharged, 3 day trips only). Subjects r~ged in age from 11 

to 65 years. The mean discharge day was postoperative day 41 +/- 4 (range 17 to 69). 
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Mean length of time of outpatient support for the 19 patients was 108+/-30 days. The 

longest outpatient support time for those fully discharged (N=16) was 320 days, and for 

those taking only day trips (N=3) was also 320 days. Patients participated in a number of 

activities while discharged including showering, tennis, bicycling, ballroom dancing, and 

gardening. A majority of subjects reported resuming normal sexual activity. Many 

subjects worked and attended school. The authors concluded that the use of the L V AD 

allows hemodynamic improvement, restoration of normal end-organ function, and 

physical rehabilitation. They state that patients are able to safely leave the hospital with 

the development of portable systems and that the ability to leave the hospital improves 

quality of life for transplant candidates. The researchers support the notion that wearable 

and totally implantable L V ADs should be studied for permanent use as an alternative to 

transplantation (DeRose et al., 1992). The quality of life assessment in this study was 

based on the subject reports of activities outside the hospital, and not on a quality of life 

measurement tool. 

Ruzevich et al. (1990) examined the psychological effects of mechanical 

circulatory support (non-portable, hospital bound) in a retrospective analysis of patients 

and their families. Surveys were sent to survivors of mechanical circulatory support and 

their families. Families of non-survivors were not surveyed. Thirty-eight surveys were 

sent, and twenty-seven were returned. Twelve survivors ( eight men, four women) and 

fifteen family members responded. Nine patients had been supported with a Pierce

Donachy™ V AD, one with a Medtronic™ Centrifugal V AD, one with Extracorporeal 

Mechanical Oxygenation (ECMO), and one with a Novacor™ LV AD. Seven of these 
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patients received device support when they could not be weaned from bypass after 

cardiac surgery. Five received devices as "bridge to transplant." Results indicated that 

most patients (67%) felt a "return to normal lifestyle" after device support. Eighty 

percent of patients responded that they would recommend device support to someone 

who needed it. Sixty-seven percent responded that they would agree to a second implant, 

thirty-three percent were undecided. Sixteen percent of the patients responded that the 

emotional effects of device support were worse than the physical ones. Patients and their 

families agreed that a multidisciplinary approach including pastoral and social service 

care was necessary during device support, as was recognition of each person as an 

individual (Ruzevich et al., 1990). While this study offers valuable considerations, the 

population utilized was different from those experiencing portable support that allows a 

return to a more "normal" existence especially when patients can be discharged from the 

hospital. 

Myers, Cantanese, Vargo, & Dressler ( 1996) describe their experience with 29 

patients from four medical centers being supported with the portable Heartmate TM L V AD 

while waiting for cardiac transplant. All patients met criteria for release from the hospital 

(at least 30 days post-implant, a mean blood pressure >60 mm Hg with the pump off or 

aortic valve opening at an L V AD rate of 50, NYHA class I, completion of a training 

course, availability of a continuous companion). Release from the hospital was voluntary 

and could consist of continuous outpatient residence at home as long as the patient was 

not experiencing complications, or day trips away from the hospital with return at night. 

The patient and companion were trained to operate the system, and to perform emergency 
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measures in case of system failure. Communication with the medical and technical 

support teams was available at all times. Patients and their companions were able to 

solve a number of minor technical problems, and also to provide emergency pneumatic 

actuation or "hand pumping" of the failed device during transport to the hospital. 

Twenty-one patients were fully discharged ( 6 were transplanted before being discharged 

with the device, one chose only day trips, one did not have continuous companion 

support). The entire study population had a total of 2,922 days out of the hospital. The 

longest time a patient was out of the hospital without readmission was 335 days. The 

patients in this study experienced common complications of device support. · These 

complications consisted mainly of infection and thromboembolic events. While there 

was no formal evaluation of quality of life, the authors emphasized types of activities that 

the patients were able to perform while receiving device support as evidence of improved 

quality of life. Patient activities while out of the hospital consisted of dancing, tennis, 

gardening, basketball, employment, social events, movies, dining, yard work, carpentry, 

driving automobiles, and attending sports events. The researchers found that patients 

expressed "feeling healthy" and wanted to return home with the device. The authors 

describe decreased incidence of nosocomial infection and improved cost containment, 

and illustrate a team approach to care that allows a safe return to home (Myers, Catanese, 

et al.). 

Moskowitz, Weinberg, Oz, & Williams ( 1997) studied the perception of quality of 

life of a group of 20 patients with a L V AD (Heartmate ™) as a bridge to transplant before 

L V AD implantation, during L V AD support, and after transplant. Several patients in each 
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treatment phase were unable to participate in interviews during that phase due to 

consciousness level or death. Patients were interviewed and asked to choose between 

remaining in the current state of health or to try a hypothetical therapy that would either 

return the patient to full health if successful, or result in immediate death if unsuccessful 

(standard gamble exercise). Utility values were determined for each state of health based 

on the risk the patient was willing to take to improve health. Full health was assigned a 

value of Land death, 0. A negative value was possible if the patient perceived current 

health to be worse than death. Initial interviews were conducted an average of 1.93 days 

( sd 2.19, range 0-7 days) before device implantation. All interviews during L V AD 

support were conducted while patients were hospitalized, and at a mean of 47.3 days (sd 

21.3, range 14-91 days) after implantation. Post-transplant interviews were conducted at 

a mean of 117 days (sd 105, range 6-377 days) after transplant. Utility scores for the 

three states were as follows: 0.538 before L V AD implantation, 0.809 during L V AD 

support, and 0.964 after transplantation. Before LV AD implantation subjects were 

willing to take up to a 45.2% chance of dying to return to full health, during LVAD 

support, 19 .1 %, and after transplant, 3 .6%. 

Dew, Kormos, Winowich, et al. (1999) studied 35 inpatients with LV AD support 

(18 NovacorTM, 17 Thoratec™) as compared to heart transplant candidates without assist 

device support, and as compared to heart transplant recipients. Four groups of patients 

were studied. The first group consisted of ten patients discharged from the hospital: eight 

of these were discharged to an outpatient facility, and two were discharged to home. Of 

the seven who went to the outpatient facility, three were supported with the non-portable 



41 

or console Novacor,™ three with the portable Novacor,nA and two with the Thoratec™ 

non-portable device. The two patients who went home were supported with the portable 

Novacor.TM The outpatient facility had 39 bedrooms, two kitchen/dining rooms, two 

living rooms, TV lounge, outdoor patios, and laundry room. A biomedical engineer lived 

on site in a suite close to patients 24 hours a day. The medical center was in close 

proximity. The facility was equipped with upgraded electrical outlets with special 

grounding, an emergency generator in case of power failure, and had widened hallways 

and living areas to accommodate the Novacor™ driver console during ambulation. The 

second group consisted of twenty-five patients with LV AD support who were not 

discharged from the hospital (15 with the Thoratec™, one with the Novacor™ console 

model, nine with the Novacor™ L VAS portable model). The third group consisted of 38 

non-hospitalized transplant candidates, and the fourth, 97 transplant recipients. 

