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Patients’ Expectations and Success Criteria for
Liver Transplantation
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Patient-reported outcomes are important to consider when the relative success of liver transplantation (LT) is being eval-
uated. Our primary objective was to examine the expectations for LT and the criteria for its success across 4 domains of
functioning (pain, fatigue, emotional distress, and interference with daily activities) from the perspective of patients who
were wait-listed for LT. One hundred four adult patients with a mean wait-list time of 16.5 6 13 months completed a semi-
structured interview with a modified version of the Patient-Centered Outcomes Questionnaire (PCOQ). The patients
reported moderate usual levels of pain, fatigue, emotional distress, and interference with daily activities (mean rating range
¼ 3.8-6.2), and they attached great importance to improvements in these domains after LT (mean rating range ¼ 7.3-8.0).
Patients considered a mean reduction in pain of 33% to be a successful LT outcome. A reduction in fatigue of 56%, a reduc-
tion in emotional distress of 44%, and a reduction in interference with daily activities of 54% represented successful LT
across these domains. Patients with more severe illness had higher expectations for fatigue (r ¼ �0.30, P ¼ 0.002) and in-
terference with daily activities (r ¼ �0.24, P ¼ 0.015). Cluster and correlational analyses provided support for the validity of
the PCOQ with LT patients. Our findings underscore the importance and value of using patient-centered assessments to
better understand the ways in which patients prioritize LT outcomes and define transplantation success. Patient-centered
assessments have the potential to facilitate provider-patient communication by helping patients to prioritize their goals for LT
and make informed choices on the basis of those priorities. Liver Transpl 17:1309-1317, 2011. VC 2011 AASLD.
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Liver transplantation (LT) offers patients with end-
stage liver disease the opportunity for longer survival
and improved quality of life.1,2 In the United States, the
unadjusted patient and graft survival rates are 88%
and 84% at 1 year, respectively, and 74% and 68% at 5
years, respectively.1 The success of LT and programs
offering LT have largely been evaluated on the basis of
these patient and graft survival outcomes. Moreover,
for decisions about the approval or re-approval of LT
programs, the Centers for Medicare and Medicaid Serv-
ices considers a transplant program’s expected 1-year
patient and graft survival rates (risk-adjusted) and its
observed patient and graft survival rates.3

Certainly, patients pursuing LT want to live a longer
life. However, it is likely that patients evaluate the
success of transplantation on the basis of not only
their long-term survival but also the reduction of their
symptoms and the improvement of their quality of life.
Indeed, patient-reported outcomes should be consid-
ered when the success of any medical intervention is
being evaluated. The World Health Organization, for
instance, has stressed the importance of a patient’s
subjective perception of life in the context of his or
her value systems, goals, expectations, and standards
when the benefits of medical interventions are being
evaluated.4 There are numerous studies on the
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quality of life before and after LT,5-8 but they have not
shed light on what constitutes successful transplanta-
tion or clinically important improvements in function-
ing from the patient’s perspective.

Only 1 published study has examined patients’
expectations for LT. Holzner et al.9 interviewed 55 LT
recipients from a transplant program in Germany,
and they found that two-thirds of the patients who
had expected their lives to normalize after LT did not
feel that this expectation had been met. Although this
study offers important insights into patient expecta-
tions, it is limited: patients were asked a single gen-
eral question about whether they felt that life would
be normal after LT, the study asked recipients to ret-
rospectively report expectations that they had several
years earlier, and it did not assess what criteria
patients used to assess the success of LT. Therefore,
the primary aims of our study were to examine the
expectations for LT, to define successful LT from the
perspective of patients wait-listed for LT, and to deter-
mine the relationships between these parameters and
certain sociodemographic and medical variables.

PATIENTS AND METHODS

Study Design, Setting, and Participants

This study was performed over a 10-month period at
Beth Israel Deaconess Medical Center (Boston, MA).
Patients who were scheduled for a routine appoint-
ment at the outpatient clinic for transplant hepatology
were evaluated for study eligibility. Eligible patients
were on the waiting list for LT, were at least 18 years
old, and spoke English. Patients were excluded if they
were listed for retransplantation or combined liver-
kidney transplantation or if they were acutely ill and
were unable to provide informed consent or take part
in the study procedures. All study procedures were
approved by the Beth Israel Deaconess Medical Center
institutional review board.

