
Most patients listed for a liver transplant have an
end-stage liver disease associated with a marked

reduction in their quality of life (QOL).1-3 Among dif-
ferent kinds of transplant candidates, liver transplant
candidates could be the ones with the lowest QOL.4

Poor psychological adjustment to the uncertainty of
the waiting period can produce high rates of anxiety and
depression.5-7 Using suitable coping strategies could be
very important to patients’ psychological adjustment
to this period.8

It has been demonstrated repeatedly that QOL can
be improved after transplantation.5,9,10 Psychiatric and
psychological correlates of QOL (eg, depression, anx-
iety, personality traits, and coping strategies) have also
been explored in the period after transplantation.11,12

Anxiety and depression,13 coping strategies,14 and
personality traits15 in transplant candidates are also
important factors in the period before transplantation.
No data were found about the influence of these fac-
tors on liver transplant candidates’ QOL.

Although some studies3 have shown reduced QOL
in transplant candidates, correlates and determinants of
QOL in these patients have not yet been explored.
Because some patients remain on the waiting list for a
long time, it is important to study the correlates of liver
transplant candidates’ QOL, so that specific interven-
tions can be designed to improve QOL in these
patients. In this article, we aim to describe the rela-
tionship between psychological factors (eg, depres-
sion, anxiety, personality traits, and coping strategies)
and liver transplant candidates’ QOL.

Methods
Participants

We studied a sample of 131 transplant candidates
attending the weekly outpatient clinics of 2 hepatolo-
gists at Curry Cabral Hospital’s Liver Transplantation
Center in Lisbon between March 1, 2006, and Decem-
ber 1, 2007. Participants, all of whom were 18 years
old or older and read and spoke Portuguese, agreed to
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participate in our study and signed the informed con-
sent form. The institutional review committee at Curry
Cabral Hospital approved the study protocol. 

QOL Evaluation
We used the Portuguese-validated version of the

Short Form (SF-36), a self-rating questionnaire devel-
oped by the Medical Outcome Trust,16,17 to investigate
certain primary aspects of QOL. The SF-36 has been
widely used under a range of different medical condi-
tions and has adequate reliability and validity. The
first 4 subscales refer to physical aspects, and the last
4 scales refer to mental aspects: physical functioning,
physical role limitation, bodily pain, general health,
vitality, social functioning, emotional role limitation,
and emotional well-being. Physical aspects mostly
refer to physical ability to perform normal daily activ-
ities. The mental dimension mostly refers to social
aspects of life, the degree to which illness interferes
with emotional well-being, and social roles. Total val-
ues were computed for physical and mental compo-
nents of health-related QOL by calculating the mean
of the 8 weighted subscales by using the coefficients
generated by Hays et al18 in the Medical Outcomes
Study.

Psychiatric and Psychological Evaluation
Psychiatric current diagnosis and psychiatric life-

time disorders were assessed by 2 experienced psychi-
atrists by using the classification from the Diagnostic
and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision19 and the Mini Inter-
national Neuropsychiatric Interview.20

Levels of anxiety and depression were assessed by
means of the Hospital Anxiety and Depression Scale,21

which measures anxiety and depression in physically
ill patients, in particular. A total score of 11 or greater
on each scale is regarded as indicative of a clinical
diagnosis of anxiety or depression; a total score in the
range of 8 to 10 is borderline; and values of 8 or less
are interpreted as clinically insignificant or normal.21

This instrument was validated for use in the Portuguese
population by Pais-Ribeiro et al.22

Personality traits were assessed by means of the
NEO Five-Factor Inventory (NEO-FFI). The NEO-FFI
is a shortened version of the revised NEO Personality
Inventory,23 validated for use in Portuguese by Berto-
quini and Pais-Ribeiro,24 which was designed to give
quick, reliable, and valid measures of the 5 domains of
adult personality (openness to experience, conscien-
tiousness, extroversion, agreeableness, and neuroti-
cism). The 60 items are rated on a 5-point scale from 1
(“I completely disagree”) to 5 (“I completely agree”).

Coping strategies were accessed by means of the
Brief COPE. This instrument is a shortened version of
COPE,25 validated for use in the Portuguese population

by Pais-Ribeiro and Rodrigues,26 designed to give
quick, reliable, and valid measures of the 14 domains
of coping strategies: self-distraction, active coping,
denial, substance use, use of emotional support, use of
instrumental support, behavioral disengagement, vent-
ing, positive reframing, planning, humor, acceptance,
religion, and self-blame. Responses are rated on a 4-
point scale ranging from 1 (“I haven’t been doing this
at all”) to 4 (“I’ve been doing this a lot”).

Medical Evaluation
Paramyloidosis was diagnosed by a neurologist and

confirmed by a hepatologist. Chronic liver diseases were
diagnosed by a hepatologist.

Statistical Methods
Statistical analyses were performed with the

SPSS 13.0 for Windows software package. Descrip-
tive data were presented in absolute frequencies, per-
centages, mean values, standard deviations, and
modes. QOL correlates were assessed be means of Pear-
son correlation test and multiple linear regression.

