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Cardiothoracic transplantation’s success at prolonging life—and its economic costs—must be considered
relative to its psychosocial benefits and costs. Moreover, psychosocial outcomes themselves influence
long-term post-transplant morbidity and mortality rates. Although psychosocial outcomes—encompassing
patients’ physical, psychologic and social functioning, their management of their medical regimen and global
quality of life—are the focus of many recent studies, these investigations have yet to yield many
evidence-based interventions that are routinely applied to improve patient outcomes. Our goals were to
summarize existing work on psychosocial outcomes, delineate areas requiring attention, offer recommenda-
tions for steps to advance the field, and thereby provide an impetus for the conduct of clinical trials of
interventions to improve these outcomes. We concluded that research must generally shift away from
descriptive studies and toward prospective and clinical trial designs to: (a) examine a full range of risk factors
and clinical sequelae of patients’ psychosocial status; and (b) evaluate the effectiveness of psychosocial
interventions. In addition, these issues must be considered across all cardiothoracic recipients, including not
only heart recipients but the less-studied populations of lung and heart-lung recipients, and must include
longer-term (5+ years) outcomes than is typical in most work. The importance of adequately sized samples
to ensure statistical power, and the need to construct study samples representative of the larger
cardiothoracic transplant population, cannot be overestimated. Implementing these changes in research
design and substantive focus will ensure that psychosocial outcomes research will have maximum impact on
transplant recipients’ clinical care. J Heart Lung Transplant 2006;25:716-25. Copyright © 2006 by the
International Society for Heart and Lung Transplantation.

Although a substantial literature exists regarding clinical
outcomes after adult cardiothoracic transplantation
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(CTTx), there are considerably fewer data on post-
transplant psychosocial outcomes. Psychosocial out-
comes encompass recipients’ physical functional and
psychologic status, behavioral management of their
medical regimen, social functioning and global percep-
tions of quality of life (QOL). The success of CTTx at
prolonging life demands that these outcomes receive
careful attention. This is imperative because the out-
comes are themselves critical indicators of the utility of
CTTx: both its economic costs and its benefits in
prolonging life must ultimately be considered relative to
the psychosocial costs and benefits of receiving a new
organ.? In addition, psychosocial outcomes predict
morbidity and mortality outcomes post-transplant.>~
Thus, transplant programs’ ability to maximize patient
health and survival may depend in part on their capacity
to foster optimal psychosocial outcomes.

Therefore, the Nursing and Social Sciences Council
(NSSC) of the International Society for Heart and Lung
Transplantation (ISHLT) formed a workgroup to criti-
cally evaluate the current state of the science regarding
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Physical functional
« functional capacity & performance
« perceived physical health & symptoms
« sexual functioning

« medical compliance
(medications, diet, etc.)
« substance use/abuse

Global QOL
« perceived overall well-being
« happiness
« satisfaction
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Psychological
« clinical disorder & subclinical distress
« cognitive functioning

Social

« return to work

. relationship stability
« social adjustment

Figure 1. Conceptualization of key post-transplant psychosocial domains and specific outcomes within each. This multidimensional conceptual
perspective derives from the larger field of psychosocial and QOL research in the context of chronic illness.>*98:9° Adapted from Dew MA, Switzer
GE, DiMartini AF, et al. Psychosocial assessments and outcomes in organ transplantation. Prog Transplant 2000; 10;239-59. Used with

permission.

the nature, predictors and clinical sequelae of psychoso-
cial outcomes in adult CTTx, as well as the status of
interventions to improve these outcomes. The interna-
tional workgroup included members from the fields of
nursing, psychology, psychiatry, epidemiology and social
work. We were charged with: (1) reviewing the litera-
ture on adult CTTx psychosocial outcomes; (2) deter-
mining gaps in this literature; and (3) formulating
specific recommendations to guide future research to
significantly advance the field.