Measurements were taken at the following intervals: L V AD outpatients were interviewed 

once before discharge and generally within 30 days after discharge and transplant 

recipients were evaluated at 7 months post transplant. Results from these groups were 

compared to those from ongoing studies of outpatient transplant candidates and recipients 

who were similar in age, gender, and education levels. 

The researchers assessed quality of life in four dimensions: physical functioning, 

emotional well-being, social functioning, and overall quality of life perception. Four 

quality of life measures were utilized. Physical function and well-being were evaluated 

with the physical activity subscales of the Sickness Impact Profile (SIP) (body care and 

movement, mobility, ambulation) and the independent subscale of the SIP of sleep and 
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rest. Patients also provided an overall rating of physical functioning ( 1 =excellent, 6= 

poor). Psychological well-being was assessed with the Symptom Checklist-90. Social 

functioning was evaluated with the social interaction subscale of the SIP. Overall quality 

of life was assessed with the Index of General Affect ( eight item measure of life quality, 

1 =low life quality to 7=high life quality) and the Index of Life Satisfaction scale ( one 

item measure of life quality, 1 =low to 7=high) (Dew, Kormos, Winowich, et al. 1999). 

Results from the study indicated that transplant candidates and inpatients with the 

L V AD reported greater limitations in physical function than transplant recipients and 

outpatients with the L V AD as measured by the physical function subscales of the SIP 

(p<0.05), and patients' overall rating of physical status (p<0.001). Patients with LVAD 

support reported statistically significant improvement after discharge from the hospital as 

measured by the SIP subcategories of body care and movement, ambulation, and mobility 

(p<0.05). For inpatients with the L VAS, the mean SIP score for body care and 

movement was 25% (s.d.4.9), for ambulation, 32% (s.d. 6.8), and for mobility, 22% (s.d. 

6.9). After discharge with LVAS the mean scores were: body care and movement, 5% 

(s.d. 1.4), ambulation, 13% (s.d. 3.4), and mobility, 4% (s.d.1.0). Transplant recipients 

had similar low degrees of limitation. 

Both groups ( outpatients with the L V AD and transplant recipients) indicated 

significantly lower levels of depression, anxiety, and anger-hostility than transplant 

candidates at home or inpatients with L V AD support (p<0.001 ). In addition, outpatients 

with the L V AD tended to report less disability from pre to post discharge in social 

functional status as measured by the social interaction subscale of the SIP, however the 
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results were not statistically significant (pre-discharge mean score 60%, post-discharge, 

30%, no standard deviations provided). There was also a trend toward a feeling of being 

less of a burden to family members for outpatients with L V AD support than for inpatients 

with the L V AD or transplant candidates at home. The latter two groups reported higher 

levels of disability in social function. Transplant recipients were not asked to respond to 

the social interaction subscale of the SIP. Transplant recipients had more positive scores 

on the Index of General Affect than any of the other groups (p<0.001). Outpatients with 

the LV AD and transplant recipients indicated significantly lower levels of depression, 

anxiety, and anger-hostility than transplant candidates at home or inpatients with L V AD 

support (p<0.001). There were nonsignificant trends toward improved global perception 

of quality of life for outpatients with L V AD support, from pre- to post-discharge, as 

measured by the Index of General Affect and Index of Life Satisfaction (Dew, Kormos, 

Winowich, et al. 1999). The results of this study support the concept that quality of life 

should improve as patients with the L V AD are discharged to an outpatient setting. The 

study also suggests that L V AD patients in an outpatient setting share similar 

characteristics with transplant recipients in terms of physical ability and quality of life. 

Complications Associated with Use of an Assist-device 

Shively, Verderber, & Fitzsimmons (1994) in a review article describe the major 

complications occurring with the use of ventricular assist device therapy: bleeding, 

thromboembolic events, infection, renal insufficiency, device malfunction, psychological 

effects, ambulatory and nutritional status deficits, and concerns with quality of life. The 

authors discuss "phases" in the nursing care of patients with a ventricular assist device. 
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In the "acute" phase emphasis is on physiologic conditions such as maintenance of 

cardiac output and hemodynamic status. In the chronic phase of care, psychosocial issues 

such as quality of life, fear, anxiety, powerlessness, and coping strategies for the patient 

and family are emphasized. In addition, they recommend that nursing considerations 

throughout the duration of mechanical support include attention to emotional well-being, 

environmental influences (sleep-rest patterns), nutritional status, and infection control. 

Reedy, Ruzevich, Noedel, Vitale, & Merkle (1990) reviewed relevant aspects of 

nursing care of patients with an assist device (non-portable) waiting for cardiac 

transplant. Their patient population consisted of four patients with subclavian intraaortic 

balloon pump, three patients with the Novacor™ L VAS, three with the Pierce-DonachyrM 

ventricular assist device, and one with a Jarvik-7™ total artificial heart. All patients had 

evidence of cardiogenic shock previous to institution of device support. All patients were 

treated with prophylactic antibiotics post-implant surgery, and routine anticoagulation 

while on device support. Complications occurring among these patients included 

bleeding (two patients, both requiring reexploration for bleeding control), 

thromboembolism ( one patient with two transient ischemic attacks), and infection ( seven 

patients, six with Staphylococcus aureus involving the blood, sputum, pump pocket of the 

L V AD, cable tract, or driveline, and one patient with Enterobacter cloacae in the blood). 

All patients participated in daily physical therapy and were able to ambulate and perform 

activities of daily living. All patients experienced improved nutritional status and muscle 

strength. End-organ function improved in all but one patient. Three patients became 

healthy enough to be transferred out of the intensive care unit. Nine patients experienced 
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successful heart transplantation and two patients with intraaortic balloon pump support 

died waiting for transplant. The study emphasized the ability to improve overall physical 

status of patients who are able to ambulate while receiving assist device support. The 

authors concluded that it is possible to successfully maintain patients with assist device 

support for long periods of time while waiting for transplant (Reedy, et al.). Although 

this study population consisted of patients with non-portable L V AD support, the findings 

remain relevant to the portable population. 

Summary 

The review of the literature indicated that studies of assist device use generally 

focused on physiologic responses, device functio~, and device-related complications. 

Most studies that examined quality of life of patients with portable L V AD support were 

descriptive. In addition, studies of quality of life of patients with L V AD support 

examined inpatients or those discharged to an outpatient setting with continuous on-site 

. staff support. There were no studies that examined complications associated with L V AD 

use in relation to quality of life. The evaluation of quality of life for patients with 

portable L V AD support as outpatients, and as related to the incidence of complications, 

was therefore the focus of this study. 



CHAPTER III 

METHODOLOGY 
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This chapter includes a description of the research design, population and sample, 

human subjects consent procedure, measurement tools, protocol for data collection, and 

data analysis. 

Research_ Design 

A descriptive longitudinal design was used to examine quality of life of patients 

with portable Novacor L VAS support. Quality of life was measured by a modified 

Sickness Impact Profile (SIP). Initial assessment of quality of life occurred during 

preparation for discharge from the hospital with the portable Novacor LVAS in place. 

Subsequent measures were obtained at intervals until transplant or death. The ongoing 

evaluation of quality of life continued whether or not subjects were discharged to home. 

The data were collected as part of a parent study. All subjects were participating in the 

Novacor LVAS Out-of-Hospital Study that focused on device function and physical 

effects of device placement in heart transplant candidates with the portable N ovacor 

LVAS. 

