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a b s t r a c t

Background and objective: Health-related quality of life (HRQOL) is an important health

indicator in medical outcome research and clinical practice. This issue tends to attract

even more attention with the recent improvements of patient survival after liver transplan-

tation. This review article aims at providing a deeper insight into practices used for

evaluating HRQOL in chronic liver diseases (CLDs) and especially cirrhosis patients during

different stages of the disease including liver transplantation.

Materials and methods: A systematic review of the MEDLINE database and Cochrane library

was conducted. A search using the Medical Subject Headings (MeSH) major terms ‘‘liver

disease’’ AND ‘‘quality of life’’ was applied for the period from 1966 to 2012.

Results: Our review identified 1483 publications. The searched showed that significant

increase of publications (from 362 to 1018) was observed during last decade (period

2003–2012) in comparison with previous. The majority of publications were in English

(n = 1179). The literature search and analysis provided information on the most common

generic and disease-specific HRQOL instruments, which are used in CLD patients: Medical

Outcomes Study Short Form-36, the National Institute of Diabetes and Digestive and Kidney

Diseases Quality of Life questionnaire, the Chronic Liver Disease questionnaire, the Liver

Disease Quality of Life questionnaire, and other.

Conclusions: Quality of life instruments are potentially powerful tools for evaluating the

functional status, presenting gains of treatment and reflecting patients' ability to return to a

normal lifestyle in CLD patients. More attention should be paid by clinicians for integrated

use of clinical tests together with HRQOL instruments in liver transplantation for establish-

ing the reference levels of mental, physical, and role-social functioning.
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Table 1 – Results of search in the MEDLINE and Cochrane
library for publications on ‘‘liver disease’’, ‘‘liver cirrho-
sis’’, ‘‘liver failure’’ AND ‘‘quality of life’’: results of search
in the MEDLINE and Cochrane library, 1993–2012.

Time period by
decades (years)

‘‘Liver disease’’ AND ‘‘quality
of life’’

All languages In English

2003–2012 1018 818
1993–2002 362 292
1983–1992 84 55
1973–1982 18 13
1963–1972 1a 1a

Total 1483 1179

a First publication in 1966.
1. Introduction

A significant increase in the prevalence of chronic liver
diseases (CLDs) has been observed during the recent decades
globally in contrast to a decrease in morbidity and mortality
from cardiovascular diseases which dominatined in many
industrial countries (in the Nordic, Northwestern European
countries as well as in Australia and the United States) during
the second half of the 20th century [1–3]. It has been estimated
that in countries such as the United Kingdom more people
may die from cirrhosis and other CLDs than from cardiovas-
cular diseases by the year 2030 [4].

CLDs now are considered as a major public health problem
in Europe and worldwide. These diseases are the fifth leading
cause of mortality in England. In the United States, they are
among the 15 most prevalent causes of death in the past
decade with the estimated adjusted mortality rate being 10.3
per 100,000 inhabitants in 2010 [5]. In Canada, 2748 deaths
were attributed to CLDs in 2008, 1809 (66%) of which occurred
among men [6]. Such determinants as excessive alcohol
consumption, also viral hepatitis B and C, metabolic syndrome
are the key causes of cirrhosis and liver cancer in Europe [7].
Available data suggest that 29 million persons in the European
Union are affected by chronic liver conditions, and about 0.1%
of the European population suffers from cirrhosis. It corre-
sponds to 170,000 deaths per year [8]. The consequences of
cirrhosis and other CLDs negatively affect all aspects of well-
being and health-related quality of life (HRQOL). These
patients are exposed to inability to function at work, fatigue,
anxiety, loss of self-esteem, depression, and other emotional
problems [9–11].

The assessment of HRQOL can be an efficient tool of
patients care and in clinical outcomes research. HRQOL shows
how the changing health status of patient has an impact on
the quality of life. The majority of definitions of HRQOL focus
mainly on the effects of disease and treatment methods as
well as on physical, psychological, social role, emotional, and
cognitive functioning. An important reason to measure the
HRQOL is establishing and expanding information about the
range of problems that affect patient. Combined application of
generic and disease-specific instruments can result in more
accurate assessment of both the global aspects and the specific
domains of HRQOL in rehabilitation, clinical trials, surgical
interventions, and palliative care [12].