To accomplish these aims, we identified 5 major
domains of psychosocial outcomes, as shown in Figure 1.
In identifying and defining these domains, we adopted
a conceptualization®® in which the transplant is con-
ceived as generating a series of psychosocial effects that
radiate outward through key domains of patients’ lives.
Physical and psychologic functioning are the most directly
and intimately affected, followed by patients’ behavior in
managing the medical regimen, their social interactions,
and ultimately their global QOL perceptions.

METHODOLOGY

The empirical literature published between 1980 and
2004 was reviewed via searches of major electronic
databases (e.g., MebLINE, PsychinFo, CINAHL). We fo-
cused on English-language articles; however, German,
French, Dutch and lItalian articles were reviewed by
workgroup members fluent in those languages.

The next section summarizes the major results of our
review, including references to representative publica-
tions; individual, exhaustive reviews of each psychoso-
cial domain are available elsewhere.®™° The focus and

unique contribution of the present review concerns the
comprehensive set of conclusions that we generated
regarding the methodologic and substantive strengths
and limitations of existing literature. These were evalu-
ated by NSSC members at the 2003 and 2004 ISHLT
annual meetings, with subsequent revisions. Finally, we
present a series of specific recommendations for future
research. These recommendations evolved directly
from ISHLT annual meeting discussions and were for-
mulated during a series of workgroup meetings.

SUMMARY OF MAJOR FINDINGS FROM PSYCHOSOCIAL
OUTCOMES RESEARCH
Physical Functioning

Both objective measures (e.g., exercise capacity) and
subjective measures of physical functioning (e.g., per-
ceived functional status) improve with CTTx.**"*" How-
ever, CTTx recipients continue to report significant dys-
function in some areas (e.g., sexual performance).*8-%*
They frequently describe new physical symptoms that
cause distress post-transplant, arising primarily as immu-
nosuppressant side effects (e.g., altered body appear-
ance).*®192223 Heart transplant (HTx) recipients’ physical
functioning remains high for up to 9 years post-trans-
plant'#24=2° Limited data through the early years after
lung transplant (LTx) suggest similarly maintained bene-
fits, whereas heart-lung transplant (HLTX) recipients
show renewed impairments over time.*>2"28 Key pre-
dictors/correlates of poorer physical functional out-
comes post-transplant are displayed in Table 1. No
studies have examined whether physical functional
status itself predicts subsequent post-transplant clinical
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Table 1. Predictors and Correlates of Poorer Functioning in each Psychosocial Domain (with references to representative studies)

Psychological functioning

Physical functioning Psychiatric disorders/distress

Neurocognitive status

Behavior in managing the medical regimen

Clinical Clinical
e Posttransplant secondary

medical complications'®2”

Demographic
o Older age?®:8
e Female gender'®19:22

Clinical Psychosocial

e Higher body mass e Poor physical functioning at
index, HTx%%5° time of CTTx or

e Higher pulmonary perioperatively29:49-63.64
vascular resistance, e Pretransplant history of
HTX80-61 psychiatric disorder?®

e Onset of BOS, LTx®2 e Poorer social supports2®-3242

e Disease other than e Use of avoidant/passive
CF, LTx*® coping strategies®*~5¢

e Greater pretransplant e Lower sense of personal
psychological control/self-efficacy®4~5¢
distress® e Lower optimism/hope®”

e Cumulative cyclosporine
dose, HTx®®

e Pretransplant VAD
support, HTx®®

Demographic
o Younger age”®

Clinical

e Posttransplant secondary medical
complications®®-7°

o Disease other than CF, LTx®®

Psychosocial

o Pretransplant nonadherence®4%:7°

Physical symptom distress and disability>®:7°
Lower satisfaction with health36-5*
Pretransplant history of psychiatric disorder or
substance abuse”""2

Posttransplant psychological distress®>®
Poorer social supports3-36:7°

Use of avoidant/fatalistic coping strategies®®-®
Low sense of self-gfficacy/motivation®”2
Negative expectations/beliefs about posttrans-
plant outcomes, need for regimen, or barriers
to adherence36-41:67.74

BOS, bronchiolitis obliterans syndrome; CF, cystic fibrosis; VAD, ventricular assist device.

outcomes (Table 2). Four intervention studies that
included post-transplant physical functioning outcomes
are summarized in Table 3. They provide some evi-
dence of positive effects on exercise capacity but
mixed effects for perceived physical functioning.