Human Subjects Approval 

Approval for the parent Novacor study was obtained from the University of 

Arizona Human Subjects Committee. Subjects were informed and signed a consent form 

for both implantation of the device and discharge from the hospital with the device in 

place. The consent included gathering of SIP data, demographic data, and data regarding 
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adverse events experienced by each subject. Approval to use the data for purposes of 

this study was received from both the sponsor of the Novacor study, Baxter Corporation, 

and University Medical Center's Departments of Cardiothoracic Surgery and Artificial 

Heart Program, Principal Investigator Dr. Jack Copeland, and Director of Artificial Heart, 

Rich Smith, MSEE (Appendix A). 

Population and Sample 

The population included all patients at a southwest medical center who were 

being supported with the portable Novacor L VAS and who were well enough to be 

considered for discharge from the hospital. The patients had recovered from surgery, 

were ambulating well, and had no evidence of complications. The parent study included 

Inclusion/Exclusion criteria for initial implantation of the portable Novacor (Appendix B) 

and (also) criteria for discharge from the hospital. The discharge criteria required that the 

patient be completely recovered from the effects of surgery, be ambulating well, and have 

no evidence of complications ( or adverse events). The completion of training exercises 

during which the patient and caregiver were required to demonstrate the ability to 

monitor and maintain the L VAS was also required. The patient and caregiver were also 

required to complete three training excursions out of the hospital before being 

discharged. After completion of training, the patient was eligible for discharge from the 

hospital. This group consisting of patients prepared for discharge, was the sample for the 

quality of life study. Subjects were able to read and write English. All subjects were 

over 18 years of age. All patients who agreed to complete the Sickness Impact Profile 

questionnaire were included. 



Measurement Tools 

Demographic and descriptive data including age, sex, total duration of device 

implant in days, number of days in the hospital prior to discharge, and number of days 

out of the hospital was recorded on the demographic questionnaire. Significant adverse 

events were recorded on a tally sheet for each subject. 
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Sickness Impact Profile. A modified Sickness Impact Profile (SIP) was used to 

measure quality of life. The SIP is a measurement tool that assesses the impact of disease 

on physical and emotional status on a given day during the course of illness. The tool 

was developed under the framework that the person's perception of the ability to perform 

activities would be a measurable outcome of health care in that it would also be amenable 

to objective assessment by another. The SIP was developed to assess health status as a 

product of the perception of the effects of sickness, and to detect changes in health status 

over time (Bergner, Bobbitt, Kresse!, et al., 1976; Bergner, Bobbitt, Carter, & Gilson, 

1981). 

The original SIP contains 136 statements regarding health-related dysfunction. 

These are divided into two major domains with a total of twelve subcategories. The 

Physical domain includes three categories with questions concerning ambulation, 

mobility, and body care and movement. The Psychosocial domain includes four 

categories with questions regarding social interaction, communication, alertness 

behavior, and emotional behavior. There are five independent subcategories: sleep and 

rest, eating, work, home management, and recreation. The SIP takes about 20-30 minutes 

to complete. Respondents are asked to respond yes or no to each item based on how they 
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feel on the day of tool administration. A general total score can be obtained, as well as 

a score for each domain and subcategory. The scores are weighted according to a 

standardized weighting scheme and reported in terms of percentage with higher scores 

indicating increased disability, or sickness-related dysfunction. SIP scores have been 

related to NYHA functional classification; NYHA functional classes I and III were 

associated with physical total scores of 5.4 and 19.3, respectively, and social interaction 

scores of 11.8 and 26.6, respectively (Visser, Fletcher, Parr, Simpson, & Bulpitt, 1994). 

The SIP has been widely used and has reported content validity and reliability (test-retest 

and internal consistency). Validity and reliability have been demonstrated for each 

domain and each category through multiple field tests (Bergner, Bobbitt, Carter et al. , 

1981). 

Bergner, Bobbitt, Kressel, et al., (1976) developed the SIP with the concept that 

sickness-related behavior could be measured as a product of how a person perceives the 

effects of sickness and then behaves within the context of the perception. The 

individual's perception is derived from a combination of factors: the person's own 

experience of symptoms (pain, disability), the person's interpretation of the medical or 

professional definition of the disease ( expected signs and symptoms, prognosis), and the 

experience of participating in the medical care process (medications, treatments). 

The "impact" of sickness stems from the person's own perception of signs and 

symptoms they experience in combination with their interpretation of the professional 

definition of the sickness. The professional definition - diagnosis, prognosis, and level of 

severity- influences the person's perception of their degree of sickness and expectations 
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for the future. Clinical reports and tests with instruments add to this "medically 

oriented" perception. The medical care process including medications and treatments 

contributes to the experience of being involved in a "career of sickness" for the person. 

The outcome of sickness from a medical standpoint is defined by morbidity and mortality 

measures. The "outcome" resulting from the person's perception of impact can be 

measured in terms of dysfunction. The impact of sickness can be defined as "behavioral 

dysfunctions" that are reported by the person or observed by others. Sickness impact can 

change as the person moves through stages of the disease process with intermittent 

improvements or relapses. The SIP measures dysfunction as an indicator of sickness 

impact with respect to physical and psychosocial attributes (Bergner, Bobbitt, Kresse!, et 

al., 1976). 

The N ovacor L VAS Out of Hospital Study used a modified SIP to measure 

quality of life. The Physical domain of the SIP including the subcategories of Body care 

and Movement, Mobility, and Ambulation, and the Social Interaction subcategory of the 

Psychosocial domain of the SIP were used. These were the SIP data used in the present 

study. Avis, et al., (1995) discuss the development of a multidimensional quality of life 

protocol to be used to evaluate patients with LVAS support. They describe multiple 

dimensions of health related quality of life including physical capability, social support, 

sexual intimacy, cognitive function, emotion, productivity, and overall well-being. They 

suggest that it is both valid and beneficial to select specific dimensions of quality of life 

to be measured, depending on the effect that a treatment ( such as L VAS support) is meant 

to produce. The authors discuss use of the Physical domain and Social Interaction 
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category of the SIP to evaluate support with the L VAS because its use specifically 

affects these dimensions of quality of life. The portable L VAS was developed to allow 

the patient a more normal life by maintaining cardiac output in an unobtrusive manner as 

possible. Optimally, the patient with portable LVAS support has the ability to ambulate 

freely and to leave the hospital setting, as well as to return to home and work. Improved 

physical function and the ability to interact with others should lead to improved quality of 

life. 

The SIP is constructed in a manner such that particular domains and categories 

can be selectively used. Reliability and basic construct validity are preserved as long as 

all of the items in each subcategory within a domain are included ("The Sickness Impact 

Profile," 1978). 