Liver transplantation has recently become a life-saving
intervention for the majority of patients with cirrhosis and
other life threatening end-stage CLDs [13]. Evident progress in
graft and patient survival as well as re-establishment of
quality of life of patients have been achieved during the last 20
years [14]. The HRQOL measure provides a set of useful
practical information about the patients' health status during
liver transplantation. The development of HRQOL assessment
tools specific to transplantation could lead for more accurate
assessment of factors that influence pretransplantation and
posttransplantation HRQOL scores [15].

In this review article, we aimed to get a deeper insight into
methodology and the instruments applied to assess HRQOL in
the adult CLD patients and especially in liver cirrhosis, which
constitutes the major segment of CLDs in the population. Also
we focused our analysis on the properties, characteristics of
the existing HRQOL instruments, their particular advantages,
limitations in evaluating patients with CLD. Conducting the
systematic literature search was one of our objectives and
primary step of the literature analysis.

2. Materials and methods

The search of the relevant articles related with cirrhosis, CLD
and HRQOL was conducted in the MEDLINE database and the
Cochrane library (period 1966–2012 included). In order to
identify any topic of interest related articles, a search using the
Medical Subject Headings (MeSH) major terms ‘‘liver disease’’
AND ‘‘quality of life’’ was applied. In order to get more detailed
insight also other combinations of search keywords were used:
‘‘liver cirrhosis’’ AND ‘‘quality of life’’; ‘‘liver failure’’ AND
‘‘quality of life’’; liver transplantation’’ AND ‘‘quality of life’’;
liver transplantation’’ AND ‘‘waiting lists’’ AND ‘‘quality of
life’’. Quotations related to the keywords ‘‘QOL’’, ‘‘HRQOL’’, OR
‘‘HRQOL’’ were also included. The search was not limited to
only original journal articles published in English but also
covered other languages: Chinese, Dutch, French, German,
Italian, Japanese, Spanish, Polish, Russian, and other.

Publications were included into analysis if they used a
patient-reported quality of life assessment in CLD patients and
if HRQOL instruments were mentioned. Also the article had to
be focused more on HRQOL rather than on the general
definition of quality of life. The search of the sources was
performed by the experienced staff of the university's library.
The final review and the text of literature review were
performed by the researchers, i.e., the authors of this paper.

3. Results

3.1. Search of literature on chronic liver diseases and
quality of life

In the primary stage of search, the most general headings (by
MeSH) ‘‘liver disease’’ AND ‘‘quality of life’’ were selected. We
identified 1483 publications (period 1966–2012), which includ-
ed combination of these headings (Table 1). Majority of
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publications were in English (n = 1179). Therefore, articles in
other languages such as Japanese (n = 116), German (n = 45),
French (n = 33) and Chinese (n = 33) were less numerous.
Therefore, evident increase of papers published in Chinese
(from 2 to 31) and Japanese (from 34 to 82) was observed
(Table 2). The analysis showed that a significant increase in the
number of publications was observed during the last analyzed
decade (2003–2012) and it has tripled in comparison with the
previous (1993–2002) period (Table 1).

Table 3 presents the results of search on five categories,
which were related to cirrhosis and has been selected by the
library experts and medical professionals from the field.
Heading of ‘‘liver transplantation’’ and its combination with
‘‘quality of life’’ were the most common (n = 661) among the
publications. Headings such as ‘‘chronic hepatitis’’ (n = 307)
also ‘‘liver cirrhosis’’ (n = 268) in combination with the head-
ings ‘‘quality of life’’ were also highly prevalent among
publications. ‘‘Liver failure’’ and ‘‘quality of life’’ were less
prevalent among the topics – 150 articles were published on
this issue during 2003–2012. The results also indicate on the
global increase of research on ‘‘liver transplantation’’ (rise
from 8 to 27, two last decades compared) in relation to the
heading ‘‘waiting lists’’ of liver disease patients.
Table 2 – The number of publications on ‘‘liver disease’’ AND ‘‘q
and Cochrane library, 1963–2012.