Assessment

Patients who provided written, informed consent par-
ticipated in a semistructured interview with a modi-
fied version of the Patient-Centered Outcomes Ques-
tionnaire (PCOQ), which has been validated for use
with other medical conditions.10,11 The PCOQ inter-
view guided patients through a series of questions
about 4 domains of functioning: pain, fatigue, emo-
tional distress, and interference with daily activities.
The interviewer stated the following:

Many patients with liver disease experience pain/
discomfort, fatigue, emotional distress (worries, sad-
ness, etc.), and interference with daily activities (not
being able to work, do chores, or enjoy hobbies). We
would like to understand how you have been
impacted in each of these areas. We would also like to
know more about what you want your transplant to
do for you.

First, patients were asked to use a numerical rat-
ing scale [0 (none) to 10 (worst imaginable)] to indi-
cate their usual levels of pain, fatigue, emotional
distress, and interference with daily activities during
the past week. Second, patients used the same nu-
merical rating scale to indicate their desired level of
functioning in these domains if they had an ideal
transplant outcome. Third, patients rated the level
of functioning that they would need to achieve in
each domain for them to consider LT successful (the
success level). Fourth, patients were asked to indi-
cate the levels of pain, fatigue, emotional distress,
and interference with daily activities that they
expected after LT (the expected level). Finally,
patients used a different numerical rating scale [0
(not at all important) to 10 (extremely important)] to
rate how important it was for them to see improve-
ments after LT in each of the 4 domains (the impor-
tance level).

The Short Form 36 (SF-36) health survey (version
2),12 which assesses health-related quality of life, also
was administered to the patients. This measure has 8
subscales: Physical Functioning (the extent to which
health limits physical activities such as self-care,
walking, climbing stairs, bending, lifting, and other
moderate to vigorous activities), Role–Physical [the
extent to which physical health interferes with work
or other daily activities (eg, less than desired is
accomplished, or the types of activities are limited)],
Role–Emotional [the extent to which emotional prob-
lems interfere with work or other daily activities (eg,
the productivity or quality of time spent on activities
is reduced)], Bodily Pain (the intensity of pain and the
effect of pain on activities), General Health (a personal
evaluation of a patient’s health, health outlook, and
perceived resiliency to illness), Vitality (the extent of
feelings of energy versus feelings of fatigue), Social
Functioning (the extent to which physical health or
emotional problems interfere with normal social activ-
ities), and Mental Health (general mental health,
including depression, anxiety, behavioral-emotional
control, and positive affect). These subscales are
included in 2 composite scores: the Physical Compo-
nent Summary and the Mental Component Summary.
The subscale and composite scores are standardized
to the general population with a mean score of 50 and
a standard deviation of 10; higher scores reflect better
quality of life. The administration of the SF-36 health
survey (version 2) allowed us to examine the relation-
ship between the patients’ quality of life and their
expectations and success criteria for LT and to evalu-
ate the concurrent validity of the PCOQ in the trans-
plant setting.

The following information was also retrieved from
each patient’s medical records: age, sex, race, marital
status, education, employment status, primary liver
disease etiology, and current disease severity [as
measured by the most recently calculated laboratory
Model for End-Stage Liver Disease (MELD) score13

and the Child-Turcotte-Pugh (CTP) score14,15]. The
MELD score was calculated as follows:
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MELD score ¼ ½0:957� loge Creatinine ðmg=dLÞ
þ 0:378� loge Bilirubin ðmg=dLÞ þ 1:12
� loge International normalized ratio
þ 0:64� � 10

The CTP score was determined by the presence and
grade of encephalopathy, the presence and severity
(mild/moderate or severe) of ascites, the bilirubin
level, the albumin level, and the prothrombin time or
international normalized ratio.

Statistical Analysis

All data were coded and entered into the PASW Statis-
tics database (version 17.0, SPSS, Inc., Chicago, IL)
for analysis. The data are expressed as means and
standard deviations, as medians, or as percentages of
the participants with specific responses. Pearson cor-
relations, independent t tests, and 1-way analyses of
variance were used to assess the relationships
between the PCOQ ratings and sociodemographic
characteristics, medical variables, and subscale
scores of the SF-36 health survey (version 2). We per-
formed paired t tests to look across PCOQ domains
for differences in the amount of change necessary for
LT to be considered successful. Paired t tests were
also used to assess whether patients’ success criteria
differed from their expected post-LT outcomes across
the 4 PCOQ domains. A hierarchical exploratory clus-
ter analysis was performed to identify subgroups or
clusters of patients according to their importance rat-
ings for each of the PCOQ domains. We then con-
ducted 1-way analyses of variance to look for cluster
differences in relevant sociodemographic and medical
variables. Statistical significance was set at P < 0.05.