Psychologic Functioning

Mood and anxiety disorders, as well as sub-clinical
psychologic symptoms, are relatively common in the
first year after CTTx (and are even more prevalent than
before transplant), but abate over the next several
years.?°=31 Psychologic distress may increase in the
later (5+) years post-transplant.?*2>32 Neurocognitive
status has been examined only in HTx recipients, with
inconsistent findings regarding levels and nature of
impairment.3*3* Key predictors/correlates of poorer
psychologic functioning post-transplant are displayed in
Table 1. Table 2 shows that psychologic disorders and
symptomatology themselves predict subsequent clini-
cal outcomes. Of the three intervention studies that
considered psychologic outcomes, two noted improve-
ments (Table 3).

Behavior in Managing Post-transplant Medical Regimen

Studies report wide ranges of rates of non-adherence to
the CTTx medical regimen, including 0% to 40% for
taking medications,®3°38 29 to 27% for keeping clini-
cal appointments,®>~3® 16% to 41% for following pre-
scribed diets,*>3"° 13% to 72% for exercising,**3"3°
22% to 59% for monitoring vital signs,3>-3® 6% to 35% for

Continued on page 719.

cigarette smoking®=2"*° and 6% to 27% for heavy
alcohol use or other substance abuse/dependence.3>%7
Non-adherence in all areas increases with time, %3641
Key predictors/correlates of post-transplant non-adher-
ence are listed in Table 1. Table 2 shows that non-
adherence predicts clinical outcomes. The few interven-
tion efforts have obtained mixed effects on adherence
(Table 3).

Social Functioning

The majority of CTTX recipients report positive percep-
tions of interpersonal relationships, social role partici-
pation and leisure activities.**?427:42-46 gocjal function-
ing improves over pre-transplant levels, and continues
to improve with time, especially for HTx recipi-
ents 1524:27:43.46-48 Fmployment rates post-transplant
are variable across studies, ranging from 12% to
74%,25424952 que in part to varying definitions of
employment. Employment rates appear to increase over
time post-transplant. Table 1 displays key predictors/
correlates of poorer social functioning, although no
study has examined whether social functioning affects
clinical outcomes. A single intervention study found
some positive effects on social functioning (Table 3).

Global QOL. We considered perceived global QOL as a
separate outcome because transplant recipients’ global
perceptions are often only modestly related to function-
ing in other specific psychosocial domains.>® CTTx
recipients report high global QOL.'*1°1819.27.4554.55



The Journal of Heart and Lung Transplantation
Volume 25, Number 6

Continued from page 718.

Cupples et al. 719

Social functioning

Global QOL

General social functioning Employment
Clinical Demographic
e Greater pretransplant illness o Older age®'5?
severity*® e Less education®””
e Poorer perioperative medical .
status® Psychosocial

e Long-term corticosteroid use”®

Psychosocial
o Poorer general health perceptions*?
e Posttransplant psychological

distress®24? functioning pretransplant”®

e Likely to lose health insurance or

disability income®>7°

e Feel physically unable to work®>"”

e Unstable employment history
pretransplant and/or longer period of
pretransplant disability®'-5277

e Poorer perceived physical and emotional

Demographic

e Younger age®*®°
e More education*®
o Unmarried®*

Clinical
e Posttransplant secondary medical complications®”-%*
e Onset of BOS, LTx'®62

Psychosocial

e Poorer perceived physical functioning and symptom
distress11,19,45,80

Posttransplant psychological distress'’

Personality disorder®’

Lower sense of personal control/self-efficacy*®-82
Unemployed and/or less job satisfaction®®

These perceptions improve over pre-transplant lev-
els,*?7° and they remain stable or further improve
with time post-transplant.>® Key predictors/correlates
of global QOL post-transplant are displayed in Table 1;
this outcome has not been considered as a predictor of
clinical outcomes. A single intervention trial found no
impact on global QOL (Table 3).