Results
Demographic and Medical Data

Males comprised 69.8% of the participants, com-
pared with 30.2% for females. We found that 50.6%
of the patients were less than 50 years old (mean age,
48.5 years), 34.3% lived alone (single, divorced, or
widowed), 87.1% had less than a high school educa-
tion, and 68% were unemployed.

Regarding medical diagnosis, 29% of the patients
(n = 38) had familial amyloid polyneuropathy, and the
remaining patients had chronic liver disease. Among
the patients with chronic liver diseases, 34 had mixed
diagnoses (2 had liver cancer plus alcoholic liver dis-
ease, 15 had alcoholic liver disease plus hepatitis C,
10 had hepatitis C plus liver cancer, 3 had liver cancer
plus hepatitis C plus alcoholic liver disease, 1 had
liver cancer plus hepatitis B, 1 had alcoholic liver dis-
ease plus hepatitis B, 1 had hemochromatosis plus
liver cancer, and 1 had hemochromatosis plus alco-
holic liver disease plus hepatitis C), 5 had rare liver
diseases (3 had primary biliary cirrhosis, 1 had famil-
ial progressive cholestasis, and 1 had sclerosing
cholangitis), 4 had liver disease of unknown cause,
and 1 had an iatrogenic case of liver disease (Table 1).

Psychiatric and Psychological Description 
Among the 131 patients, only 20 had not had any

lifetime psychiatric disorder, 36 had had a major depres-
sive disorder, 23 an anxiety disorders, 42 had prob-
lems with alcohol abuse or dependence, 23 had mixed
alcohol and other substance abuse or dependence, 4
had other substance abuse or dependence, and 15 had
adjustment disorders (comorbid diseases present). 
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Fifty-five patients did not have any current psy-
chiatric diagnosis, 34 had a major depressive disorder,
22 had an anxiety disorder, 2 had problems with alco-
hol abuse or dependence, 2 had other substance abuse
or dependence, and 15 had adjustment disorders (comor-
bid diseases present).

Psychiatric Correlates of QOL Components
The QOL subscale that had the higher score was

social functioning (68.11), and the subscale with the
lowest score was general health (41.08). We used the
2 components of QOL generated by Hays et al18 (men-
tal health and physical-related QOL) to find the psy-
chiatric correlates of QOL (Table 2).

Correlates of Mental Component of QOL.
Spearman correlation coefficients between the SF-36
mental component score and psychiatric variables
(anxiety and depression, from the Hospital and Anxi-
ety Depression Scale; coping mechanisms, from the
Brief COPE; and personality dimensions, from the
NEO-FFI) were calculated.

The SF-36 mental component correlated (at a sig-
nificant level) with anxiety (r = -0.46, P < .01) depres-
sion (r=-0.62, P<.01), active coping (r=0.26, P<.01),
denial (r = -0.32, P < .01), behavior disengagement
(r = -0.24, P < .01), venting (r = -0.28, P < .01), self-
blame (r=-0.21, P<.01), neuroticism (r=-0.54, P<.01),
extroversion (r = 0.22, P < .01), and conscientiousness
(r = 0.23, P < .01).

A multiple regression model was estimated by
using the SF-36 mental component as the dependent
variable and anxiety, depression, active coping, denial,
behavior disengagement, self-blame, neuroticism,
extroversion, conscientiousness, and some demo-
graphic variables (age, sex, education level [more/less
than 12 years], employment [with /without job]) and
clinical variables (with familial amyloid polyneuropa-
thy/with chronic liver disease) as independent vari-
ables. We included the sociodemographic variables
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Table 1 Characteristics of sample (N = 131)

Medical diagnosis

Familial amyloid polyneuropathy
Chronic liver diseases

Alcoholic liver disease
Hepatitis C
Liver cancer
Mixed diagnoses
Rare liver diseases
Other

Age, mean (SD), y
Months on waiting list, mean (SD)

No. of
patients

38

35
12

2
34

5
5

%

29

27
9
2

26
4
4

39.5 (15)
12.5 (6)

Table 2  Quality-of-life subscales

Subscale

Physical functioning
Role limitations, physical
Bodily pain
General health
Vitality
Social functioning
Role limitations, emotional
Emotional well-being
Mental
Physical

Mean

58.49
41.79
63.96
41.08
43.77
68.11
46.19
56.75
51.37
49.79

Díaz-
Dominguez

et al4

28.50
6.25

59.50
26.00
22.05
36.58
24.50
47.02

SD

29.12
43.63
28.61
14.91
21.95
25.13
44.84
18.49
18.73
19.62

Score

supported by other studies in transplant recipients.12

Regarding clinical factors, we found 2 major groups in
our samples: patients with chronic liver disease and
patients with familial amyloid polyneuropathy. Familial
amyloid polyneuropathy is an autosomal dominant
multisystemic fatal disorder. The most consensual
way to treat familial amyloid polyneuropathy is liver
transplantation in the initial stage of the disease.
Patients with familial amyloid polyneuropathy are
almost asymptomatic when they receive a transplant,
unlike other liver transplant candidates (who generally
have a disabling chronic liver disease).27 Therefore,
we decided to include the following variable in our
regression analysis: familial amyloid polyneuropa-
thy/chronic liver disease.