RESULTS

Patient Characteristics

The patients were recruited as part of a larger study
assessing patients’ quality of life, willingness to accept
expanded criteria donor LT, and perceptions of suc-
cess criteria for LT. We previously reported data on
the willingness to accept expanded criteria donor
LT.16 One hundred four of the 132 patients who were
eligible for the study completed all study requirements
and were included in the final analysis. Twenty-four
patients refused to participate in the study, and 4
patients discontinued their participation after they
had consented; the overall participation rate was
79%.

The mean age was 54.4 years, 71% were male, 53%
were married, 30% were employed, and 30% had a
college degree; 79% were white, 9% were black, 7%
were Hispanic, 3% were Asian, and 2% were other.
The mean time on the LT waiting list was 16.5 6 13
months, most patients had viral hepatitis (54%) or
alcohol abuse (25%) as their primary liver disease eti-
ology (8% had an autoimmune or cholestatic etiology,

and 7% had nonalcoholic steatohepatitis or a crypto-
genic etiology), and 34% had hepatocellular carcinoma.
The mean MELD score (without exception points) was
15.16 7, and the mean CTP score was 8.46 3.

Usual Levels of Pain, Fatigue, Emotional

Distress, and Interference

Table 1 presents descriptive statistics for the PCOQ.
On average, patients reported moderate usual levels
(3.8-6.2) of pain, fatigue, emotional distress, and in-
terference with daily activities. The distribution of the
usual levels across these domains (Fig. 1) suggests
that fatigue and interference ratings are clustered pre-
dominantly in the moderate to extreme ranges,
whereas pain and emotional distress are more evenly
distributed. High current levels (PCOQ rating � 7)
were reported by 24% of the patients for pain, by 48%
for fatigue, by 30% for emotional distress, and by
46% for interference with daily activities. The MELD
and CTP scores were positively correlated with the
usual level of fatigue (MELD, r ¼ 0.38, P < 0.001;
CTP, r ¼ 0.31, P < 0.001) and the usual level of inter-
ference with daily activities (MELD, r ¼ 0.23, P ¼

TABLE 1. Scores for Each PCOQ Domain

PCOQ Domain

Mean 6

Standard

Deviation Range

Usual level*
Pain 3.8 6 2.9 0-10
Fatigue 6.2 6 2.8 0-10
Emotional distress 4.9 6 3.0 0-10
Interference with daily activities 6.0 6 2.6 0-10

Desired level*
Pain 0.6 6 1.2 0-5
Fatigue 0.7 6 1.1 0-4
Emotional distress 0.8 6 1.2 0-5
Interference with daily activities 0.7 6 1.2 0-5

Success level*
Pain 2.0 6 1.8 0-9
Fatigue 2.4 6 1.8 0-8
Emotional distress 1.9 6 1.8 0-7
Interference with daily activities 2.5 6 1.5 0-7

Expected level*
Pain 2.6 6 1.9 0-7
Fatigue 1.7 6 1.6 0-8
Emotional distress 1.9 6 1.9 0-7
Interference with daily activities 2.2 6 1.7 0-7

Importance level†

Pain 7.3 6 3.0 0-10
Fatigue 8.0 6 2.3 1-10
Emotional distress 7.6 6 2.5 0-10
Interference with daily activities 7.9 6 2.4 0-10

NOTE: There were 104 patients.
*A numerical rating scale was used: 0 (none) to 10 (worst
imaginable).

†A numerical rating scale was used: 0 (not at all
important) to 10 (extremely important).
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0.02; CTP, r ¼ 0.21, P ¼ 0.03). Patients who were not
working had higher usual levels of fatigue in compari-
son with employed patients (t ¼ 2.1, P ¼ 0.04). Age,
sex, race, marital status, education, time on the LT
waiting list, and hepatocellular carcinoma were not
associated with the usual levels of pain, fatigue, emo-
tional distress, and interference with daily activities (P
> 0.05). The disease type was also not significantly
associated with the usual levels of these domains.
However, when we categorized patients according to
their history of alcohol abuse or dependence, regard-
less of the primary disease etiology, we found that
those with a history of alcohol abuse (n ¼ 49) had sig-
nificantly higher usual levels of pain (t ¼ 2.2, P ¼
0.02), fatigue (t ¼ 2.6, P ¼ 0.01), and interference
with daily activities (t ¼ 2.5, P ¼ 0.02) in comparison
with those without a history of alcohol abuse (n ¼ 55).