Languages ‘‘Liver dise

1963–1972 1973–1982 1983–

English 1 13 55
Japanese 0 0 10
German 0 0 9
French 0 1 3
Chinese 0 0 0
Russian 0 0 0
Spanish 0 0 2
Italian 0 2 1
Polish 0 0 0
Dutch 0 2 3
Other languages 0 0 1
Total 1 18 84

Note: * – 3 articles were published in two languages and this resulted in

Table 3 – The results of search for publications on five categor
Cochrane library data, 1963–2012.

Time period by
decades (years)

‘‘Liver
transplantation’’

AND ‘‘quality of life’’

‘‘Chronic
hepatitis’’ AND
‘‘quality of life’’

c
‘

2003–2012 375 245 

1993–2002 211 62b

1983–1992 72 0 

1973–1982 3a 0 

1963–1972 0 0 

Total 661 307 

a First publication in 1979.
b First publication in 1994.
c First publication in 1978.
d First publication in 1966.
e First publication in 1998.
3.2. HRQOL assessment in CLD patients

The concept of HRQOL has been developing through the last 5
decades. HRQOL has originated from the more overall and
wider concept of ‘‘quality of life.’’ Nowadays quality-of-life
concepts range from the measurement of an exclusively
physical state of health to embodying the patient's percep-
tions and social aspects of disease to the concept of quality of
life – from economic to environmental, medical definitions,
depending on professionals in respective fields. It is now
becoming approved and appropriate for medical doctors and
researchers studying chronic illness to use more often the
HRQOL instruments that measure the patients reported health
outcomes.

It is generally agreed that HRQOL involves 3 core
domains: physical functioning, psychological functioning
(well-being and emotional status), and social functioning
[16]. This concept and definition of HRQOL are related with
the impact of disease and the clinical perspective. Therefore,
despite the evident increase of HRQOL investigations
worldwide presented in the previous chapter, their accep-
tance and incorporation into clinical practice go on the
slower pace.
uality of life’’ by language: results of search in the MEDLINE

ase’’ AND ‘‘quality of life’’

1992 1993–2002 2003–2012 Total

 292 818 1179
 24 82 116
 11 25 45
 18* 11 33
 2 31 33
 4 17 21
 4 7 13
 3 3* 9
 3 6 9
 0 1 6
 2* 19 22
 361 (363) 1019 (1020) 1483 (1486)

 an increase in the total number (see in brackets) from 1483 to 1486

ies of ‘‘liver disease’’ AND ‘‘quality of life’’: MEDLINE and

‘‘Liver
irrhosis’’ AND
‘quality of life’’

‘‘Liver failure’’
AND ‘‘quality

of life’’

‘‘Liver transplantation’’
AND ‘‘waiting list’’

AND ‘‘quality of life’’

174 110 27
70 31 8e

18 6 0
6c 2 0
0 1d 0

268 150 35
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CLDs have demonstrated a substantial impact on the well-
being of patients and contribute to a significant burden of
morbidity associated with these conditions. The clinicians
show that these people experience substantial deterioration in
their HRQOL. Therefore, they continue to incorporate HRQOL
measures into their practice. Professional associations of liver
disease experts suggest following the main applications of
HRQOL assessments in the health care practices: conducting
treatment evaluations in clinical trials; providing epidemio-
logical studies of HRQOL in different groups of population;
investigating in health economics for determining the
balanced use of health care spending; selecting treatment
options in the individual patient care; evaluating of side effects
of antiviral and other therapies [16,17]. More recent research
evidence indicates on widening the scope of application of
concepts of HRQOL for clinical trials and activities in
management of liver transplantation patients [18].