CONCLUSIONS
Substantive Findings and Areas of Omission
in Present Research

Table 4 summarizes the distribution of published data
in each psychosocial domain. Although there have
been many descriptive studies in most areas of
research, there are considerably fewer data on pre-
dictors and correlates of CTTx recipients’ psychoso-
cial status. These limited data constitute an important
impediment to progress: optimal patient manage-
ment to maximize psychosocial outcomes is feasible
only when we can clearly identify who is at risk for
sub-optimal outcomes, and under what circum-

stances this risk is increased. Finally, little informa-
tion is available on the impact of most psychosocial
domains on post-transplant clinical outcomes, and
little progress has been made in evaluating poten-
tially useful interventions. Given even the small
amount of literature showing that psychosocial out-
comes themselves predict clinical morbidity and mor-
tality, it is imperative to identify intervention strate-
gies to improve post-transplant psychosocial
functioning.

Table 4 also highlights differences in the current
knowledge base across the 5 psychosocial domains. For
example, among descriptive studies, there is a notable
lack of work on neurocognitive functioning. Among
studies of predictors/correlates of psychosocial out-
comes, there are fewer data for neurocognitive and
social role functioning than for other outcomes. Finally,
Table 4 shows that HTx recipients have been studied
much more extensively than other CTTx populations.

It is noteworthy that the 5 psychosocial domains
themselves encompass many specific outcomes.

Table 2. Post-transplant Psychosocial Variables Found to Predict Subsequent Clinical Outcomes in CTTx Recipients

Predictors from post-transplant psychosocial domains

Subsequent post-transplant clinical outcomes

Physical functional status
Psychologic functioning
Greater depressive and anger symptoms
Posttraumatic stress disorder related to the transplant
Behavior in managing the medical regimen
Medication non-adherence
Poorer dietary and exercise adherence
Smoking
Social functioning
Global QOL

_a

Increased risk of onset of chronic graft rejection, HTx*
Increased risk of mortality, HTx*

Increased risk of acute and chronic rejection and graft loss, HTx3:4:37:84-86
Increased risk for morbidity and mortality, HTx*8”
Increased risk of lung cancer, HTx, LTx

40,88-91

a

a

aNo studies have examined psychosocial variables from the domain as predictors of subsequent clinical outcomes in CTTx recipients.
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Table 3. Empirical Evaluations of Interventions Designed to Improve Psychosocial Outcomes in CTTx Recipients

Psychosocial outcome domain

Type of CTTx
Intervention recipient Physical functioning Psychologic functioning
Randomized, controlled trial of structured exercise training®®  HTx Improved exercise capacity —a
Uncontrolled trial of structured exercise training®® LTx Improved exercise capacity —a
Controlled trial of multicomponent psychosocial intervention HTx No improvements in Improved psychologic
to improve knowledge, coping and well-being®* perceived physical symptom levels
functioning
Uncontrolled trial of a meditation-based stress reduction LTx and non-CTTx —a Improved psychologic
program®® organ recipients symptom levels
Uncontrolled trial of multicomponent home spirometry LTx —a —a
education intervention®®
Controlled trial comparing usual vs enhanced education LTx, HLTx —a —A

about home spirometry®”

30utcome domain not considered in the clinical trial.

These outcomes differ dramatically in their coverage
in the literature. For example, in the physical func-
tioning domain, there are considerably more data
about exercise capacity and perceived physical func-
tioning than about sexual functioning. In the litera-
ture on behavior in managing the medical regimen,
medication adherence has received the greatest at-
tention. Furthermore, outcomes in all psychosocial
domains have been examined primarily in the early,
rather than later, post-transplant years.