Significant Adverse Events. Adverse events were defined by the parent study 

(Appendix C) and included complications previously seen with assist device support: 

infection, bleeding, thromboembolic events (i.e. stroke, TIA, peripheral embolism), 

respiratory dysfunction, reoperation, neurologic deficit, cardiovascular dysfunction, and 

cardiac tamponade. Miscellaneous adverse events (i.e. thrombogenic infarcts, 

neuropathy) were also reported in the parent study. Significant adverse events were 

defined as those adverse events requiring intervention that would be obvious to the 

subject and caregiver either through discussion by medical staff, or through interventions 

(procedures, medications, etc.). An example of an adverse event defined by the study but 

not included in this analysis as "significant" would be a mildly elevated total bilirubin or 

creatinine level without clinical significance or recourse. 
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Protocol 

SIP Scores at Intervals. The modified SIP was given to subjects who were being 

prepared for discharge and had completed three training exercises. The patient was given 

the first modified SIP questionnaire with written instructions for completion while still in 

the hospital. The initial SIP score was obtained when the subject was considered ready 

for discharge to a self-care setting. "Readiness" for discharge was assumed when 

subjects ~ad recovered from the effects of implant surgery, were ambulating well, and 

had no signs of complications or adverse events as defined by the parent study. Patients 

and their caregiver were also required to complete a training program focusing on L VAS 

function and maintenance, and procedures in case of device malfunction or patient 

complications. The training program required the patient and caregiver to take three 

excursions out of the hospital during which they were completely responsible for device 

maintenance before being considered ready for discharge to a self-care setting. The 

training program also included signs and symptoms of common complications associated 

with assist-device therapy such as infection and transient ischemic attack. "Self-care 

setting" was defined as the subjects usual home or temporary residence in Tucson, or as 

an "apartment-like setting" within the hospital. This latter setting was a specially 

developed hospital room with a small kitchen and living area. The patient managed all 

medications, and the caregiver assisted in device maintenance as if they were home. 

Staff visits were minimal. Discharge was voluntary in that patients and their caregivers 

had to be completely comfortable with the idea of leaving the hospital with the L VAS in 

place. 
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After completion of the initial SIP, subsequent SIP scores were obtained at 

approximately 30-day intervals until transplant, death, or physical inability to complete. 

The subject was asked to complete the tool at his/her own convenience, but within 24 

hours. Completed forms were collected by the investigator within 24-48 hours. If the 

tool was not completed within this time-frame the subject was asked to complete it by the 

following day. If the subject remained in the hospital or had been readmitted to the 

hospital, the tool was delivered to the subject's room. If the subject was discharged the 

tool was given to him/her during a clinic visit to be completed at home and returned at 

the next weekly clinic visit. 

Adverse Event Scores 

The number of adverse events that occurred for each subject was collected from 

the patient's chart and indicated on a tally sheet. From that list the cumulative number of 

significant adverse events from the date of implant to the end of each SIP interval was 

calculated to determine an adverse event score for each interval. The cumulative number 

of significant adverse events was utilized versus the number of significant adverse events 

occurring during each interval because it was assumed that the effects of previously 

occurring events might influence perception of quality of life later, especially when 

events recur. Except for SIP interval 1, SIP intervals were defined as the 30-day time 

period previous to the completion of each SIP questionnaire. SIP interval 1 included the 

time period from implantation to the completion of the initial SIP. 
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Data Analysis 

Descriptive statistics were used to evaluate demographic data, modified SIP 

scores and adverse event scores. The scores for each subcategory of the Physical domain 

(Body care, Ambulation, Mobility), the Physical Total, and the Social Interaction 

subcategory were calculated for each SIP interval. Measures of central tendency were 

used to describe demographic data and the distribution of each of these scores. The SIP 

scores for SIP intervals 1, 2, and 3 were compared (1 and 2, 2 and 3, 1 and 3). Paired t

tests for differences were used to analyze change· in SIP scores between SIP intervals. 

The SIP data from intervals 4 and 5 were not subjected tot-test analyses since fewer than 

four patients had data for these intervals. The adyerse event score for each SIP interval 

was correlated with the Physical Total score and Social Interaction score for the interval 

using Pearson's correlation coefficient to determine if there was a relationship. 



CHAPTER IV 

RESULTS 

This chapter includes a description of the sample population, presentation of the 

findings, and results of the statistical analysis of the data. Data analysis was completed 

using the SPSS® 8.0 for Windows computer program (SPSS Inc., 1998). 

Description of the Sample 

55 

The study sample consisted of 11 subjects who ranged in age from 35-65 years 

with a mean age of 55 years. Most subjects were between the ages of 52 and 65 years, 

with two subjects younger than 50 years. There were three female and eight male 

subjects. All subjects were married. Etiology of cardiac failure was ischemic heart 

disease in seven subjects (six males, one female), and idiopathic cardiomyopathy in four 

subjects (two male, two female). All subjects were considered to be in the end stages of 

cardiac failure prior to L VAS implantation, were NYHA functional class IV, and were 

listed on the United Network for Organ Sharing (UNOS) national waiting list for a donor 

heart. Nine subjects underwent cardiac transplant after being supported with the LVAS, 

and two subjects died before a donor organ was found (Table 3 ). 

The total number of days that subjects were hospitalized before implant of the 

Novacor LVAS ranged from 2 to 45 with a mean of 16.82. The number of days from the 

time of implant to the time the subject was considered ready for discharge ranged from 

13-68 days, with a mean of 38.45 days. All subjects were considered "ready for 

discharge" to a self-care setting at study entry. Eight subjects chose to assume 

independent living in a self-care setting. Seven of these subjects were discharged to 
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apartments outside the hospital. One preferred to be placed in an "apartment" within 

the hospital rather than leave the hospital. The number of days in a self-care setting for 

these eight subjects ranged from 4-93, mean 49.62. Of the three subjects who were not 

discharged to a self-care setting, one chose to remain in the hospital under staff care. The 

other two subjects received cardiac transplant before discharge with the assist device. 

Table 3 

Demographic Characteristics of the Sample (N=l 1) 

Mean Age (years) 

Gender Male/Female 

Number Transplanted 

Number Expired 

Etiology 
Ischemic Cardiomyopathy 
Idiopathic Cardiomyopathy 

55.09 (range 35-65) 

8/3 

9 

2 

6 Males/ I Female 
2 Males/ 2 Females 

The subject who chose to remain in the hospital completed two SIP questionnaires 

before refusing to continue to complete subsequent questionnaires. The two subjects who 

received a transplant before they could be discharged with the device each completed 

only the initial SIP. 

Of the two subjects who died, one was on L VAS support for 208 days and lived 

outside the hospital for 76 days. The other was the subject who chose to remain in the 

hospital under staff care. The total number of days of LVAS support for this subject was 
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154. The total number of days of LVAS support for all subjects ranged from 28-208 

with a mean of 111 days (Table 4 ). 

Table 4 

Mean Hospital Days Prior to L VAS Support, Mean Days With L VAS Support 
(N=l l) 

Time in Hospital 
Before L VAS implantation 

Total Days with LVAS 

Time Prior to "Readiness" 
For Discharge 

Time Prior to Discharge 

Days in Self-care Setting 
(n=8) 

SIP Intervals 

16.82 

111.36 

38.90 

71.4 

49.62 

Days 

2-45 

28-208 

13-68 

27-155 

4-93 

Data for each subject were collected at SIP intervals. The number of SIP 

intervals per subject ranged from 1-5. SIP interval 1 was defined by readiness for 

discharge and was completed by all subjects. The subsequent SIP intervals were 30 +/- 5 

days; the date of data collection defined the end of each interval. Six subjects completed 

SIP interval 2; five subjects had been transplanted ( of the six subj~cts that completed 

interval 2, one was in the hospital). Four subjects completed interval three; between 



58 

interval 2 and 3, one subject was transplanted and one subject refused to complete 

further questionnaires (this subject survived an additional three months and died in the 

hospital). Three subjects completed interval 4; between interval 3 and 4 one subject was 

transplanted. Two subjects completed interval 5; between interval 4 and 5 one subject 

was transplanted. After interval 5, one subject was transplanted and one died. 