A backward elimination method was first applied,
leading to the elimination of all the independent vari-
ables except depression, active coping, neuroticism,
and age. By means of this multiple linear regression
model, we found that the mental component of QOL
correlated significantly with depression, active cop-
ing, neuroticism, and age (Table 3). This model
explained 50.8% of the variance of QOL’s mental
component. The correlations between the selected
independent variables, as well as the tolerance and
variance inflation factor statistics, indicate that the
model has no multicolinearity problems.

Correlates of Physical Component of QOL.
Spearman correlation coefficients between SF-36
physical health dimension score and psychiatric vari-
ables (anxiety and depression, from the Hospital and
Anxiety Depression Scale; coping mechanisms, from
the Brief COPE; and personality dimensions, from
the NEO-FFI) were calculated.

We found that the SF-36 physical health dimen-
sion correlated (at a significant level) with anxiety (r=
-0.31, P < .01) depression (r = -0.52, P < .01), active
coping (r = 0.25, P < .01), denial (r = -0.25, P < .01),
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behavior disengagement (r=-0.22, P<.05), neuroticism
(r=0.39, P<.01), and conscientiousness (r=0.20, P<.05).

A multiple regression model was estimated by using
the SF-36 physical health dimension as the dependent
variable and anxiety, depression, active coping, denial,
behavior disengagement, neuroticism, conscientious-
ness, and the sociodemographic and clinical variables
used for the mental component of QOL as independ-
ent variables.

A backward elimination method was first applied,
leading to the elimination of all the independent vari-
ables except depression, active coping, employment,
and sex. By means of this multiple linear regression
model, we found that the physical component correlated
significantly with depression, active coping, employ-
ment, and sex (Table 4). This model explained 43.6%
of the variance of the physical component of QOL.
The correlations between the selected independent
variables, as well as the tolerance and variance inflation
factor statistics, indicate that the model has no multi-
colinearity problems.

Discussion
Our results confirm a high prevalence of mental

disorders (mostly anxiety and depression disorders) in
patients waiting for liver transplantation, as supported
by several previous studies.5,28 As for QOL, assessed
with the SF-36 scale, we found that the QOL subscale
with the highest score was social functioning and the
subscale with the lowest score was general health.
This result could mean that although patients have a
poor general health (supported by other studies3), they
manage to function socially. 

We compared QOL scores from this study with
scores from another recent study4 (Table 2). Scores on
all of the subscales are higher in our study, possibly
because of the presence of patients with familial amy-
loid polyneuropathy in our sample (almost without
symptoms). 

We tested the extent to which psychiatric issues
and coping strategies show a relation to self-reported
QOL (mental and physical components). As we
expected, psychiatric factors such as depression and

personality traits (neuroticism) were very relevant in
the mental component of QOL. Nevertheless, just as
important as these factors was the active coping strat-
egy, showing that coping strategies can be important
in the maintenance of mental health before transplan-
tation, as supported by other authors.8 Depression and
neuroticism, together with active coping and age
(lower QOL in older patients), can explain 50.8% of
this component.

Surprisingly, the most important factor that corre-
lated with the physical component of QOL was depres-
sion, followed by active coping. Depression and active
coping along with employment (lower QOL in unem-
ployed patients) and sex (lower QOL in women)
explained 43.6% of the variance of the physical compo-
nent of QOL. The correlation of physical QOL with
employment is supported by other studies.11 Contrary to
our expectations, no decisive role was played by clini-
cal factors (diagnosis).

Interestingly, for both physical and mental QOL,
depression and active coping were the strongest influ-
encing factors. We found one study that supports the
importance of depression in mental and physical com-
ponents of QOL in patients who have already
received a transplant.11

Conclusions
According to our results, physical and mental well-

being in liver transplant candidates are influenced far
more by psychiatric factors such as depression and
by coping strategies than by clinical and sociodemo-
graphic factors.

Further studies are needed to identify the extent to
which early and continued psychotherapeutic inter-
ventions can improve not only mental but also health-
related QOL in patients at risk, for example, patients
with high scores for depression and low scores for
active coping. An important limitation of this study is
that it is a cross-sectional study and thus we could find
only correlations and not determinants.
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Table 3  Correlates of the mental  component of quality of lifea

Psychiatric/psychosocial
variables

Depression
Active coping
Neuroticism
Age

Beta t
-0.38
0.27

-0.26
-0.17

-3.95b

3.26b

-2.78b

-1.99c

a R = 0.71, R2 = 0.51, adjusted R2 = 0.48.
b Linear regression, P < .01.
c Linear regression, P < .05.

.000

.002

.007

.049

P

Table 4  Correlates of physical  component of quality of lifea

Psychiatric/psychosocial
variables

Depression
Active coping
Employment
Sex

Beta t
-0.41
0.31

-0.28
-0.20

-4.69b

3.57b

-3.15b

-2.22c

a R = 0.66, R2 = 0.51, adjusted R2 = 0.41.
b Linear regression, P < .01.
c Linear regression, P < .05.

.000

.001

.002

.029

P
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