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In 1947, the World Health Organization defined health
as “a state of complete physical, mental and social

well-being, and not merely the absence of disease and
infirmity.”1 During the same period, the first recognized
effort to examine quality of life (QOL) was being devel-
oped by Karnofsky et al2—a checklist designed for physi-
cians to document the degree of functional impairment
using a single 8-point scale. This early work subse-
quently led to the development of a number of con-
ceptual frameworks, studies, and instruments related to
QOL. Even though work related to QOL has progressed
over the last half century, a common definition for this
concept has yet to emerge. Despite the lack of a precise
definition, QOL is broadly accepted to be a multidi-
mensional construct that represents an individual’s per-
ception of his or her health, happiness, and general
well-being at any given period of time. Common
dimensions include physical function, psychoemo-
tional function, social function, and role function.

The goal of healthcare today is to improve the QOL
of patients, in addition to curing physical illness. Sub-
jective well-being and positive emotions and experi-
ences (eg, happiness, life satisfaction) are critically
important to measure in patients because of their adap-
tive significance. Research has repeatedly shown that
people, including those with chronic physical health
problems, who are happy and who report an inner expe-
rience of contentment, adapt more successfully to
changes in health status, have more satisfying interper-
sonal relationships, maintain perseverance in the face
of adversity, and consume fewer healthcare resources.3-5

Therefore, developing interventions to enhance QOL
are crucial for patients confronting significant health
changes (ie, chronic illness and transplantation). 

As healthcare has become more successful in
treating illness, concerns of providers, as well as patients,
have gradually shifted to diminishing the side effects
of treatment and enhancing QOL. In the field of organ
transplantation, although patient and graft survival is
remarkably high, opportunities to improve transplant
outcomes exist particularly as they relate to patient
self-reported indicators of QOL. In the field of kidney
transplantation, for example, researchers have found
that over the last decade, QOL scores before kidney
transplantation have been improving steadily, where-
as posttransplant QOL scores have remained stag-
nant or may even be worsening.6 The trend toward
improved QOL in kidney transplant candidates may be
related to proactive measures being taken in dialysis
units to assess QOL and design interventions accord-
ingly, the earlier referral of patients for transplantation,
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and an increase in the number of preemptive trans-
plants. The failure to see similar gains in the post-
transplant kidney population may be related to (1) the
failure to address QOL issues explicitly during the
posttransplant period; (2) more aggressive immuno-
suppression in recent years; and (3) an increased sur-
vival rate, which has resulted in more patients with
comorbidities retaining functioning grafts. Although
observations such as these are limited to the kidney
transplant population and may not be directly appli-
cable to recipients of other organ types, we believe
that optimal levels of posttransplant QOL are not
being achieved within the transplant population as a
whole. Therefore, it is important to monitor QOL
trends in transplant recipients in order to improve their
QOL outcomes. 

Use of QOL Findings in Practice
One way to gauge the state of a science and its

relevance to practice is by the attention given it in the
literature, particularly in the form of review articles.
Generally, review articles are prepared only when
there is a sufficient body of literature for synthesis and
the generation of recommendations for theory, prac-
tice, or research. During the 1970s, 4 review articles
were indexed in PubMed related to QOL in kidney
disease. By the 1980s, interest in QOL grew, produc-
ing 38 review articles. By the 1990s, a clear place of
prominence was established for QOL as a key out-
come in transplantation with the publication of 246
review articles.7 Given the information generated over
the last several decades, some important questions
remain: What are we doing with what we know? Are
we systematically assessing and documenting QOL?
How are we addressing QOL concerns that have been
identified? Is QOL being considered from a sociopo-
litical perspective?

Despite the accumulation of QOL information
related to transplantation, studies are for the most part

descriptive in nature. Ongoing systematic assessment
and documentation of QOL needs to replace time-
limited, center-specific studies, and build on efforts to
incorporate QOL as an outcome in clinical trials. QOL
needs to be integrated into our practice and become a
goal for transplant recipients. To accomplish this, QOL
must be measured systematically and benchmarked as
an independent outcome so that strategies may be
developed to improve clinical practice.

The Patient Outcomes Registry for Transplant
Effects on Life (PORTEL) is a step in that direction.
It provides a mechanism for the systematic assessment
of QOL outcomes and ultimately serves as a resource
for data that can be used for benchmarking purposes.
Armed with this information, strategies can be designed
hopefully to help transplant recipients dramatically
improve their QOL. In this supplement, we present the
first annual report of the PORTEL registry and chal-
lenge transplant centers across the country to consider
how they are addressing their patients’ QOL goals. 
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Anationwide registry, the Patient Outcomes Registry
for Transplant Effects on Life (PORTEL), was

established to evaluate the impact of organ transplanta-
tion on patients’ lives, determine the effects of immuno-
suppressive regimens on posttransplant outcomes, and
identify predictors of posttransplant quality of life
(QOL). The QOL framework (Figure 1) that forms the
foundation for the PORTEL registry is composed of 5
interrelated domains: (1) health factors, (2) social fac-
tors, (3) major health events, (4) major life events, and
(5) QOL and related factors. Health factors include
conditions that transplant recipients experience related
to their health status. These factors are for the most
part ongoing in nature, and include examples such as
the persistent need to manage chronic health condi-
tions like diabetes or the side effects of therapy such as
osteoporosis. Often, an overriding factor for transplant
recipients is the adequacy of their organ function. Over-
all, these health factors are influenced by, and also influ-
ence, the occurrence of major health events. Major
health events are more episodic in nature and are often
related to the occurrence of a rejection episode or a
severe adverse event such as a bone fracture due to
osteoporosis. 