Patient-Reported Criteria for Successful LT and

Outcome Expectations

Patients reported LT success criteria that represented
significant reductions in all clinical domains (all P val-
ues < 0.05). The success criteria for pain (r ¼ 0.22, P
¼ 0.02) and fatigue (r ¼ 0.26, P ¼ 0.01) were positively
correlated with the body mass index, and this sug-
gests that patients with lower body mass indices have
lower target values or more stringent criteria for suc-
cessful LT in these 2 domains. Also, patients with a
history of alcohol abuse or dependency had signifi-
cantly lower target values for pain, fatigue, emotional
distress, and interference with daily activities in com-
parison with those without a history of alcohol abuse
(all P values < 0.05). No other sociodemographic or
medical variables were significantly correlated with
success criteria.

To determine the amount of change necessary for
patients to judge LT successful, we subtracted the
success levels for pain, fatigue, emotional distress,
and interference with daily activities from the usual
levels of these 4 domains for each patient. Figure 2
highlights the mean percentage reductions in each do-
main that patients would need to experience to con-
sider LT successful. Patients considered a mean
reduction in pain of 33% to be a successful LT out-
come. A reduction in fatigue of 56%, a reduction in
emotional distress of 44%, and a reduction in interfer-
ence with daily activities of 54% represented success-
ful LT across these domains. Individual comparisons
showed that the reductions in fatigue and interference
necessary for LT to be considered successful by
patients were significantly greater than the required
reductions in pain and emotional distress (Fig. 2).

Figure 1. Proportional distributions of the PCOQ ratings for pain, fatigue, emotional distress, and interference with daily activities

Figure 2. Mean percentage reductions in pain, fatigue,
emotional distress, and interference with daily activities that
patients would need to experience to consider LT successful.
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The expected levels of pain, fatigue, and interfer-
ence with daily activities after LT differed significantly
from the LT success criteria. Patients expected their
level of pain after LT (2.6 6 1.9) to be higher than
their success criterion for pain (2.0 6 1.8, t ¼ 4.4, P <
0.001). However, their expected level of fatigue (1.7 6
1.6) after LT was significantly lower than their suc-
cess criterion for fatigue (2.4 6 1.8, t ¼ 4.6, P <
0.001). Correlational analyses showed a negative rela-
tionship between the CTP score and the expected lev-
els of fatigue and interference with daily activities and
indicated that patients with more severe illness had
higher expectations with respect to fatigue (r ¼ �0.30,
P ¼ 0.002) and interference with daily activities (r ¼
�0.24, P ¼ 0.015). Age, sex, race, employment status,
marital status, education, time on the LT waiting list,
primary disease etiologies, hepatocellular carcinoma,
and MELD scores were not associated with expected
levels of pain, fatigue, emotional distress, or interfer-
ence with daily activities after LT (P > 0.05).

Importance of Improvements in Pain, Fatigue,

Emotional Distress, and Interference With

Daily Activities

Overall, patients attached high importance to
improvements in pain (7.3 6 3.0), fatigue (8.0 6 2.3),
emotional distress (7.6 6 2.5), and interference with
daily activities (7.9 6 2.4) after LT. However, a cluster
analysis of importance ratings showed 3 prominent
clusters (Fig. 3). The first cluster, which is labeled
multifocused, included 39 patients who had very high
ratings of importance across all 4 domains. The sec-
ond cluster, which is labeled pain/fatigue-focused,
comprised 23 patients who placed greater importance
on post-LT reductions in pain and fatigue. The third
cluster, which is labeled interference-focused, included
42 patients whose importance ratings suggest greater
interest in reducing interference with daily activities
after LT. The clusters differed significantly in their

MELD scores (F ¼ 3.1, P ¼ 0.02) and CTP scores (F ¼
4.6, P < 0.001). The interference-focused cluster had
a significantly higher mean MELD score than the
pain/fatigue-focused cluster (P ¼ 0.02), whereas the
multifocused cluster had a significantly higher mean
CTP score than the pain/fatigue-focused cluster (P ¼
0.04). The clusters did not differ significantly with
respect to age, sex, race, employment status, marital
status, education, time on the LT waiting list, primary
disease etiologies, hepatocellular carcinoma, or SF-36
health survey (version 2) scores (P > 0.05).

PCOQ: Concurrent Validity

Correlations between the usual levels of the PCOQ
domains and the SF-36 health survey (version 2) were
generally strong and in the expected direction, with
lower quality of life associated with higher usual lev-
els of pain, fatigue, emotional distress, and interfer-
ence with daily activities (Table 2). As expected, usual
pain correlated most highly with the Bodily Pain sub-
scale of the SF-36 health survey (version 2), usual fa-
tigue was most strongly associated with the Role–
Physical and Vitality subscales, usual emotional dis-
tress correlated most highly with the Mental Health
subscale and Mental Component Summary, and
usual interference with daily activities correlated
strongly with the Role–Physical and Role–Emotional
subscales (P < 0.05).