3.3. Use of generic questionnaires in chronic liver disease
patients

Both the generic and disease-specific instruments recently are
applied in patients with CLD. Generic HRQOL questionnaires
as a rule include a number of domains of HRQOL that could be
applied to various populations of people. The generic ques-
tionnaires have some advantages – the scoring of the different
groups of patients can be compared with the scoring of other
patient population or with a healthy reference population. A
weakness is that generic instruments are not designed to
identify disease-specific domains that may be important to
establish and track clinical changes. Three most commonly
used generic HRQOL instruments (according to other research
done and by our current MEDLINE and Cochrane library
review) are: the Medical Outcomes Study Short Form-36 (SF-
36), the Nottingham Health Profile (NHP), and the Sickness
Impact Profile (SIP) [19–21]. The SF-36 (36 items, 8 domains) is
currently the most used HRQOL instrument in CLD and other
diseases studies worldwide [12,16,22]. It focuses on a wider
range of disease severity and has sufficient sensitivity for
variety of health conditions [23]. The NHP has 38 items and
covers 6 domains and focuses on more severe stages of
diseases. This questionnaire is less sensitive in relatively mild
condition and for minor changes. The tool is considered as
concise and practical generic instrument, which could be used
in liver disease patients. The SIP has a wide coverage of
domains. Therefore, due to its 136 items, this questionnaire is
very long for completing by patients and is used less
frequently.

3.4. Use of disease-specific questionnaires in CLD patients

Disease-specific questionnaires are designed to measure
symptoms likely to occur in patients with a specific disease.
These instruments have the advantage due to offering greater
sensitivity and specificity (18). They measure the impact of the
symptoms of a particular disease on patient's well-being.
Disease-specific questionnaires define responses to treat-
ment, or burden of disease if compared to norms. As a rule
they do not apply to other health disorders and are not
designed to cover all the rest domains of health [24]. The scores
of good disease-specific HRQOL instrument (questionnaire)
should correlate with disease severity, i.e., Child-Turcotte-
Pugh (CTP), MELD score, and proportionally reflects the
influence of concomitant complications of cirrhosis (ascites,
fatigue, hepatic encephalopathy, etc.) on a patient's well-being
[12].

Four most frequently applied disease-specific HRQOL
questionnaires for CLD patients have been created during
the last two decades. The first liver disease-specific HRQOL
questionnaire (the Hepatitis Quality of Life Questionnaire,
HQLQ) was presented in 1998 [25]. Very soon, in 1999 and 2000,
another two more universal instruments the Chronic Liver
Disease Questionnaire (CLDQ) and also the Liver Disease
Quality Of Life questionnaire (LDQOL), were implemented
[26,27]. Later, in 2004, the Liver Disease Symptom Index 2.0
(LDSI 2.0) was developed [28].

All mentioned instruments have advantages and weak-
nesses. The HQLQ instrument covers also questions from the
generic, widely validated SF-36 questionnaire. In addition, 5
disease-specific subscales are added. Therefore, the HQLQ is
not suitable for patients with other CLD than hepatitis. The
application of CLDQ is more universal and covers variety of
CLD. This short questionnaire is practical in use and can be
considered as one of the most recognized instruments.
Therefore, researchers see some limitations of CLDQ when
use it in more advanced stages of disease. Other frequently
used instrument in liver diseases is LDQOL. This questionnaire
is focused on the broad range of liver diseases. It covers a
variety of domains (111 items included), but it makes the
instrument very long for completing especially in case the
other additional questionnaires are being suggested to com-
plete [16]. The LDSI 2.0 was elaborated as a short questionnaire.
It evaluates 9 liver disease-specific symptoms and measures
malaise inconveniences that patients suffer. The instrument
sometimes is criticized as too narrow and focused more on
measuring symptoms rather than quality of life, which could
not affected significantly in liver disease patients.

3.5. HRQOL instruments used in liver transplantation

Cirrhosis is the most frequent indication for liver transplanta-
tion: 52% of such surgeries are performed due to cirrhosis in
Europe [29]. With steady rise of numbers of liver transplanta-
tion, which has reached over 21,602 globally (2010 data) and
improvements in patient survival after this radical treatment,
more attention has been given not for mortality and morbidity
characteristics but to quality-of-life profiles before transplan-
tation and after this life-saving intervention [30,31]. Until now,
more than 50 generic and disease-specific instruments have
been applied to measure HRQOL in liver transplant candidates
or recipients [18].