An individual’s health status is also linked to social
factors and the major life events that he or she encoun-
ters. Much like health factors and major health events,
social factors are conditions and events that generally
characterize the individual’s social environment,
whereas major life events are more episodic and dis-
ruptive to the individual’s usual routine. Social factors
can include socioeconomic status, available social

support, and employment status. Major life events may
include the death of a family member, an unexpected
change in living arrangements, or the loss of a job.
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Figure 1  The quality-of-life framework.
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All 4 of these domains interact with one another,
and together influence QOL in terms of both its physi-
cal and psychosocial components. The degree to which
health and social factors and major health and life
events affect QOL can be mediated by a number of
variables. For example, compliance with prescribed
health regimens and participation in health-related
behaviors serve as a buffer, either dampening or
enhancing the influence of these factors and events on
QOL outcomes. 

QOL may be conceptualized in a multitude of
ways. Regardless of how QOL is viewed, it is important
that any undertaking to study or measure this construct
be done within a clear and broad framework that
includes physical, emotional, and role function compo-
nents. The framework created as part of the PORTEL
project has successfully aided the development and
implementation of the registry. 

Methods
Solid-organ transplant recipients were contacted

through various mechanisms including national trans-
plant meetings, referrals from transplant centers, com-
munity events, support groups, and direct mail. All
transplant recipients 16 years of age or older with func-
tioning grafts were eligible to participate. Patients were
invited to participate in the registry without restric-
tions on the type of immunosuppressive regimen that
they were on or the amount of time that had elapsed
since the date of their transplantation. 

Patient confidentiality was assured to all patients,
and financial support for the registry (Fujisawa Health-
care, Deerfield, Ill) was disclosed to participating pro-
viders and patients. Institutional review board approval
and patient informed consents were obtained at partic-
ipating centers when requested and appropriate. No
marketing or educational materials were provided to
registry participants along with the survey instruments.

Study Design and Data Collection
The registry was designed as a large observational

registry to capture patient-reported outcomes in a real-
world environment and to reflect patterns of disease
and care. Recruitment occurred through a broad range
of settings to ensure a diverse study population.
Because this is an observational study with ongoing
enrollment, no attempt was made to ensure that patients
to date who enrolled from a particular center were a
random sample of patients seen at that center. Over
time, as enrollment in the registry increases, we will be
able to stratify patients based on center-specific and
national demographics. 

Patients who enrolled in the registry were asked
to complete a self-administered 100-item instrument
consisting of 5 domains: (1) health factors (organ func-
tion, medications, hospitalizations), (2) social factors

(socioeconomic status, social support, and productivity),
(3) major health events (rejection episodes, adverse
events), (4) major life events (family changes, employ-
ment), and (5) QOL and related outcomes (physical
appearance, general health, disease specific health).
Patients enrolled in the registry were contacted every 6
to 12 months and were asked to complete the same ques-
tionnaire. The survey took about 20 minutes to complete. 

The survey instrument was organized to collect the
following patient variables and outcomes: demograph-
ics, clinical outcomes, medications, and side effects.

Demographics. Patients were asked to report demo-
graphics including age, gender, race, socioeconomic
status, work status, living arrangements, and social
support. 

Clinical Outcomes. Patients were asked to rate
transplanted organ function (on a scale from 0, not at
all, to 5, perfectly) and to report comorbidities, hospi-
talizations, and the number of treatments for rejection,
infection, and overimmunosuppression.

Medications. Patients reported antirejection med-
ications and doses taken in the last 6 months. Patients
also reported medications taken for a variety of common
comorbidities including diabetes and hypertension. 

Side Effects. The frequency and severity of known
immunosuppressive side effects were assessed using
the Memphis Survey. This survey was developed in
1997 independently of the registry to measure the
occurrence (frequency) and impact (severity) of side
effects of immunosuppressive medications on QOL in
transplant recipients.1 It is the only disease-specific
instrument developed using a multistage factor analy-
sis designed to capture items of most relevance to trans-
plant recipients on a variety of immunosuppressive
medications including cyclosporine, tacrolimus, myco-
phenolate mofetil, and rapamycin. The initial ques-
tionnaire included more than 100 items representing a
wide range of possible problems a patient could face,
including headache and hyperglycemia. Following factor
analysis, a smaller subset of items emerged as inde-
pendent factors contributing to QOL. 