Significant Adverse Events 

Each subject experienced several significant adverse events during the course of 

the study. The various types of adverse events occurring for the study sample are listed 

in Table 5. 

Table 5 

Description of Major Significant Adverse Events 

Cerebral vascular accident Bleeding 
Transient ischemic attack Chest pain 
Reoperation/tamponade Respiratory distress/reintubation 
Reoperation/abdominal incision Pain at percutanous lead site 
Infection/sputum, percutaneous lead site, pump pocket 

Statistical Analysis by Research Question 

Question I. Research question I asked "what is the health related quality of life of 

the patient supported with the portable Novacor LVAS as a bridge to transplant?" Health 

related quality of life was defined by the SIP scores: the Physical Total (PT) score (sum 

of the subcategories ambulation, mobility, and body care and movement) and the Social 

Interaction (SI) score. The higher the score, the greater the degree of dysfunction. 

The PT and SI mean scores for the total sample are presented in Table 6. The PT 

mean score at SIP interval 1 was 38.91 (s.d.= 11.34). The SI mean at interval 1 was 



27.99 (s.d.=14.07). At SIP interval 2 the PT and SI mean scores had decreased to 17.49 

(s.d.=17.04), and 16.29 (s.d.=5.18) respectively. 
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Descriptive data demonstrated a clinically significant degree of impairment 

indicated by both the Physical Total and Social Interaction scores at the time of 

"readiness for discharge" (interval 1 ). The major areas of impairment were indicated in 

the subcategories of ambulation and mobility within the PT score. By interval 3, scores 

of both of these subcategories had improved, especially the mobility score. The data 

suggest that there is an impaired quality of life at the time of readiness for discharge with 

the L VAS but that quality of life improves over the next 60 days on the L VAS. 

Question II. Research question II asked "does the quality of life of portable 

L VAS patients change as they go from an inpatient to a self-care setting?" SIP scores for 

five of the eight subjects discharged to an outpatient setting were available. The other 

three subjects were transplanted before discharge (Table 7). 

Paired t-tests for differences were used to analyze change in SIP scores between 

intervals. The subject who refused to leave the hospital was omitted from this analysis. 

The difference in SIP scores between interval 1 and 2 were analyzed. The mean PT 

score at interval 1 was 32.27 (s.d. 12.81), and at interval 2, 14.01 (s.d. 16.49), with a 

mean difference of 18.26 (s.d. 7.15). The difference was significant at .005. The mean 

SI score at interval 1 was 32.34 (s.d. 19.39), and at interval 2, 15.76 (s.d. 5.60), with a 

mean difference of 16.57 (s.d. 19.0). The difference was not significant (p=0.123) 

(Table 9). 



Table 6 

SIP Scores for the Total Sample, Mean {s.d.) 

Scale 

ambulation 

mobility 

body care 
and 
movement 

Physical 
Total 

Social 
Interaction 

Interval 1 
(N=l 1) 

46.00 
(15.45) 

42.81 
(21.25) 

34.25 
(13.77) 

38.91 
(11.34) 

27.99 
(14.07) 

Interval 2 
(N=6) 

30.24 
(26.85) 

12.79 
(13.92) 

13.83 
(15.80) 

17.49 
(17.04) 

16.30 
(5.18) 

Interval 3 
(N=4) 

25.41 
(30.89) 

8.10 
(9.41) 

12.38 
(22.77) 

14.59 
(21.37) 

10.01 
(7.61) 

Interval 4 
(N=3) 

25.85 
(39.35) 

7.14 
(7.95) 

15.51 
(26.86) 

16.26 
(25.89) 

3.81 
(6.61) 

Interval 
(N=2) 

30.76 
(43.50) 

5.00 
(7.08) 

20.14 
(28.48) 

19.59 
(27.71) 

4.48 
(6.33) 

There were four subjects in interval three. The mean SIP scores were calculated 

for these four subjects (Table 8). The mean difference in SIP scores between intervals 2 
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and 3, and 1 and 3 were calculated and analyzed using paired t-tests (Table 7). The mean 

PT score at interval 1 for this group was 35.09 (s.d. 12.88), at interval 2, 15.53 (s.d. 

18.63), and at interval 3, 14.6 (s.d. 21.37). The mean difference between intervals 2 and 

3 was 0.94 (s.d. 6.4). The difference was not significant. However, the mean difference 

between the PT score at interval 1 and PT score at interval 3 was 20.49 (s.d. 8.53). This 

difference was significant at .017. For the four subjects in interval 3, the mean SI score at 

interval 1 was 23.96 (s.d. 5.78), at interval 2, 15.03 (s.d. 6.19), and at interval 3, 10.01 
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(s.d. 7.6) {Table 9). The change in SIP scores between intervals 2 and 3, and 1 and 3 

were analyzed for these four subjects. The mean difference between the SI score at 

intervals 2 and 3 was 5.01 (s.d. 11.9). The difference was not significant (p= 0.461). The 

mean difference between the SI score at interval 1 and SI score at interval 3 was 13.94 

(s.d.11.12). This difference was not significance (p= 0.087). Analyses were not done 

beyond interval 3 due to the small number of subjects reaching intervals 4 and 5. 

Table 7 

Physical Total Score and Social Interaction Score at Intervals 1 and 2 
(N=5) 

SIP Interval 

1 

2 

Physical Total Score 
Mean (s.d.) 

32.27 (12.81) 

14.01 (16.49) 

Social Interaction Score 
Mean (s.d.) 

32.34 (19.39) 

15.76 (5.60) 

The answer to the research question is that during the 60 days following readiness 

for discharge, quality of life continued to improve mainly due to physical scores. Social 

scores tended to improve but did not reach statistical significance. 



Table 8 

Physical Total Score and Social Interaction Score at Intervals 1, 2 and 3 
N=4 

Interval 1 

Interval 2 

Interval 3 

Table 9 

Physical Total Score 
Mean (s.d.) 

35.09 (12.88) 

15.53 (18.63) 

14.6 (21.3 7) 

Social Interaction Score 
Mean (s.d.) 

23.96 (5.78) 

15.03 (6.19) 

10.01 (7.6) 

Mean Difference and Standard Deviation in Physical Total and Social Interaction Scores 
forlntervals 1-3: Paired t-test Analyses 

PT2 SI2 PT3 SB 

(N=5) (N=5) (N=4) (N=4) 

· PTl 18.26* 20.49** 
(7.15) (8.53) 

Sil 16.57 
(9.0) 

PT2 0.94 
(6.4) 

SI2 5.01 
(11.9) 

* = 0.005 ** = 0.017 
PT= Physical Total score SI = Social Interaction score 
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Question III. Research question III asked "is quality of life related to the 

number of adverse events experienced by the L VAS patient?" The number of significant 

adverse events for each subject per each interval was determined. Significant adverse 

events per subject per interval ranged from Oto 8, with a mean of 2.34. The total number 

of significant adverse events for all subjects ranged from 2-15, with a mean of 5.9, and 

median of 5 (Table 10). For all subjects, the cumulative number of significant adverse 

events occurring from the time of implant to the end of each SIP interval was calculated 

to determine the adverse event score (Table 11 ). 