DISCUSSION

This is the first study to evaluate patients’ LT expecta-
tions and success criteria across several domains that
are highly relevant to them. Our findings underscore
the importance and value of using patient-centered
assessments to better understand the ways in which
patients prioritize LT outcomes and define transplan-
tation success. Patient-centered assessments have the
potential to facilitate provider-patient communication
by helping patients to prioritize their goals for LT and
make informed choices on the basis of these priorities
(eg, the pursuit of living donor LT, wait listing in more
than 1 geographic region, and the acceptance of an
expanded criteria donor liver). In addition to promot-
ing better health care communication, patient-cen-
tered assessments of current symptoms and expecta-
tions for improvement may guide transplant
providers’ clinical decision making both before and af-
ter transplantation. The study findings further indi-
cate that the ways in which patients define LT suc-
cess are quite heterogeneous, and individual
discussions with patients should focus primarily on
those clinical domains in which improvements after
transplantation are most important to them. This will
ensure that patients’ expectations do not exceed likely
LT outcomes and may prevent post-LT feelings of dis-
appointment, dissatisfaction, and regret.

Patients reported moderately high levels of pain, fa-
tigue, emotional distress, and interference with daily
activities in the past week. It is not surprising,

Figure 3. Mean importance ratings for the PCOQ domains by
clusters.
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therefore, that they attached high importance to
improvements in all of these domains after LT. Upper
abdominal pain is a commonly reported symptom of
chronic liver disease.17-19 Fatigue is the most frequent
and distressing symptom for patients before LT20 and
is a major contributor to poor quality of life, especially
for those whose disease severity is greater and who
are unemployed.21-25 Depression and anxiety also are
common and may play important roles in patients’
expectations and appraisal of LT.26,27 Also, disease-
related symptoms and their management, comorbid
conditions, medication side effects, and frequent
health care appointments can interfere with work,
household chores, relationships, and leisure activities
and thus disrupt daily routines and impair the overall
quality of life.19,20,25,28,29

The findings of our study emphasize the necessity
of assessing the expectations for post-LT improve-
ments in those clinical domains that are important to
patients. For instance, a reduction in pain intensity is
a desired outcome of LT for most patients, but most
do not expect LT to satisfy their pain reduction crite-
ria for transplant success. Gross et al.20 found that
half of LT recipients reported either no improvement
in pain symptoms or worse pain 1 year after LT in
comparison with the period before LT, and those
whose pain symptoms improved did not report com-
plete relief. Moreover, osteoarticular and rheumatic
complications associated with immunosuppression
medications as well as abdominal pain secondary to
disease recurrence are common after LT.30 Thus, it is
important for transplant physicians, nurses, and
other clinicians to help patients to develop a more
realistic appraisal of LT success for pain symptoms.
Such discussions are especially relevant for those
patients who are focused on pain reduction as an
important outcome of transplantation (eg, the pain/

fatigue-focused cluster) because the risk of LT not
meeting their pain criteria for transplant success may
be higher. Interestingly, although most patients in our
study also desired a substantial reduction in fatigue
intensity after LT, they were still likely to view trans-
plantation as successful even if their expected levels
of fatigue were not met. Recent findings about persis-
tently high fatigue after LT underscore the need to
assess whether patients (particularly those in the
pain/fatigue-focused cluster) have realistic expecta-
tions about fatigue reduction after LT.25,31,32

The majority of published studies, including this
one, have shown that patients awaiting LT have clear
quality of life deficits.19,20,30 A return to normalcy in
their daily activities is very important to most
patients, and they expect LT to yield substantial
improvements in this aspect of their lives. On the sur-
face, the success criteria that patients reported for
improvements in daily activities appear to be reasona-
ble and realistic on the whole. Indeed, most studies
have reported substantial improvements in the func-
tional status and the overall quality of life in the post-
transplant period versus the pretransplant period.
However, there are very few longitudinal quality of life
studies for LT,8,19,33,34 and findings suggest that
many LT recipients continue to have significant defi-
ciencies in most quality of life domains in comparison
with the general population. Also, some evidence sug-
gests that the quality of life benefits associated with
LT have been overstated in the literature.19 The symp-
tom burden remains high for a large cohort of patients
after LT,35,36 so it is essential to inform them about
persistent or new symptom experiences that have the
potential to affect their activities of daily living and
quality of life in the months or years after transplan-
tation. Patients’ appraisals of anticipated symptoms
and side effects associated with immunosuppression