The Memphis Survey has 4 subscales: emotional
burden, life/role responsibilities, mobility, and gas-
trointestinal distress. A fifth subscale includes miscel-
laneous side effects (enlarged gums, increased hunger,
staying asleep, weight gain, increased hair growth,
infections, trembling hands, high blood pressure, easy
bruising, loss of interest in sex and sexual perform-
ance) found to be more prevalent during the first 2
years after transplantation. Symptom experience con-
sists of 2 dimensions—symptom occurrence (do you
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have this problem?) and symptom distress (how trou-
bling is it?). Frequency and severity of each side effect
were coded on a scale of 0 to 4, from “no problem” to
“always a problem.” Participants obtained subscale
scores ranging from 0 to 40, with higher scores repre-
senting a worse side effect profile. 

Quality of Life. Recent reviews in QOL research
have demonstrated the importance of including multi-
ple measures of QOL, including both disease-specific
and generic instruments as part of a complete health
assessment. According to a report from the Transplant
Outcomes and Research Group, a thorough evaluation
of health status involves pairing a generic question-
naire with a disease-specific questionnaire.2 In keep-
ing with these recommendations, the Memphis Survey
was used to provide a disease-specific perspective and
the short form-12 (SF-12), a generic QOL instrument,
was used to assess overall QOL.3 The SF-12 (Quality-
Metric, Boston, Mass) was designed to be a shorter
alternative to the SF-36, the gold standard tool in QOL
assessment.4 The summary measures of the SF-36
comprise an 8-scale health profile, whereas the SF-12
primarily tests patient assessment of physical and
mental health, using 2 summary measures: the Mental
Component Summary (MCS) and the Physical
Component Summary (PCS). Preliminary tests of reli-
ability and validity have found the SF-12 to be highly
correlated with the SF-36 making it an appropriate
choice for research studies with large sample sizes and
constraints on questionnaire length. 

Physical Appearance. Due to the known cosmetic
side effects of some immunosuppressive medications,
questions about physical appearance were designed
based on a previously unpublished Physical Appear-
ance Scale developed by Bergner. This scale has been
used in prior studies comparing immunosuppressive
agents.5 The questions were developed prior to the ini-
tiation of the registry, and were designed to address
the effects of immunosuppressive agents on aspects of
physical appearance such as satisfaction with appear-
ance and embarrassment due to increased hair growth
or enlarged gums. 

Data Analyses
The majority of the data in this report are presented

descriptively at the cross-sectional level. Significance
testing was conducted only for comparisons of interest,
such as the determination of demographic differences
between comparative groups. As the registry enrolls
more participants, we will be able to conduct additional
statistical testing, including longitudinal analysis and
predictive modeling.

Descriptive statistics were generated for patient
demographics, clinical outcomes, side effects, and QOL.

In addition, data were analyzed by organ type, immuno-
suppressive regimen, and time since most recent trans-
plantation. Assessments of patient outcomes, side
effects, and QOL were conducted across various
immunosuppressive agents, although the analyses
focused on cyclosporine- and tacrolimus-based regi-
mens. To examine outcomes over time, patients were
assigned to clinically relevant discrete groups based
on number of years since most recent transplantation:
less than 1 year, 1 to 2 years, and 3 to 5 years. All data
analyses were performed using SPSS version 10.0.7
statistical software (SPSS Inc, Chicago, Ill).

In the following sections, data collected in each
of the 5 domains (health factors, health events, social
factors, life events, and QOL outcomes) are presented.
In the first section, we describe the characteristics of the
registry population. In the second section, we report
data on health factors and health events including
patient-reported adverse events, side effects and comor-
bidities. The data are presented by organ type, time since
transplantation and immunosuppressive regimen. In
the third section, we report social factors and life events
including work status and the impact of physical appear-
ance on social activity. The last section examines QOL
outcomes across a number of different variables, includ-
ing demographic, social, and clinical factors. 

Selected Findings
Registry Population: Overview 

Overall, this report includes 771 patients repre-
senting all geographic areas of the United States. The
registry population had an average age of 50, consisted
of slightly more men than women and although all
major racial groups were represented, predominantly
included white people (Table 1). Less than 4% of reg-
istrants reported an educational level less than 12th
grade, nearly 35% reported having at least 1 college
degree (Table 2) and nearly one third of patients cate-
gorized themselves as having a managerial or profes-
sional career (Table 3). In general, the distribution of
registrants by organ type was representative of the
national transplant population with the majority of
patients being kidney transplant recipients (Figure 2).
The time since transplantation ranged from less than 1
year to more than 11 years with the majority of patients
at 2 years or less posttransplantation (Figure 3).
Roughly equal proportions of registry participants
reported being on either a cyclosporine- (n=397) or
tacrolimus-based (n=311) immunosuppressive regi-
men. Whether on a tacrolimus- or cyclosporine-based
regimen, the majority of patients reported being on
triple therapy and the vast majority of registry partici-
pants noted the inclusion of prednisone as a part of
their immunosuppressive regimen (Figure 4).

Demographically, the registry participants were
similar to the general transplant population in terms of
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age, gender, and organ type. However, several differ-
ences existed between the registry participants and the
general transplant population. The registry participants
were much more recent transplant recipients than the
general transplant population, with approximately 50%
being less than 3 years posttransplantation. In addition,
the percentage of African American patients in the
registry is lower than the national average. As registry

data are reviewed, it is important to do so within the
context of these participant characteristics. 