3.6. Generic HRQOL instruments in liver transplant
recipients

The following generic quality of life evaluation instruments
are the most commonly applied: the Medical Outcomes Study
Short Form-36 (SF-36), the Hospital Anxiety and Depression
Scale (HADS), the Beck Depression Inventory (BDI), the
EuroQOL-5D (EQ-5D), and the Sickness Impact Profile (SIP)
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[18]. These generic HRQOL instruments allow making compar-
isons between three groups of patients: CLD patients, liver
transplant recipients, and the individuals from the general
population. The SF-36 is most popular instrument. It was used
for the first time for measuring HRQOL in liver transplant
patients in 1993 and remains an important tool for monitoring,
comparing groups of liver transplant patients with other
clinical groups [18,29]. First validation studies of the generic
quality of life instruments showed strong psychometric
properties. Therefore, the generic instruments were not
elaborated especially for the liver transplant recipients. This
means that only limited data were collected on their
consistency, reliability and validity in liver patient population.
Due to that circumstances there are published very few
publications on this issue. Despite scarcity of such studies,
some researcher have demonstrated good measuring proper-
ties (good construct validity and high internal consistency) of
the SF-36 in a group of patients referred for liver transplanta-
tion [18,27,32].

3.7. Disease-specific HRQOL instruments in liver
transplant recipients

Three targeted quality of life questionnaires are used in liver
transplantation most frequently: the National Institute of
Diabetes and Digestive and Kidney Diseases Quality of Life
questionnaire (NIDDK QOL), the Liver Disease Quality of Life
questionnaire (LDQOL), and the Chronic Liver Disease ques-
tionnaire (CLDQ). It is worth noting that these instruments
have been developed for the assessment of HRQOL in patients
with CLDs rather than patients after liver transplantation. The
NIDDK QOL questionnaire was created in the framework of the
7-year NIDDK multi-center program for liver transplant
recipients [33,34]. This questionnaire was applied consistently
in four studies published in 2003–2004 [18].

The LDQOL is a disease-specific instrument, which involves
8 domains of the SF-36 tool, plus additional items comprising
12 multi-item scales are added. The 12 domains cover the
following: symptoms of liver disease, concentration, memory,
sleep, hopelessness, loneliness, effects of liver disease, quality
of social interaction, health distress, stigma of liver disease,
sexual functioning, and social interaction [35]. Evaluation of
validity of this instrument was conducted during a multi-
center study of patients referred for liver transplant evaluation
and showed the positive results [36].

Another instrument – CLDQ – is an evaluation tool of 29
items, which was developed by Younossi et al. in 1999 in order
to measure of the main features of HRQOL in patients CLDs
[26]. It covers items representing six domains for evaluating
activity, fatigue, emotional function, worry, abdominal symp-
toms, and systemic symptoms. Later, in 2005, this instrument
was started to be applied as a tool also for evaluation HRQOL in
the studies of liver transplant recipients.

Some years ago the clinicians expressed their expectations
about the need of creating totally new more disease-specific
and only liver transplantation focused questionnaires that
could be routinely applied in liver transplant candidates and
recipients. Evidence shows that the previously available
instruments which measuring HRQOL are somewhat lack of
practicality. Such innovative instrument could be extremely
essential today, when longer survival and lower levels of
lethality in liver transplantation medicine open a new era.
Therefore, only recently such group of instruments was
started to be developed and tested [14].