Table 10 

Numbers of Significant Adverse Events for All Subjects Occurring in Each Interval 

SIP Interval N Minimum Maximum Mean (s.d.) 

1 11 1 7 3.54 (1.80) 

2 6 0 4 1.83 (1.33) 

3 4 0 1 0.50 (0.57) 

4 3 1 2 1.33 (0.57) 

5 2 1 8 4.50 (4.95) 

1-5 (Total) 11 2 15 5.90 (3.80) 



Table 11 

Adverse Event Scores 

SIP Interval 

2 

3 

4 

5 

N 

11 

6 

4 

3 

2 

Minimum 

2 

3 

6 

7 

Maximum 

7 

9 

6 

7 

15 

Mean (s.d.) 

3.54 (1.80) 

5.17 (2.32 

4.75 (1.26) 

6.67 (0.58) 

11.0 (5.67) 
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The mean adverse event score for each SIP interval was correlated with the mean 

Physical Total and Social Interaction SIP scores for the corresponding interval. There 

were no significant correlations (Table 12). Quality oflife does not appear to be related 

to the number of adverse events experienced by the subjects in this study. 

Summary 

From the analysis of the results related to the research questions, several 

conclusions can be made about the sample population. There was a clinically significant 

degree of disability indicated by both the Physical Total and Social Interaction scores at 

the time of readiness for discharge. The degree of disability decreased over the next 60 

days of support with the L VAS. Therefore there was impaired quality of life at the time 

of readiness for discharge, but quality of life improved over the next 60 days with the 

L VAS. The improvement in quality of life was mainly due to less physical disability 

over time. 



Table 12 

r values for Correlations Between SIP Scores and Adverse Event Scores, 
Intervals 1-5 

Intervals PT and AE SI and AE 

1 

2 

3 

Scores 
r 

.039 

.592 

.076 

*= borderline significance 

Scores 
R 

.307 

.297 

-.787* 

While disability related to social interaction also tended to be less over time, the 

decrease in social disability did not reach statistical significance. In addition, the 

cumulative number of significant adverse events experienced during support with the 

L VAS was not related to quality of life. 
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CHAPTER V 

DISCUSSION AND CONCLUSIONS 
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This chapter presents an interpretation of the findings of this study as related to 

the conceptual framework and literature review. The clinical significance of the study, as 

well as the limitations and indications for future research are also presented. 

Interpretation of the Findings 

The findings of the present study demonstrated clinically significant impairment 

in both the physical and social interaction aspects of quality of life as measured by the 

SIP. The mean degree of physical disability at imerval 1 or readiness for discharge to a 

self-care setting was 39%. The mean degree of social interaction disability was 28%. An 

improvement in quality of life was measured by the SIP following readiness for discharge 

with L VAS support. The physical total impairment score significantly decreased 

. between intervals 1 and 2, as well as between intervals 2 and 3. At intervals 4 and 5 the 

total physical score demonstrated increasing impairment, however the number of subjects 

remaining in the study at these intervals had decreased to three and two, respectively. 

The subscales of the physical total demonstrated that disability related to mobility 

continued to decrease throughout all five intervals, while impairment related to 

ambulation, and body care and movement increased after interval 3. The variability also 

increased during the last two intervals ( 4 and 5) when the sample size was small. The 

subscales of the SIP that demonstrated increased physical disability included the 

following items: "I walk more slowly;" "I get around in a wheelchair" (ambulation); "I 
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require assistance with bathing;" and "I change position frequently" (body care and 

movement). The subscale measuring "mobility" demonstrated improvement through the 

five intervals and included the following items: "I stay within one room;" "I am not now 

using public transportation;" and "I stay away from home only for brief periods of time." 

The changes in social impairment over time were not significant, but 

demonstrated a trend for decreasing impairment throughout all intervals. The baseline 

interval l data indicated wide variability between subjects that limited the ability to 

demonstrate statistically significant change between intervals. The social interaction 

subcategory of the SIP included items regarding relationships between family members 

and the subject, as well as other social relationships: "I talk less with those around me;" 

"I am not doing the things I used to do to take care of my children or family;"and "I am 

avoiding social visits from others." 

One of the research questions asked whether quality of life would be related to 

adverse events, but the findings demonstrated no such relationship. In fact, at interval 1, 

the correlation between the physical score and adverse event score was only 0.039. Since 

one of the criteria for "readiness for discharge" was increased physical function 

(ambulation), no matter how many adverse events the subject had experienced prior to 

readiness for discharge, the subject had to be able to ambulate well in order to be 

considered ready for discharge. Therefore it is not surprising that there was no 

correlation between physical impairment and adverse events at this interval. The 

correlation for social interaction and the adverse event score at interval 1 was higher 

(0.307), although not significant. Social interaction activities were not included in the 
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criteria for discharge. Interestingly, at interval 3 there was a trend toward a negative 

correlation between the mean social interaction and adverse event scores (r = 0.787), as 

adverse events increased impairment of social interaction decreased. While the 

correlation between social interaction and adverse event scores was relatively high, it was 

not a significant correlation because of the small sample size. The borderline correlation 

between social interaction and adverse event scores may be related to familiarity with 

having complications, and accepting them as part of the impact of L VAS support. 

Cumulative adverse events may actually increase social interaction scores since patients 

involved with heart transplantation tend to relate well to the medical team (Muirhead et 

al., 1992). Patients may indicate social interaction based on relationships with the 

medical team which are generally close in terms of clinic visits, phone calls, and 

provision of emotional support. Social interaction might actually increase with the 

experience of adverse events as the patient assumes a more active "sick role" with 

increased interaction with the medical team and increased concern from family and 

friends. 

The findings relative to the physical scores were affected by one subject in the 

sample that experienced decreased physical function overall and whose scores varied 

from 39-54% disability over five intervals. The large standard deviation indicated in the 

physical scores for each interval, therefore, is accounted for by one subject; this one 

subject who remained in a wheelchair was a major reason for the higher physical 

disability scores over time. The same subject, however, had social interaction scores 

similar to the rest of the subjects in the current study. The social interaction scores for 



this subject decreased from 23.5% disability at interval 1, to 11 % disability at interval 2, 

and 3% disability at interval 3. This subject also had the greatest number of adverse 

events (15). This decrease in social dysfunction may have been related to increased 

interaction with the medical team as the subject experienced the effects of cumulative 

adverse events. 