Health Factors and Health Events
Health factors and major health events are pre-

sented by organ type and because nearly all patients
were on either cyclosporine- or tacrolimus-based ther-
apy, data are also presented by primary calcineurin
inhibitor. Additionally, because the length of time since
transplantation can have a marked influence on QOL
outcomes, data are presented by posttransplant time
interval. 

Total respondents

Age, mean, years

Race
White
African American
Asian American
Hispanic
Other

Gender
Women
Men

Table 1  Demographic data of recipients*

Variable No. of recipients

80.4
7.1
1.0
5.3
2.1

771

50.7

620
55
8
41
16

361
407

%

*Numbers do not account for missing data.

8th grade or less
9th to 12th grade
High school graduate
Some college or technical school
4-year college
Graduate school
Postgraduate/professional school

Table 2  Highest level of education attained*

Education level
No. of 

recipients

1.9
1.9

20.4
39.2
20.1
7.7
7.7

15
15

157
302
155
59
59

%

*Numbers do not account for missing data.

Manager/professional
Technical/sales/administrative

support
Homemaker
Student
Service occupation
Precision production
Operator/fabricator/laborer
Retired
Other

Table 3  Occupation before transplantation*

Occupation No. of recipients

31.1
11.9

7.3
7.3
6.6
5.4
5.1
4.2

25.9

240
92

56
56
51
42
39
32

193

%

*Percentage exceeds 100% because of multiple responses.

Liver (n=169)

Lung (n=39)

Kidney (n=308)

Heart (n=153) Kidney
Heart
Liver 
Lung

Figure 2  Distribution of single organ transplants.*

*Numbers do not account for 53 repeat transplantations and 33 combined 
transplantations.

Figure 3  Time since most recent transplantation.
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Organ Type and Time Since Transplantation. The
number of pancreas and lung recipients participating
in the registry was insufficient for data analysis; there-
fore, data only from kidney, heart, and liver recipients
are included in this annual report. Figure 5 reports the
major health events experienced by registry partici-
pants. Infection was the predominant problem for all
groups of recipients and with the exception of hospitali-
zations, kidney recipients reported the fewest problems.

Table 4 indicates that heart recipients experience
the greatest rate of diabetes, hypercholesterolemia, and
osteoporosis whereas kidney recipients have the great-
est rate of hypertension. Figure 6 reports the side effect
profile using Memphis Survey results for kidney,
liver, and heart recipients who are less than 1 year, 1
to 2 years, and 3 to 5 years posttransplantation. At less
than 1 year, side effects in the emotional and mobility
domains were the most problematic for patients regard-
less of organ type. Mobility continued to be the most
problematic domain at 1 to 2 years and 3 to 5 years for
recipients of all organ types. Furthermore, problems
with mobility were greatest for all three groups of
transplant recipients who were 1 to 2 years posttrans-
plantation. Life role problems were also greater for all
groups of recipients who were 1 to 2 years posttrans-
plantation compared with patients who were less than

1 year posttransplantation. Kidney and heart recipients
who were 1 to 2 years posttransplantation reported more
emotional problems than those who were less than 1

Other
(n=70)

C-alone
(n=26)

CP
(n=84)

CPM
(n=140)

A indicates azathioprine; C, cyclosporine; M, mycophenolate mofetil; P, prednisone; R, rapamycin; T, tacrolimus.

Figure 4  Distribution of immunosuppressive regimens.

CPA
(n=77)

Cyclosporine

TPM
(n=119)

Other
(n=33) T-alone

(n=61)

TP
(n=71)

TPA
(n= 27)

Tacrolimus

Figure 5  Health events by organ type.
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year posttransplantation. Liver and heart recipients
who were 3 to 5 years posttransplantation did not
report a markedly different side effect profile than
those who were 1 to 2 years posttransplantation. How-
ever, kidney recipients who were 3 to 5 years posttrans-
plantation reported more problems than their counter-
parts who were 1 to 2 years posttransplantation. These
data suggest a stabilization of side effects for liver and
heart recipients and increasing problems for kidney
recipients over time since transplantation. This inter-
pretation is limited by the cross-sectional nature of the
analysis. Additional data that follows a cohort of trans-
plant recipients over time will be required to confirm
whether these trends do in fact reflect the common tra-
jectory of side effects encountered after transplantation.

Immunosuppressive Regimen and Time Since
Transplantation. Demographically, significant differ-
ences were found between patients on cyclosporine-

Kidney

Heart

Liver

Table 4  Comorbities by organ type

Diabetes
No. (%)

231 (75.0)

100 (65.4)

69 (40.8)

123 (39.9)

78 (51.0)

17 (10.1)

51 (16.6)

43 (28.1)

36 (21.3)

Cholesterol
No. (%)

Hypertension
No. (%)

Osteoporosis
No. (%)

55 (17.9)

35 (22.9)

25 (14.8)

Figure 6A  Memphis life/role, emotional, and mobility side
effect severity scores at <1 year by organ type.*

*Significance testing was conducted for kidney vs liver recipients. For
the life/role subscale, P< .05; for the emotional subscale, P< .001.
Significance testing was not conducted for heart recipients because of
small sample size.
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Figure 6B  Memphis life/role, emotional, and mobility side
effect severity scores at 1 to 2 years by organ type.*