TABLE 2. Correlations Between the Usual Levels of Each PCOQ Domain and the Subscales of the SF-36

Health Survey (Version 2)

PCOQ Domain

SF-36

Physical

Functioning

Role–

Physical

Bodily

Pain

General

Health Vitality

Social

Functioning

Role–

Emotional

Mental

Health

Physical

Composite

Score

Mental

Composite

Score

Usual pain �0.27* �0.18 �0.45* �0.24† �0.28* �0.23† �0.33* �0.33* �0.23† �0.33*
Usual fatigue �0.38* �0.52* �0.32* �0.42* �0.49* �0.37* �0.41* �0.31* �0.46* �0.37*
Usual
emotional
distress

�0.27* �0.35* �0.22† �0.28* �0.43* �0.41* �0.33* �0.45* �0.22† �0.46*

Usual
interference
with daily
activities

�0.33* �0.41* �0.32* �0.30* �0.36* �0.35* �0.39† �0.28* �0.35* �0.29*

NOTE: There were 104 patients.
*P < 0.01.
†P < 0.05.
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therapy, for instance, may influence their expecta-
tions and success criteria for LT.

With a few exceptions, the sociodemographic and
medical characteristics were not consistently associ-
ated with the current or expected levels of pain, fa-
tigue, emotional distress, or interference with daily
activities. In agreement with previous research,
patients with greater disease severity had higher cur-
rent levels of fatigue intensity and more limitations in
their daily activities.25 Patients with higher MELD or
CTP scores were more likely to experience physical,
emotional, and mental fatigue, and this may have
contributed to greater impairments in activities of
daily living as well as psychological functioning. They
also had higher expectations for LT with respect to
the resolution of these symptoms. Interestingly, we
found that patients with a history of alcohol abuse or
dependency had higher usual ratings of pain, fatigue,
and interference with daily activities and expected
more improvement in these domains in comparison
with those without a history of alcohol abuse. Eshel-
man et al.37 found that in comparison with patients
without a history of alcohol abuse, patients with alco-
hol-related cirrhosis experienced less improvement in
their physical quality of life, had more pain symp-
toms, and reported greater physical limitations after
LT. Adults with a history of alcohol abuse or depend-
ency may have poorly developed coping strategies for
effectively managing pain and emotional distress, and
this could alter their perceptions about their
functional status and symptomatology after
transplantation.

Patients expected LT to meet or exceed their crite-
ria for success in the fatigue and interference
domains, but they did not expect LT to meet their
criteria for success in the pain and emotional dis-
tress domains. This suggests that patients’ expecta-
tions and success criteria for LT may differ for cer-
tain clinical domains. It is important for providers to
assess which domains are most important to
patients and what their expectations are for improve-
ments in these domains so that they can help
patients to appropriately calibrate their criteria for
successful transplantation. Our cluster analysis sug-
gests that wait-listed patients are not a homogeneous
group, with some patients prioritizing improvements
in some domains over others and some patients
focused on symptom reduction in multiple areas.
Patient-provider communication can be tailored to
target those domains that are most relevant to the
patient, and this is likely to lead to higher rates of
post-LT satisfaction and more favorable patient-ori-
ented outcomes.

The study findings should be considered in the con-
text of some methodological limitations. We assessed
patients at only 1 point in time. Patients likely adjust
their expectations and success criteria with more ex-
posure to transplant providers, other patients, and LT
recipients. We are currently developing a prospective
assessment protocol that includes an evaluation of
whether patients’ pre-LT expectations and success

criteria are realized after transplantation. Also, our
assessments were general and included only 1 ques-
tion per clinical domain. It is possible that the fre-
quency or duration of pain and fatigue, for instance,
could affect patients’ criteria for successful transplan-
tation, but this was not assessed in the current study.
The PCOQ appears to be a useful and valid tool for
assessing patients’ usual and expected levels of clini-
cal domains that are important to patients. Although
we chose to focus on 4 clinical domains (pain, fatigue,
emotional distress, and interference with daily activ-
ities), we did not assess others that may be equally
important to patients, including sleep disturb-
ance25,38 and cognitive functioning.39,40 Also, it would
be interesting to examine whether providers’ expecta-
tions and criteria for success differ significantly from
those of their patients.