Findings as Related to the Conceptual Framework 
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The findings demonstrated improved quality of life over the first 60 days, mainly 

related to the physical total score. This improvement in the physical score supports the 

idea that the patient continues to benefit from improved physical condition after 

discharge from the hospital. Even though there are restrictions imposed by the presence 

of the LVAS, the patients have adjusted to those restrictions and continue to have 

decreased disability in ambulation, mobility, and body care and movement. Their 

perception is that they are less impaired with the L VAS the longer they have it - at least 

until 60 days after readiness for discharge. Changes later in the course of the study 

(subjects reaching intervals 4 and 5) may have several interpretations within the structure 

of the conceptual framework. Patients could be discouraged since they have not received 

a transplant. This attitude could effect their perception of their level of function or 

motivation to undertake physical activity. Increased disability in later intervals may also 

be related to the increased cumulative number of adverse events or other effects of long

term L VAS support, although a relationship to adverse events was not demonstrated in 

this study. The study sample in the current study may have been too small to indicate this 

effect. 
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There is a phenomenon termed the "honeymoon period" seen in transplant 

recipients in the initial months post transplantation that may also occur in the group of 

patients with L VAS support. The "honeymoon period" is a sense of well being related to 

the relief of receiving a donor heart, which is perceived as a cure for illness. In addition, 

patients usually experience a significant improvement in physical function in a relatively 

short period of time. The perception of sickness impact decreases. However, the novelty 

of being a transplant recipient may wear off as the patient becomes well acquainted with 

day to day ritual of talcing immunosuppressive medications, experiencing side effects 

related to medications, and performing health maintenance tasks ( clinic visits, heart 

biopsies, etc) related to heart transplantation. Sickness impact may increase again, 

especially if there are transplant-related complications. Patitts with LVAS may 

experience similar issues in that the initial device implantation is life saving. In addition, 

patients with LVAS support are currently usually transplant candidates. The patient may 

perceive a decreased level of sickness impact in general because the LVAS is a 

temporary measure that significantly improves the signs and symptoms of advanced 

congestive heart failure during the wait for transplantation. The patient and family are 

initially positive about device support and motivated to learn to become self-sufficient 

with the L VAS in order to be discharged from the hospital. As the patient becomes 

familiar with having the L VAS in place, and experiences improvement in physical 

ability, sickness impact decreases. With the ability to be discharged out of the hospital, 

sickness impact should decrease further as the patient is able to assume a more normal 

physical existence with the ability to perform activities freely. 



The social interaction results are not so clear. Social interaction scores 

continued to improve over the five intervals but differences in scores between intervals 

were not statistically significant. With the ability to be discharged from the hospital to a 

self-care setting, sickness impact in terms of social interaction should decrease as the 

patient is able to assume a more normal social role with family and friends. However, 

there may be other factors affecting social interaction that were not measured; for 

example, patients may feel uncomfortable in the public arena if the device is seen and 

heard by others. The patient's family and the medical team may represent most of their 

public exposure. 
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In addition, patient and family worries related to economic drain on the family, 

the health of the patient, and whether the patient will survive the waiting period for a 

donor may have some negative affect on social interaction. Concerns related to the future 

may become more obvious to the patient as the novelty of being out of the hospital wears 

off and the wait for transplant becomes the focal point. In addition, social interaction 

may be particularly affected by discharge to a self-care setting when family interaction 

becomes important in the care of the patient with L VAS support. Social interaction may 

be somewhat negatively affected by the changed relationship of the patient and spouse 

(spouse is usually the caregiver), and/or by changed relationship dynamics within the 

family due to the patient's illness. The patient may feel that he or she·is a burden to the 

family and that perception may negatively affect social interaction with the family. 

The cumulative number of adverse events &id not appear to be related to physical 

or social functioning in this study. Sickness impact, however, may increase with the 



incidence of complications or "adverse events" related to L VAS support. The 

perception of sickness impact is subjective and some complications may be tolerable for 

the patient depending on symptoms, the response from the medical team, and how the 

patient usually responds to the health-related stressors in general. If the patient perceives 

the complication as easily treatable ( an opinion derived from the response of the medical 

team), and symptoms are tolerable, sickness impact in terms of physical and social 

functioning may not be affected. If the complications are serious and treatments difficult, 

the patient may perceive increased sickness impact. However, if the patient experiences 

multiple complications over time, degree of sickness impact may be decreased over time 

as the patient becomes familiar with having complications and accepts them as part of the 

impact of LVAS support. In addition, cumulative adverse events may actually decrease 

social interaction disability scores as the patient increases interaction with the medical 

team. 

Many of these concerns however, would be different for patients with the L VAS 

as an alternative to transplant, or permanent therapy. The waiting for a donor heart 

would no longer be a factor, alleviating the stress of whether the patient will receive a 

donor heart. Discharge to home would be seen as a final goal for the patient, instead of a 

temporary measure. Because discharge would be a major goal, achieving the ability to 

return home would be an indicator of decreasing illness. Family dynamics might be 

affected more positively if the discharge to home with the L VAS was perceived as a final 

step toward recovery from the effects of advanced heart failure. The perception of 



sickness impact should decrease as the patient becomes more familiar and comfortable 

with L VAS support as a permanent measure. 

Findings as Related to the Review of the Literature 

The present study included physical function in the definition of quality of life. 
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One of the findings of this study was that physical function improves over time with 

LVAS support. In their study of 148 heart failure patients, Grady, Jalowiec, & White

Williams_ (1996) compared quality of life at the time of being accepted to the waiting list 

for transplant (non-device patients) with quality oflife one year after transplantation. 

They utilized several instruments to evaluate quality of life, including SIP scores to 

measure functional status. Data were collected shortly after the time of being put on the 

waiting list for transplant, and then one year post-transplant. Seventy percent of subjects 

pre-transplant were NYHA functional class III (had symptoms with minimal activity), 

and 90% of the subjects post-transplant were NYHA functional class I (no symptoms). 

The SIP scores indicated low levels of disability both before and after transplant, 

however significant improvement in overall functional status was still seen one year after 

transplant (before =21 %, one year after= 13%, t = 5.37, p< 0.0001). 

In the study performed by Grady et al. ( 1996), physical total scores decreased 

after transplant. Physical total scores before transplant demonstrated less disability than 

seen in the present study at interval 1. The researchers did not record interim scores, but 

at one year post transplant, physical disability had decreased to 13 % which was similar to 

findings in the present study at 60 days post discharge. This finding illustrates 



similarities of L VAS patients to transplant patients, and supports the conclusion that the 

LVAS did not impair physical ability. 
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In addition, Grady et al. ( 1996) reported that disability in psychosocial function 

was slightly less after transplant but had not improved significantly. Mean social 

interaction scores were 22%, before transplant, and 15%, after transplant. Social 

interaction scores in the present study were similar. At readiness for discharge the social 

interaction score was 28%. By interval 2, or 30 days after discharge, the social 

interaction score was 16%. By interval 2, then, the subjects in the current study 

resembled post-transplant patients as reported by Grady, et al. In addition, social 

interactions scores continued to decrease in interval 3 to a mean of 10%. 