*No comparisons were found to be significantly different for kidney vs
liver recipients.
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Figure 6C  Memphis life/role, emotional, and mobility side
effect severity scores at 3 to 5 years by organ type.*

*Significance testing was conducted for kidney vs liver recipients. For
the emotional subscale, P< .05. The life/role and mobility subscales were
not found to be significantly different for kidney vs liver recipients.
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versus tacrolimus-based therapy in terms of age, gender,
and time since transplantation (Table 5). However, it
may be argued that an age difference of 4.6 years and
a 10% difference in the number of men between the 2
groups are not clinically important. The difference in
time since transplantation is, however, of importance
and the fact that patients reporting tacrolimus-based
therapy are only 2.6 years posttransplantation should
be taken into consideration when examining data by
immunosuppressive regimen. 

Health factors impinging on QOL in the form of
comorbidities were similar for both groups in terms of
diabetes and osteoporosis; however, across most time
intervals, the tacrolimus-based group reported less hy-
pertension and high cholesterol than the cyclosporine-
based group (Figures 7 and 8). 

The Memphis Survey indicated that side effects
were present regardless of what immunosuppressive
agent formed the basis of therapy, but were not at
highly problematic levels. Overall, both groups of
patients reported the fewest problems in life role with
a stable level over time since transplantation. The
mobility subscale indicated that patients who were
less than 1 year posttransplantation experienced the
fewest problems, whereas problems were greater for
patients at 1 to 2 years posttransplantation and 3 to 5
years. The miscellaneous subscale (Figure 9) that

No. of recipients
(%)

Age, years

Gender
Men, No. (%)

Years since last
transplantation

Table 5  Baseline characteristics by immunosuppressive 
regimen

313 (40.6)

48.3

150 (47.9)

2.6

402 (52.1)

52.9

233 (58)

5.7

NA

< .001

< .01

< .001

Cyclosporine Tacrolimus P

NA indicates not available.

Figure 7  Prevalence of high blood pressure by regimen and
time since transplantation.
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Figure 8  Prevalence of high cholesterol by regimen and time
since transplantation.
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Figure 9  Memphis miscellaneous subscale severity scores
by regimen and time since transplantation.
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includes items found to be most problematic during the
first year after transplantation—high blood pressure,
staying asleep, easy bruising, weight gain, loss of interest
in sex, increased hair growth, sexual performance, infec-
tions, enlarged gums, trembling hands, and increased
hunger—did in fact have the highest scores for both
groups of patients who were less than 1 year post-
transplantation. However, patients who were 1 to 2 years
and 3 to 5 years posttransplantation reported a similar
level of problems in the miscellaneous domain compared
to the mobility domain. Patients on tacrolimus-based
regimens reported fewer problems in the mobility, life/
role, and miscellaneous domains at all time intervals. It
is of interest that lower scores on the miscellaneous sub-
scale are an unexpected finding given that this subscale
reflects problems encountered more commonly during
the first year posttransplantation, and that the tacrolimus-
based therapy group has a shorter mean time from trans-
plantation than the cyclosporine-based group. 

Summary. Although all groups of organ recipients
experience some degree of health problems following
transplantation, the mere existence of these problems
should not diminish the importance of the overall ben-
efit of transplantation as a life-changing procedure. The
severity of the side effects reported by the participants
in this registry indicated that they reached levels
described as being only mildly problematic. Similarly,
the percentage of major health events experienced by
this group of patients was arguably much less than
what would have occurred had they not undergone
transplantation. Therefore, these data provide evidence
that although some health problems accompany trans-
plantation, recipients do not consider these problems
to be major limiting factors in their lives.

Social Factors and Life Events
The primary social factors reported by registrants

that could affect QOL included work status, social sup-
port, and living status. In terms of work status, approx-
imately 38% patients reported working either full-time
or part-time during the past 6 months (Figure 10).
Patients at 1 to 2 years and 3 to 5 years posttransplan-
tation reported a higher rate of employment than those
less than 1 year posttransplantation (Figure 11). 

Major life events occur as a result of a significant
change in an individual’s life situation, such as a mar-
riage or divorce, loss of employment, or something of
similar significance. Data in this first annual report are
cross-sectional in nature and as such cannot capture
change in the registry participants’ status from a pre-
vious data collection point. Future reports will be able
to examine the presence and influence of major life
events for transplant recipients. 

Perhaps one of the biggest concerns of transplant
recipients that affect social role function is body image.

Self-reported physical appearance improved following
transplantation, but continued to cause problems for pa-
tients in various social situations and interpersonal rela-
tionships such as spending time with family and friends,
working outside the home, and sexual relations (Figures
12 and 13). Over 15% of patients reported problems
with social functioning with friends and at work while
nearly 30% reported problems with sexual functioning
as a result of physical appearance. Although these per-
centages reflect a significant number of patients, phys-
ical appearance has not typically been a concern of
healthcare providers during the posttransplant course

Figure 10  Current work status.
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Figure 11  Percentage of patients working full or part-time
by time since transplantation.
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of care. These data suggest that the quality of trans-
plant recipients’ lives could be further improved if con-
cerns regarding physical appearance are addressed. 