3.8. HRQOL in patients awaiting liver transplantation

Health outcomes of patients awaiting liver transplantation can
be considered in context of prediction of survival, quality of life
(including cognitive and psychological outcome) and cost of
intervention [37]. Prognosis of survival and quality of life are
the key focus issues related with liver transplantation.
Decisions on selecting livers for transplantation is currently
based on MELD score. The MELD score includes results of three
laboratory tests – International Normalized Ratio (INR), serum
bilirubine and serum creatinine. It allows making prognosis on
the short-term for liver disease [38]. The higher score predicts
more advanced liver disease. The serum sodium concentra-
tion has been considered also as an additional significant
prognostic factor in patients with liver cirrhosis on a waiting
list [39]. Common complications such as ascites and hepatic
encephalopathy, which are the part of the Child-Turcotte-
Pugh (CTP) score and which can influence quality of life, are
not calculated in the MELD score. The studies conducted have
showed that severity of liver disease as assessed by the CTP
score is related to worsening quality of life [27,40,41]. Although
patients may have medium MELD scores, their quality of life
may be deteriorated due to liver disease complications.
Therefore, the perceived symptoms and quality of life could
be a part of framework for evaluating the survival and the need
of liver transplantation. In addition, assessing the effect of
liver disease severity on quality of life should lead for studying
additional subscales of the validated instruments. It means
that future investigations in patients awaiting liver transplan-
tation should incorporate quality of life indicators as well as
scoring of survival.

Both generic and liver disease-specific HRQOL instruments
have been applied and validated for assessing HRQOL in
liver transplantation patients. It was mentioned before that
HRQOL instruments measure physical, mental, functional,
psychological, social, and some liver disease-specific domains
[35]. However, the association between these domains of
HRQOL and survival in liver transplant patients has not been
investigated extensively yet.

The study, which was published by Tanikella and
co-authors, analyzed the properties of the LDQOL in liver
transplant patients [42]. This group of researchers has
demonstrated that liver-specific scales but not the generic
Short Form 36 (SF-36) scales, as a part of LDQOL instrument,
were associated with survival in patients with severe liver
disease. This contradicts with the findings of other authors,
who proved that the Mental Component Summary (MCS) and
the Physical Component Summary (PCS) scales could be
considered as the independent predictors of mortality in
other chronic conditions [43,44].

Other studies have demonstrated different levels of
correlation between HRQOL measured in candidates awaiting
liver transplantation and disease severity evaluated by the
MELD scores [44,45]. Therefore, in the study by Tanikella et al.,
the PCS scale had a moderate relation to the MELD scores [42].
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In addition, other authors found that survival is most strongly
associated with health distress, perceived disease stigma,
sleep disturbance and activities of daily living [45]. Despite
some controversies in research findings, from a purely medical
perspective it is evident that the self-reported physical quality
of life of liver transplant patients and other measures of
psychosocial functioning are the important prognostic indi-
cators, which could complement the MELD score.

Recently researchers from Mayo clinic made attempt to
include the objective evaluation of physical capacity by
introducing the 6-min walking test for patients on a waiting
list [46]. Their prospective study demonstrated that this test is
a good predictor of mortality in candidates for liver transplan-
tation. It supports the considerations that this test may be an
additional tool which could be used in conjunction with the
MELD when patients at risk of death before transplantation are
being predicted.

In summary, despite MELD and HRQOL are different
concepts the research and practice evidence show that each
has independent capacity to predict the risk of mortality and
finally to forecast the success of liver transplantation. Adding
HRQOL information could improve the discriminative ability of
the MELD-based model. Only HRQOL data, which have a
subjective nature, are not suitable for use in making liver
awaiting decisions. These data might certainly be useful for
clinical practice as complement for MELD as a predictor of
mortality and a tool for better risk stratification of patients
with end-stage cirrhosis or other CLD [44,45]. In addition, data
on various domains of quality of life could be applied in
providing the tracking of a waiting list of patients, in
addressing the nursing, nutritional status issues and imple-
menting enhanced focus on well-being [47,48].