Methodologic Strengths and Limitations in
Present Research

Several encouraging trends are apparent. Increasing
numbers of studies in all psychosocial domains pro-
vide more complete sample descriptions (e.g., sam-
pling frame, rates of refusal, attrition). There has also
been a movement toward larger sample sizes, espe-
cially in studies of HTx recipients. Increased sample
sizes enable more precise estimates of rates of spe-
cific psychosocial outcomes and their associations
with other variables. Finally, a growing number of
reports utilize standardized assessment instruments
with known psychometric properties. This increase
in assessment rigor has led to greater understanding
of the nature of post-transplant psychosocial out-
comes.

A variety of limitations remain, however. Despite
increased sample sizes, many studies remain statistically
underpowered. When studies report null findings due
to lack of power to detect effects (Type Il error),
potentially important relationships of psychosocial vari-
ables with other patient or clinical characteristics are
likely to be discounted and not pursued further.

An additional limitation is reliance on samples that
are not representative of the patient population
under study, or do not include important sub-groups
in sufficient numbers to examine them separately.

Continued on page 721.

For example, failure to include both genders in
studies designed to be generalized to all HTx or LTx
recipients, or failure to include representative pro-
portions of ethnic sub-groups, relative to their sizes
in the larger patient population at a given center or in
a given country, can reduce generalizability.
Although assessment methodologies have im-
proved, continuing conceptual ambiguities exist in
defining distinct elements of psychosocial outcomes.
The problem is not necessarily the fact that differing
definitions of variables are used across studies so
much as it is that CTTx researchers do not consis-
tently state how or why they chose to measure some
facets of the psychosocial domains and not others.
The need for conceptual and measurement clarity in
examining these domains is not unique to transplan-
tation; it is an issue for all areas of psychosocial
assessment, and it is currently undergoing extensive
study within the United States National Institutes of
Health roadmap of strategic activities, under the
Patient-Reported Outcomes Measurement Informa-
tion System (PROMIS) initiative.®’ In the meantime,
conceptual and measurement rigor—that is, careful
definition of domains to be assessed, and care in
instrument selection and administration—requires
continued attention in CTTx research to maximize
understanding and generalizability of study findings.
With respect to study design, the literature on
CTTx psychosocial outcomes continues to rely
heavily on cross-sectional strategies, rather than lon-
gitudinal or prospective designs that allow for clearer
conclusions regarding which variables are predictors
or risk factors vs those that are outcomes. This
weakness has limited the conclusions that can be
drawn about: (a) which patients are truly at risk for
poorer psychosocial outcomes; (b) whether these
outcomes themselves predict clinical outcomes; and
(c) what variables should be targeted for interven-
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Behavior in managing the medical regimen

Social functioning

Global QOL perception

a

a

No improvements in overall adherence, but
improved adherence in patients using the
intervention more frequently

_a
Improved adherence to home spirometry
No reliable differences in intervention groups

a

a

Improved social functioning; no change in —a
specific aspects of role functioning

No improvement in perceived global QOL

a

tion. Concerning the few interventions conducted to
date, important study design limitations include the
lack of control groups in many of the studies, and
(among those with controls) failure to use random-
ized designs. Both factors reduce the strength of any

conclusions that can be drawn.

RECOMMENDATIONS FOR FUTURE
PSYCHOSOCIAL RESEARCH
Substantive Issues

1. CTTx psychosocial outcomes research should,

with few exceptions (e.g., neurocognitive func-
tioning), shift away from purely descriptive stud-
ies and toward longitudinal and prospective stud-
ies that examine risk factors and outcomes of
CTTx recipients’ psychosocial functioning.

. Studies that examine risk factors for psychosocial
outcomes should place greater emphasis on in-
cluding a full range of factors believed to be
important. This would enable stronger conclu-
sions regarding: (a) the unique impact of particu-
lar risk factors relative to others; and (b) whether
the combined effects of series of risk factors are

additive or synergistic.

. Greater attention is needed in evaluating the

impact of CTTx recipients’ psychosocial function-
ing on clinical outcomes. A more complete under-
standing of effects on morbidity and mortality has
critical implications for clinical management and
intervention to improve clinical outcomes.