QOL Outcomes
Overall, QOL is represented by the PCS and MCS

component scores of the SF-12. Scores for the general
US population on this instrument range from 13 to 69
for the PCS and 10 to 70 for the MCS. Overall, MCS
scores for transplant recipients were comparable to
MCS scores for the general US population.; However,
PCS scores were lower compared to the general pop-
ulation, indicating impaired physical QOL.

Health Factors and Health Events. Age and gen-
der are demographic factors that can influence health.
Although gender differences in QOL were not apparent,
a trend appeared related to age (Figure 14). Although
physical QOL seems to diminish somewhat for reg-
istry participants in older age groups, mental QOL
appears to be better for the older age groups. 

Type of transplanted organ and time since trans-
plant are key factors associated with transplantation

Figure 12  Patients reporting good to excellent physical
appearance before and after transplantation.
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Figure 13  Patients reporting having problems with social
functioning because of physical appearance.
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Figure 14  SF-12 scores by age.
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Figure 15A  SF-12 scores by organ type at < 1 year since
transplantation.*

*No comparisons were found to be significantly different for kidney vs liver
recipients. Heart recipients were not compared because of small sample size.
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posttransplantation reported poorer QOL than did
those less than 1 year, and heart recipients at the 2
time points were quite similar (Figures !5A and B).
The net result of these shifts is that little difference
appears to exist in SF-12 scores for patients who were
1 to 2 years posttransplantation regardless of trans-
plant type. The observation remains essentially
unchanged when SF-12 scores are examined for
patients who were 3 to 5 years posttransplantation
(Figure 15C).

Social Factors and Major Life Events. Employ-
ment and social support are key social factors that
have the potential to influence QOL significantly.
Registry participants who were employed reported 
better MCS and PCS scores than participants who
were not employed (Figure 16). Available data do not
permit determination of whether physical status pro-
hibited employment, employment enhanced physical

status, or both situations were present. Regardless, it
should be a goal for transplant recipients to return to a
productive life whether it be employment for pay, vol-
unteer work, or an active life as a homemaker.

Whether an individual lives alone or with other
people is one indicator of social support. For our reg-
istry participants, the presence of another person in the
household was associated with a higher mental, but
lower physical component score (Figure 17). These data
suggest that having another person physically close to
share your day-to-day experiences enhances emotional
well-being. In terms of physical well-being, the presence
of another person could be viewed much like employ-
ment. Is another person present because the transplant
recipient needs the assistance, or does living alone
enhance independent physical activity? Examination
of social support data regarding the number of people
available to provide support suggests an answer to this
question (Figure 18). These data show that as the
number of individuals available for support increased,
so did both the mental and physical component scores,
suggesting that the support of more people is associated
with better physical well-being. 

Figure 15B  SF-12 scores by organ type at 1 to 2 years since
transplantation.*

*No comparisons were found to be significantly different for kidney vs liver
recipients. Heart recipients were not compared because of small sample size.
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Figure 15C  SF-12 scores by organ type at 3 to 5 years since
transplantation.*

*No comparisons were found to be significantly different for kidney vs liver
recipients. Heart recipients were not compared because of small sample size.
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Figure 16  SF-12 scores by work status.
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Figure 17  SF-12 scores by living status.

60

55

50

45

40

35

30
(n=55)    (n=316)
Mental QOL

(n=55)   (n=316)
Physical QOL

Single/living alone Living with spouse/
significant other

P<.05P<.05

Better
quality
of life



13Progress in Transplantation, Supplement, June 2003

References
1. Winsett RP, Hathaway DK, Wicks MN, Alloway RR. Design

and development of a survey specific for immunosuppressant
side effects in transplant recipients. Proceedings of the Sigma
Theta Tau, Beta Theta Chapter-At-Large; Research
Conference; 2000; Memphis, Tenn.

2. Whiting JF. Standards for economic and quality of life stud-
ies in transplantation. Transplantation. 2000;70:1115.

3. Ware JE, Kosinski M, Keller SD. A 12-item short-form
health survey. Med Care. 1996;34:220-233.

4. Ware JE, Snow KK, Kosinski M, et al. SF-36 Health Survey:
Manual and Interpretation Guide. Boston, Mass: The Health
Institute, New England Medical Center; 1993. 

5. Pirsch JD, Miller J, Deierhoi MH, Vincenti F, Filo RS.
Comparison of tacrolimus (FK506) and cyclosporine for
immunosuppression after cadaveric renal transplantation.
FK506 Kidney Transplant Study Group. Transplantation.
1997;63:977-983.

Figure 18  SF-12 scores by social support.

60

50

40

30
(n=13)

No help

Better
quality
of life

MCS PCS

(n=171)
Few friends
and family

(n=208)
Several friends

and family

(n=44)
More than 
I can count



14 Progress in Transplantation, Supplement, June 2003

The future will continue to bring an increasing
emphasis on quality-of-life (QOL) outcomes in

healthcare. As we make more strides in our ability to
conquer disease and illness, the consequences of ther-
apies on people’s lives will be of major importance, not
only as factors in determining which of several alterna-
tive therapies should be chosen, but if a therapy should be
chosen at all. A key consideration of patients has always
been how therapies influence their lives. Increasing con-
sumer knowledge and empowerment will result in greater
participation of patients in managing their illness and
making key therapeutic decisions. The growing interest
of third-party payers in QOL outcomes will further con-
tribute to the increasing significance placed on QOL.
As payers examine the cost-effectiveness of various ther-
apeutic interventions, more questions will arise concern-
ing the QOL they provide. 