These limitations notwithstanding, providers should
consider using the PCOQ to better tailor their discus-
sions with patients about what improvements in func-
tioning they can anticipate after LT. As previously
noted, the PCOQ can be modified to include addi-
tional clinical domains that are relevant to the LT
patients of interest, including those with decompen-
sated cirrhosis or hepatocellular carcinoma. Clini-
cally, patients could be administered the PCOQ dur-
ing their initial transplant evaluation. Eliciting their
goals and success criteria for LT will help providers to
identify any unrealistic expectations that patients
may be harboring about symptom reduction after
transplantation. For instance, in our clinical experi-
ence, not all patients attach the same level of impor-
tance to improvements in specific symptoms after LT.
For some, improvements in emotional disturbance
may be most essential, whereas for others, improve-
ments in sleep quality may be most important. More-
over, some patients with preexisting health problems
(eg, chronic pain) expect LT to reduce their pain bur-
den, and this is an unlikely clinical outcome after
transplantation. The PCOQ can be used by the pro-
vider to guide discussions about the likely LT out-
comes that are most relevant to the patient and
thereby enhance patient-provider communication and
potentially prevent future patient dissatisfaction.
Communication facilitated by the PCOQ also may
help patients to make more informed choices about
LT. For example, many patients have to make the
challenging decision of accepting or not accepting an
extended criteria donor liver for transplantation. The
decision to accept or reject the graft undoubtedly is
influenced by many factors. However, the provider’s
review of the risks and benefits of the liver offer
should also include some discussion of the patient’s
individual treatment goals and criteria for success as
measured by the PCOQ.
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stedt K, Isoniemi H. Health-related quality of life and
employment status of liver transplant patients. Liver
Transpl 2009;15:64-72.

7. Duffy JP, Kao K, Ko CY, Farmer DG, McDiarmid SV,
Hong JC, et al. Long-term patient outcome and quality of
life after liver transplantation: analysis of 20-year survi-
vors. Ann Surg 2010;252:652-661.

8. Dew MA, Switzer GE, Goycoolea JM, Allen AS, DiMartini
A, Kormos RL, Griffith BP. Does transplantation produce
quality of life benefits? A quantitative analysis of the lit-
erature. Transplantation 1997;64:1261-1273.

9. Holzner B, Kemmler G, Kopp M, Dachs E, Kaserbacher
R, Spechtenhauser B, et al. Preoperative expectations
and postoperative quality of life in liver transplant survi-
vors. Arch Phys Med Rehabil 2001;82:73-79.

10. Robinson ME, Brown JL, George SZ, Edwards PS,
Atchison JW, Hirsh AT, et al. Multidimensional suc-
cess criteria and expectations for treatment of chronic
pain: the patient perspective. Pain Med 2005;6:
336-345.

11. Nisenzon AN, Robinson ME, Bowers D, Banou E, Malaty
I, Okun MS. Measurement of patient-centered outcomes
in Parkinson’s disease: what do patients really want
from their treatment? Parkinsonism Relat Disord 2011;
17:89-94.

12. Ware JE, Kosinski M, Dewey JE. How to Score Version
Two of the SF-36VR Health Survey. Lincoln, RI: Quality-
Metric, Incorporated, 2000.

13. Freeman RB Jr, Wiesner RH, Harper A, McDiarmid SV,
Lake J, Edwards E, et al.; for UNOS/OPTN Liver Disease
Severity Score, UNOS/OPTN Liver and Intestine, and
UNOS/OPTN Pediatric Transplantation Committees. The
new liver allocation system: moving toward evidence-
based transplantation policy. Liver Transpl 2002;8:
851-858.

14. Child CG, Turcotte JG. Surgery and portal hypertension.
In: Child CG, ed. The Liver and Portal Hypertension.
Philadelphia, PA: Saunders; 1964:50-64.

15. Pugh RN, Murray-Lyon IM, Dawson JL, Pietroni MC, Wil-
liams R. Transection of the oesophagus for bleeding
oesophageal varices. Br J Surg 1973;60:646-649.

16. Rodrigue JR, Hanto DW, Curry MP. Patients’ willingness
to accept expanded criteria donor liver transplantation.
Am J Transplant; doi:10.1111/j.1600-6143.2011.
03592.x.

17. Riley TR III, Koch K. Characteristics of upper abdominal
pain in those with chronic liver disease. Dig Dis Sci
2003;48:1914-1918.

18. Barkhuizen A, Rosen HR, Wolf S, Flora K, Benner K, Ben-
nett RM. Musculoskeletal pain and fatigue are associated
with chronic hepatitis C: a report of 239 hepatology clinic
patients. Am J Gastroenterol 1999;94:1355-1360.