. Trials of promising interventions to maximize

psychosocial outcomes must be conducted. Nu-
merous psychologic, behavioral and rehabilitation
interventions evaluated in other chronic disease
fields are potentially relevant. Some may be easily
adapted and tailored to the unique medical and
psychosocial concerns in CTTx recipients. Alter-
natively, novel interventions could be designed
based directly on the existing psychosocial out-
comes literature in CTTX recipients.

Given the generally greater number of studies on
HTX recipients, greater focus is needed on psy-
chosocial outcomes for LTx recipients, especially
given their improved survival rates.

Greater consideration is needed of long-term (5+
years post-transplant) psychosocial outcomes and
their determinants for all types of CTTx recipi-
ents.

Table 4. Extent of Empirical Evidence on Nature, Predictors, Clinical Outcomes and Relevant Interventions for 5 Psychosocial Domains in

CTTx Recipients

Predictors of clinical

Descriptive information Predictors/correlates outcomes Interventions

Psychosocial domain HTx LTx HLTx HTx LTx HLTx HTx LTx HLTx HTx LTx HLTx
Physical functioning +++ ++ + ++ + + 0 0 0 + + 0
Psychologic functioning

Psychiatric disorders/distress +++ + + ++ + + + + 0 + + 0

Neurocognitive functioning + 0 0 + 0 0 0 0 0 0 0 0
Behavior in managing the post-

transplant regimen +++ + 0 ++ + 0 + + 0 + + +

Social functioning

Roles and relationships +++ ++ + + + 0 0 0 0 + 0 0

Employment +++ ++ + ++ ++ 0 0 0 0 0 0 0
Global QOL +++ ++ + ++ + 0 0 0 0 0 + 0

Key: +++, extensive amount of data available; ++, moderate amount of data available; +, little data available; 0, no data found.



722 Cupples et al.

7. Studies must include adequate representation of

important patient sub-groups whose outcomes
may differ from the majority of CTTX recipients.
This would include, for example, adequate rep-
resentation of women in HTx samples, and
adequate representation of ethnic minorities in
CTTx samples.

Methodologic Issues

1. Sample composition and sub-group inclusion are

also methodologically important. For findings to
be generalizable, studies of psychosocial out-
comes must enroll subjects from a known sam-
pling frame to ensure representativeness to the
larger patient population.

. Greater attention is needed to evaluating and
ensuring that sample sizes are large enough to
provide adequate statistical power to address
study questions.

. Increased use of multicenter designs would
strengthen the potential for large, representative
samples and increase the likelihood that critical
sub-group analyses could be performed with ade-
quate statistical power.

. Studies must adopt state-of-the-art strategies to
minimize refusal and attrition rates. These strat-
egies, such as repeat mailings for mailed surveys
and interviewer training to develop rapport
with subjects, are not uniformly employed in
this area of study.

. Assessment strategies must become even more
highly standardized and must derive from clear,
explicit definitions of the domains to be mea-
sured. A multi-method approach will often be
optimal. For example, adherence to the medical
regimen is likely to be best assessed through a
combination of self-report, informant report and
indirect measures (e.g., electronic medication
monitoring). Use of novel assessment strategies
(e.g., internet-based data collection) may facili-
tate recruitment, retention and repeated evalu-
ation of subjects.

. Study designs appropriate for drawing infer-
ences regarding risk factors or causal relation-
ships must be employed. These would include
longitudinal, prospective and experimental de-
signs and would largely exclude cross-sectional
studies, for which the direction of effects is
usually indeterminate.

. Greater use must be made of analytic strategies
that are flexible with regard to missing data-
points, once the nature of the missing data
(ignorable vs non-ignorable) has been exam-
ined. Such strategies would include not only

The Journal of Heart and Lung Transplantation
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survival analysis but mixed effects models for
repeated-measures data.

. Effect size information must be routinely re-
ported. These data are critical for the appropriate
cumulation of studies’ findings (i.e., meta-analysis)
and for evaluation of clinical significance.

. Intervention studies of strategies to improve CTTx
psychosocial outcomes must consist of con-
trolled, randomized trials, with routine blinding of
assessors collecting outcome data.
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