The continued emphasis on QOL will have direct
implications for research and practice. Most of our QOL
research in transplantation has been descriptive in nature.
Studies are emerging that focus on the prediction of
outcomes and on interventions that may enhance QOL.
For example, researchers have begun to examine
whether specific psychological interventions have QOL
benefits for transplant recipients. One such clinical
trial is currently underway at the University of Florida.
Funded by the American Lung Association of Florida,
researchers are randomizing adult lung transplant can-
didates on the waiting list to receive either traditional
supportive psychotherapy or QOL therapy. In the lat-
ter group, patients receive weekly sessions targeting
16 areas of life that appear to be most relevant to over-
all life satisfaction or QOL. These include health, self-
esteem, goals and values (or philosophy of life), stan-
dard of living, work, recreation, learning, creativity,
helping others, love relationship, friendships, relation-

ships with children, relationships with relatives,
home, neighborhood, and community. Researchers are
monitoring changes in perceived QOL, psychological
functioning, relationship satisfaction, physical health,
and health service utilization patterns.

We need more of these studies if our research is
ultimately to direct practice. Data from these efforts need
to be assembled and published to further our body of
knowledge, help to identify patients who are most at
risk for compromised QOL and to determine the types
of interventions that will be most helpful to them.

As we apply our findings to patient care, we must
carefully consider how to make the transition from
existing practices to new ones. Most QOL instruments
have been research-driven; we now need to consider their
utility in the clinical practice setting. Specifically, we
must determine if the currently available tools are mea-
suring what we want to know in a clinically relevant man-
ner. We must also examine the social services offered to
patients by transplant centers. Many transplant programs
offer some type of supportive therapy, usually in a group
format, for their transplant recipients. Most of these
groups are organized to provide some elements of peer
discussion and information pertinent to the transplant
process. Despite their widespread use and hypothesized
benefits, further research must be conducted systemati-
cally to validate their effectiveness in either improving
QOL or ameliorating psychological distress.

Another trend is the emphasis on multidisciplinary
practice and research. Multidisciplinary teams are being
utilized more frequently in the exploration of QOL with
research scientists representing the fields of nursing,
medicine, psychology, sociology, and statistics. Because
of the limited availability and competition for research
dollars, as well as the fresh perspective brought by other
disciplines, the emphasis on multidisciplinary work will

Future directions in quality-of-life 
research and intervention 
Donna Hathaway, RN, PhD, James Rodrigue, PhD
College of Nursing, University of Tennessee Health Science Center, Memphis, Tenn (DH), Center for Behavioral Health
Research in Organ Transplantation and Donation, University of Florida, Health Science Center, Gainesville, Fla (JR)
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continue. Finally, it will be important to keep in mind
that QOL is value-laden and is an individual’s self-
perception. The subjective nature of QOL must be
considered as we determine what dimensions of QOL
should be assessed and how we use this information.

The PORTEL (Patient Outcomes Registry for
Transplant Effects on Life) project provides a mecha-
nism by which we can begin to address some of the
important QOL issues facing transplantation. The
framework upon which the registry is built provides
an essential multidisciplinary view of QOL and main-

tains the necessary patient perspective of this construct.
As a nationwide registry, PORTEL will generate mul-
tisite data that are longitudinal in nature and provide
an opportunity for us to move beyond mere descrip-
tion of posttransplant QOL outcomes. Ultimately,
registry data may be used for benchmarking purposes
and to design and monitor interventions to enhance
posttransplant QOL. We know organ transplantation
improves QOL. Through a systematic assessment of
posttransplant QOL we will be able to help transplant
recipients attain the highest level of QOL possible.



16 Progress in Transplantation, Supplement, June 2003

PROGRESS
IN

TRANSPLANTATION

To receive continuing education credit for this test (ID 4000-J31S), mark your answers on the form
below, complete the enrollment information, and submit it with the $13 processing fee (payable in US
funds) to the American Association of Critical-Care Nurses (AACN). Answer forms must be postmarked
by June 1, 2005. Within 3 to 4 weeks of receipt of your test form and determination of your passing
score, AACN will send you a CE certificate. Your certificate will be accepted by ABTC and AACN for
continuing education credit.

PROGRESS IN TRANSPLANTATION courses are approved by AACN and the North American Transplant Coordinators
Organization (NATCO). AACN is accredited as a provider of continuing education in nursing by the American
Nurses Credentialing Center’s Commission on Accreditation. AACN programs are approved by the State Board of
Nursing of Alabama (#ABNP0062), California (01036), Florida (#FBN2464), Iowa (#332), Louisiana (#ABN12),
Nevada, and Colorado. AACN programming meets the standards for most other states requiring mandatory continu-
ing education credit for relicensure. NATCO is an approved provider of continuing education by the American
Board of Transplant Coordinators. ABTC has approved this educational offering and grants Continuing Education
Points for Transplant Coordinators under NATCO approved provider #4000.