19. Tome S, Wells JT, Said A, Lucey MR. Quality of life after
liver transplantation. A systematic review. J Hepatol
2008;48:567-577.

20. Gross CR, Malinchoc M, Kim WR, Evans RW, Wiesner
RH, Petz JL, et al. Quality of life before and after liver
transplantation for cholestatic liver disease. Hepatology
1999;29:356-364.

21. Huet PM, Deslauriers J, Tran A, Faucher C, Charbon-
neau J. Impact of fatigue on the quality of life of patients
with primary biliary cirrhosis. Am J Gastroenterol 2000;
95:760-767.

22. Sogolow ED, Lasker JN, Short LM. Fatigue as a major
predictor of quality of life in women with autoimmune
liver disease: the case of primary biliary cirrhosis. Wom-
ens Health Issues 2008;18:336-342.

23. Kallman J, O’Neil MM, Larive B, Boparai N, Calabrese L,
Younossi ZM. Fatigue and health-related quality of life
(HRQL) in chronic hepatitis C virus infection. Dig Dis Sci
2007;52:2531-2539.

24. Poynard T, Cacoub P, Ratziu V, Myers RP, Dezailles MH,
Mercadier A, et al.; for Multivirc Group. Fatigue in
patients with chronic hepatitis C. J Viral Hepat 2002;9:
295-303.

25. Rodrigue JR, Nelson DR, Reed AI, Hanto DW, Curry M.
Fatigue and sleep quality before and after liver trans-
plantation. Prog Transplant 2010;20:221-233.

26. Streisand RM, Rodrigue JR, Sears SF Jr, Perri MG, Davis
GL, Banko CG. A psychometric normative database for
pre-liver transplantation evaluations. The Florida cohort
1991-1996. Psychosomatics 1999;40:479-485.

27. Goetzmann L, Klaghofer R, Wagner-Huber R, Halter J,
Boehler A, Muellhaupt B, et al. Psychosocial vulnerabil-
ity predicts psychosocial outcome after an organ trans-
plant: results of a prospective study with lung, liver, and
bone-marrow patients. J Psychosom Res 2007;62:
93-100.

28. Martin LM, Sheridan MJ, Younossi ZM. The impact of
liver disease on health-related quality of life: a review of
the literature. Curr Gastroenterol Rep 2002;4:79-83.

29. Spiegel BM, Younossi ZM, Hays RD, Revicki D, Robbins
S, Kanwal F. Impact of hepatitis C on health related
quality of life: a systematic review and quantitative
assessment. Hepatology 2005;41:790-800.

30. Karam V, Castaing D, Danet C, Delvart V, Gasquet I,
Adam R, et al. Longitudinal prospective evaluation of
quality of life in adult patients before and one year after
liver transplantation. Liver Transpl 2003;9:703-711.

31. van den Berg-Emons R, van Ginneken B, Wijffels M,
Tilanus H, Metselaar H, Stam H, Kazemier G. Fatigue is
a major problem after liver transplantation. Liver Transpl
2006;12:928-933.

32. Aadahl M, Hansen BA, Kirkegaard P, Groenvold M. Fa-
tigue and physical function after orthotopic liver trans-
plantation. Liver Transpl 2002;8:251-259.

33. Younossi ZM, McCormick M, Price LL, Boparai N, Farqu-
har L, Henderson JM, Guyatt G. Impact of liver trans-
plantation on health-related quality of life. Liver Transpl
2000;6:779-783.

34. Ratcliffe J, Longworth L, Young T, Bryan S, Burroughs
A, Buxton M; for Cost-Effectiveness of Liver Transplanta-
tion Team. Assessing health-related quality of life pre-
and post-liver transplantation: a prospective multicenter
study. Liver Transpl 2002;8:263-270.

35. Kugler C, Geyer S, Gottlieb J, Simon A, Haverich A, Dra-
cup K. Symptom experience after solid organ transplan-
tation. J Psychosom Res 2009;66:101-110.

1316 RODRIGUE, HANTO, AND CURRY LIVER TRANSPLANTATION, November 2011



36. Drent G, De Geest S, Dobbels F, Kleibeuker JH,
Haagsma EB. Symptom experience, nonadherence and
quality of life in adult liver transplant recipients. Neth J
Med 2009;67:161-168.

37. Eshelman A, Paulson D, Meyer T, Fischer D, Moonka
D, Brown K, Abouljoud M. The influence of alcohol
abuse history on the differential, longitudinal pat-
terns of mental and physical quality of life following
liver transplantation. Transplant Proc 2010;42:
4145-4147.
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