4. Discussion

Our review article aimed at providing a deeper insight into the
instruments and practices used for evaluating HRQOL in CLD
patients and especially cirrhosis during different stages of the
disease including the liver transplantation. The systematic
review in MEDLINE database and Cochrane, which was
conducted during our survey, showed that the number of
publications on CLD and quality of life has tripled during period
2003–2012 in comparison with the previous decade. Heading of
‘‘liver transplantation’’ and its combination with ‘‘quality of
life’’ were the most common among the publications. These
results coincide with similar observations of other investigators
[49]. Headings such as ‘‘chronic hepatitis’’ (n = 307) also ‘‘liver
cirrhosis’’ (n = 268) in combination with the headings ‘‘quality of
life’’ were also highly prevalent among publications.

In this paper, the main focus was concentrated on review of
the recent state of art in the area that examines quality of life
instruments applied in liver diseases. It was showed by this
analysis and review of literature, that majority of leading
researchers emphasizes the need of introduction of the
holistic paradigm, which could be applied in the clinical
practices. Many authors also conclude that the effects of the
treatment methods on quality of life domains in physical,
social, psychological and emotional, also cognitive functioning
are extremely important for modern clinicians. Research
evidence shows that each of these domains could be affected
significantly by the disease or treatment [49]. This is why
different strategies of CLD management should be under
consideration. The routine administration of HRQOL ques-
tionnaires in general practice and in specialists' consultations
showed that such systematic approach could provide addi-
tional information on variety of physical, social and psycho-
logical issues and lead for improved treatment and
compliance. In addition, many obstacles should be overcome
in the clinical practice for implementation of the HRQOL
assessment as a routine and everyday procedure due to lack of
human resources, extra time needed, additional costs and
ignorance of good practices in this field [16].

Some achievements in the treatment of CLDs and cirrhosis
could be observed during last decades. The successful
development of effective antiviral treatments, nutrition
therapy, radiological and endoscopic management of portal
hypertension, and especially liver transplantation has im-
proved survival and quality of life in this group of patients.
This is why further research of patients awaiting liver
transplantation should be in the focus of the researchers. It
means that future studies in patients awaiting liver trans-
plantation should include not only simplified (such as MELD)
scores but also quality of life evaluation and more advanced
innovative approaches such as physical capacity, nutritional
status evaluation and possibly other innovative measures [48].
It is evident that the complex improvement of their HRQOL
together with diminishing their dependence on basic and
instrumental activities of daily living should be in focus of the
researchers.

Another challenge for researchers also is development of
new improved and targeted instruments with high discrimi-
nate ability for liver transplantation. The lack of a valid and
reliable HRQOL instrument for liver transplant patients is a
barrier for further cross-study comparisons [18]. We consider
that the elaboration of HRQOL questionnaires dedicated
specifically for liver transplant patients will improve HRQOL
assessment in this clinical group and could lead to a more
complete understanding of the well-being determinants in
transplant recipients [49,50].

Some limitations of this review must be mentioned.
Language bias could be introduced in the review because
some part of articles was in Japanese (n = 116), German (n = 45),
French (n = 33), Chinese (n = 33) and other languages. We did not
concentrate extensively on such important indices necessary to
measure the psychometric properties. Also responsiveness
over time and reliability for many of the instruments were not
the special focus of this review. It seems that these short-
comings are an inherited gap of the current state of art in the
liver transplantation and HRQOL literature. The main strength
of the review is an attempt of more systematic revealing look on
the most significant instruments used, with particular atten-
tion for their properties, advantages and weaknesses in
measuring HRQOL in chronic liver disease patients.

5. Conclusions

This review shows that quality-of-life instruments are
potentially powerful tools for evaluating the functional status,
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presenting gains of treatment and reflecting patients' ability to
return to a normal lifestyle in CLD patients. More attention to
be paid in the future by clinicians for integrated use of clinical
tests together with HRQOL instruments in liver transplanta-
tion for establishing the reference levels of physical, mental,
role-social functioning (in work, family or in other health
setting) including relationships, life satisfaction, perceptions
of health, fitness and well-being. Integrated use of clinical
scores and tests together with HRQOL instruments also is
strongly advised. Clinicians should concentrate more atten-
tion on the future prospects of the patient, and on the holistic
health understanding. Further investigations are required to
provide for defining the determinants of good HRQOL out-
comes and to develop the strategies for improvement of well-
being.
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