CE Test Instructions

Patient Outcomes Registry for 
Transplant Effects on Life
Objectives
1. Identify the purpose and goals of the Patient Outcomes Registry for Transplant Effects on Life
2. Explain the differences that were found in quality-of-life outcomes for organ transplant recipients
3. Discuss the clinical implications of the findings of the Patient Outcomes Registry for Transplant Effects on Life

Mark your answers clearly in the appropriate box. There is only one correct answer. You may photocopy this form.

CE Test Form

Program evaluation

Agree Neutral Disagree
Objective 1 was met ❑ ❑ ❑

Objective 2 was met ❑ ❑ ❑

Objective 3 was met ❑ ❑ ❑

The content was appropriate ❑ ❑ ❑

My expectations were met ❑ ❑ ❑

This method of CE is effective ❑ ❑ ❑

for this content

The level of difficulty of this test was:
❑ easy   ❑ medium   ❑ difficult
To complete this program, it took me

hours / minutes.

Name 

Address 

City                                                  State            ZIP

Social Security No.                               Phone (     )

If applicable: State(s) of licensure _______________________

License number(s)

ABTC certification number

❑ CPTC, expiration
❑ CCTC, expiration

❑ I would like to receive my certificate via e-mail.
E-mail address: ______________________________________

Mail this entire page to AACN, 101 Columbia, Aliso Viejo, CA 92656, (800) 899-2226

Test ID: 4000-J31S
Form expires: June 1, 2005

Contact hours: 2.5
Passing score: 11 correct (73%)

Test writer: Ruth Kleinpell-Nowell, RN, PhD, CS, CCNS

AACN Category: A
ABTC Category: I

Test fee: $13

CE

1. ❑a 2.❑a 3.❑a 4.❑a 5.❑a 6.❑a 7.❑a 8.❑a 9.❑a    10.❑a   11. ❑a   12.❑a   13.❑a   14.❑a   15.❑a   
❑b ❑b ❑b ❑b ❑b ❑b ❑b ❑b ❑b  ❑b ❑b ❑b       ❑b ❑b ❑b
❑c ❑c ❑c ❑c ❑c ❑c ❑c ❑c ❑c ❑c ❑c ❑c ❑c ❑c ❑c
❑d ❑d ❑d ❑d ❑d ❑d ❑d ❑d ❑d ❑d ❑d ❑d ❑d ❑d ❑d



1. What instrument is considered the gold standard
tool in quality-of-life (QOL) assessment?
a. Karnofsky Performance Measure
b. Quality of Life Index
c. SF-12
d. SF-36

2. Which one of the following is not a domain of the
QOL framework for the Patient Outcomes Registry
for Transplant Effects on Life (PORTEL)?
a. Major life events
b. Health factors
c. Employment status
d. Social factors

3. The PORTEL registry represents survey results
from how many patients?
a. 125
b. 322
c. 771
d. 950

4. Transplant recipients of which organ 
have the greatest rate of hypertension?
a. Kidney
b. Heart
c. Liver
d. Pancreas

5. Transplant recipients of which organ experience
the greatest rate of diabetes, hypercholesterolemia,
and osteoporosis?
a. Kidney
b. Heart
c. Liver
d. Pancreas

6. Miscellaneous side effects of immunosuppressive
therapy, such as enlarged gums, weight gain, 
and increased hunger, are found to be more 
prevalent during what time frame after 
transplantation?
a. 2 years
b. 4 years
c. 5 years
d. 6 years

7. What QOL domains were the most problematic for
transplant recipients at less than 1 year, regardless
of the organ type?
a. Health and physical status
b. Activities of daily living and work
c. Emotional and mobility
d. Psychological and physical status

8. Transplant recipients of which organ experienced
the highest incidence of rejection?
a. Kidney
b. Liver
c. Pancreas
d. Heart

9. Which QOL domain was the most problematic at 3
to 5 years for recipients of all organ types?
a. Return to work
b. Health status
c. Social
d. Mobility

10. What period after transplantation demonstrated the
fewest problems in the mobility subscale?
a. Less than 1 year
b. 1 to 2 years
c. 2 to 4 years
d. 5 to 7 years

11. Patients receiving what type of immunosuppressive
regimen reported fewer problems in mobility life/
role, and miscellaneous domains at all time intervals?
a. Tacrolimus-based regimen
b. Cyclosporine-based regimen
c. Mofetil-based regimen
d. Prednisone-based regimen

12. What percentage of patients in the PORTEL 
registry reported working either full- or part-time?
a. 25%
b. 38%
c. 58%
d. 72%

13. What percentage of patients reported problems
with social functioning with friends and at work?
a. 5%
b. 10%
c. 15%
d. 25%

14. What social factor was associated with increased
physical and mental component scores for registry
participants?
a. Marriage
b. Having children
c. Employment
d. Retirement

15. What is one of the biggest concerns of transplant
recipients that affect social role function?
a. Employment
b. Marital status
c. Body image
d. Mobility

CE Test Questions
Patient Outcomes Registry for Transplant Effects on Life