The results reported in the current study are interesting to compare to the study 

performed by Dew, et al. (1999). The researchers studied a similar sample population of 

10 patients with L VAS support who were discharged out of the hospital as compared to 

inpatients with the LVAS and transplant recipients. For inpatients with the LVAS, the 

mean SIP score for body care and movement was 25%, for ambulation, 32%, and for 

mobility, 22%. After discharge with LVAS (at about 30 days) the mean scores were: 5% 

(body care and movement), 13% (ambulation), and 4% (mobility). Transplant recipients 

at 7 months post transplant had similar low degrees of limitation to the outpatients with 

LVAS: 5% (body care and movement), 8% (ambulation), and 6% (mobility). These 

subscores are lower than those reported in the present study at interval 2, however most 

of the outpatients with LVAS support (eight of the ten) studied by Dew et al. were 



residing at Family House with on-site supervision. They may have perceived lower 

degrees of disability due to the ready availability of assistance. 
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In addition, social interaction scores reported by Dew et al. (1999), were 60% at 

30 days post implant with the LVAS (patients still hospitalized), and 30% at 30 days post 

discharge with the LVAS. In the current study, subjects indicated 28% disability in 

social interaction at interval 1 (approximately 30 days after implant), at the time of 

readiness for discharge. At interval 2, or 30 days after discharge, percent disability had 

decreased to 16%. Therefore social interaction showed greater improvement in the 

present study which may have been related to the fact that almost all of the patients in 

this study were discharged to an unsupervised self-care setting that was usually an 

apartment, if not their home. The discharge setting may have related to the higher degree 

of independence associated with being "home" including the ability to interact with 

family and friends freely. 

Clinical Significance 

The clinical significance of this study is related to the potential future use of the 

LVAS as a life-long therapy, an alternative to transplantation. With the increasing 

numbers of heart transplant candidates and the static number of available donor hearts, 

the use of the L VAS is becoming a more common life saving therapy. Because of the 

lengthening waiting period, the ability to return heart transplant candidates to a more 

normal setting has become of great interest, especially to patients and their families. It is 

important to determine that support with the L VAS in a self-care setting is both effective 



and desirable. This study indicated that patients can experience positive quality of life 

with L VAS support outside of the hospital in a self-care setting. In addition, quality of 

life with the L VAS has been shown to be similar to that of patients post heart transplant 

in other studies. These findings support the use of the L VAS as an alternative therapy. 

Limitations and Indications for Future Study 

Limitations of the study included the small sample size, and the decrease in 

sample size between intervals. Half of the subjects were lost through transplantation by 

the end of the first interval. Subjects transplanted early (in the first interval) had higher 

physical and social disability scores and lower adverse event scores. It was not possible 

to adequately measure the effects of adverse events in these patients since they did not 

have time to experience additional events. 
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Because of the small sample size overall, the study results are limited in regard to 

relevance to the L VAS population at large. Future studies with larger sample populations 

should be performed to more accurately predict the effects of L VAS support over time, 

and in relation to the occurrence of adverse events. There are no long term (>5 years) 

studies of the effects of device support. 

There are specific aspects of device support that might influence quality of life 

that were not specifically examined in this study. Physical discomfort from the implanted 

device, the necessity for the patient to carry components ( or have them nearby) at all 

times, and fear of device failure might be important factors. The psychosocial effects of 

the necessity of a caregiver, as well as the effects on the relationship between the patient 
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and caregiver through the transplant process were not measured. Since the caregiver is 

currently an integral part of LVAS therapy in this country, it would be important to 

investigate the effects of the responsibility of the caregiver to the patient from both of 

their viewpoints. In addition, the impact of the use of mechanical assist device support 

on other family relationships has yet to be investigated. For example, anxiety related to 

the wait for a donor heart has been shown to be the major stressor in the transplant 

process (Kuhn et al., 1990). This stressor, while common to transplant candidates with 

device support, would not be a factor for patients with L V AD support as an alternative to 

transplant. It is possible, however, that anxiety as experienced by both the patient and 

family might then be directed instead toward complications and survival. 

The use of measures examining other factors pertaining to quality of life might 

have been advantageous in this study. In addition, the psychological effects of L VAS 

support should be investigated further to consider the aspects previously mentioned, as 

well as the potential effects of permanent placement. 

Summary 

The results of the findings as discussed in this chapter suggest that quality of life 

of patients with L VAS support was greatly related to improvement in physical ability 

over time, and with discharge to a self-care setting. Social interaction also tended to 

improve but may have been affected by changes in family dynamics or increased family 

responsibility in the care of the patient, especially considering the role of the caregiver 

who is usually the spouse. Other family concerns such as economic drain, the health of 
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the patient, and anxiety related to whether the patient will survive the waiting period for 

transplant may also have had negative affects on social interaction. In addition, quality of 

life did not appear to be related to the adverse events experienced as a result of support 

with the L VAS. Recommendations for future research include studies related to the 

effect of support with the L VAS on the caregiver and other family relationships. In 

addition, other beneficial studies would be those that examine specific physical and 

psychological aspects of L VAS support, and the effects of long-term support with the 

LVAS. 
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APPENDIX A 

HUMAN SUBJECTS APPROVAL 



APPENDIXB 

INCLUSION/EXCLUSION CRITERIA 
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INCLUSION/EXCLUSION CRITERIA 

FOR IMPLANTATION OF NOV ACOR™ L VAS 

Inclusion Criteria 

Accepted as a transplant candidate 

Age between 15 and 65 years 

Body surface area between 1.5m2 and 2.5m2 

NYHA Functional Class IV 

Signed informed consent 

Exclusion Criteria 

Renal dysfunction: creatinine > 5.0 mg/dl or BUN> 100 mg/dl 

Hepatic dysfunction: total bilirubin > 5 mg/dl 

Infection: positive blood culture or body temperature > 3 8° C and WBC > 15K/ul 

Pulmonary parenchymal disease and/or fixed hypertension: PVR >480 dynes/cm5 or 
PA systolic > 65mm Hg (PVR and PA measured after intervention to reduce pulmonary 
resistance) 

Diagnosed primary coagulation or platelet disorder: Hemophilia or history of heparin
induced thrombocytopenia. INR > 3.0 or PTT> 2.5 times control in a patient not on 
anticoagulation 

Symptomatic or asymptomatic cerebrovascular disease: 70% carotid artery stenosis or 
ulcerative lesion 

Symptomatic peripheral vascular disease: previous or impending tissue loss or rest pain 

Prosthetic aortic valve 

Cancer with metastases 
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APPENDIXC 

DEFINITION OF ADVERSE EVENTS 
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ADVERSE EVENTS AS DEFINED BY PARENT STUDY 

Bleeding: blood loss requiring blood transfusions beyond which is expected for 

cardiopulmonary bypass surgery or any bleeding requiring surgical exploration for 

resolution. 

Hemolysis: Plasma free hemoglobin levels> 40mg/dl on two consecutive days. 

Reoperation: Any surgical intervention after patient has left the operating room post

LVAS implant (excluding transplant). 

Infection: Any positive culture of body tissue or fluid requiring treatment with 

antibiotics ( excluding prophylactic antibiotics). 

Renal Dysfunction: Dialysis for any duration or hemofiltration for more than three days 

or renal dysfunction developing or deteriorating after postoperative day one. 
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Respiratory Dysfunction: Inability to discontinue ventilatory support after five days post

implant or subsequent reintubation for respiratory distress ( excluding reoperation or 

temporary intubation for diagnostic or therapeutic procedures). 

Right Ventricular Dysfunction: Requirement for mechanical support of the right ventricle 

(RV AD) or central venous pressure (CVP) > 18 mmHg with cardiac index 

(CI)< 2.0 L/min/m2 in a normovolemic patient in the absence oftamponade or 

pneumothorax. 

Hepatic Dysfunction: Dysfunction developing or deteriorating after postoperative day 

three as evidenced by an increase above the upper limit of normal in any two of the four 

liver function indices (bilirubin, SGPT, SGOT, LDH). 
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