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Abstract

Health related quality of life (HRQL) has become an important endpoint in testing the efficacy of treat-
ments for chronic liver disease (CLD) and the consequences of CLD which include hepatocellular carci-
noma (HCC) and liver failure. However, a paucity of research on HRQL has been conducted with these
patient populations. The aims of the present study were to compare persons diagnosed with HCC to
persons diagnosed with CLD as well as with the general population (GP) on a disease-specific instrument
measuring HRQL. If significant and clinically meaningful differences in HRQL exist, HRQL may be used
as a corroborative indicator of disease progression in patients with CLD. Two hundred and seventy-two
people participated in the present study. Of these participants, 83 were diagnosed with HCC, 51 with CLD,
and 138 were from the GP. None of the patients in the HCC or CLD samples were actively receiving
chemotherapeutic treatments for the CLD or HCC. A sociodemographic questionnaire and the Functional
Assessment of Cancer Therapy-Hepatobiliary (FACT-Hep) was administered to participants. The results of
the study suggested that people diagnosed with HCC, prior to treatment, had a poorer overall HRQL when
compared to those persons with CLD and the general population, as expected. The differences in HRQL
were statistically significant as well as clinically meaningful. People diagnosed with CLD and HCC
respectively, reported better social and family well-being than the general population. Furthermore, people
with CLD reported equivalent emotional well-being as the general population sample. HRQL subscale
scores, with the exception of social and family well-being, discriminated group membership.

Introduction

Hepatocellular carcinoma (HCC) is one of the
leading causes of death from cancer worldwide
[1] and more than 19,000 adults in the United
States (U.S.) die from HCC each year. The pri-
mary etiology of HCC is hepatitis B and/or C
with which more than five million people are
chronically infected in the U.S. alone [l1].
Chronic liver disease (CLD), as a result of
infection with hepatitis B and/or C, results in
HCC in approximately 15% of this population
[1]. The remainder of the population often

succumbs to liver failure unless orthotopic liver
transplantation is an option [2]. The goal of
treating CLD, and particularly HCC, is to
ameliorate symptoms, prolong survival, and im-
prove or maintain health related quality of life
(HRQL). Until recently, instruments designed
specifically to measure HRQL in patients with
hepatobiliary disease have not been available [3].
As a result a paucity of research has been con-
ducted examining HRQL in patients with HCC
and CLD.

The majority of the studies that have been
conducted concerning HRQL in patients with
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hepatobiliary carcinoma included persons diag-
nosed with non-liver primary tumors with metas-
tases to the liver [4, 5] or patients who had surgical
resection for HCC [6, 7]. Few studies have ad-
dressed HRQL in patients with unresectable HCC
[8-10]. Due to the increasingly number of people
affected by this disease, two instruments have re-
cently been developed specifically for people
diagnosed with heptobiliary carcinomas, the
Functional Assessment of Cancer Therapy-Hepa-
tobiliary (FACT-Hep; 11) and the European
Organization for Research and Treatment of
Cancer (EORTC) QLQ-HCCI18 [12].

Health related quality of life has also recently
become an important endpoint in the treatment of
CLD, secondary to the decrements in quality of
life that are often experienced when treated with
interferon [13]. Research concerning patients
diagnosed with CLD has also advanced where
instruments measuring specific symptoms of CLD
have also recently been developed [14-17].

The research that has been conducted concern-
ing patients diagnosed with HCC and CLD often
employs general HRQL instruments in prospective
studies investigating the effects of treatment on
HRQL [18-19]. Few studies have compared HRQL
of patients with HCC and CLD even though HCC
often occurs in the context of CLD. Furthermore,
we have no data concerning how HRQL in these
populations compares to other chronic diseases or
to the general population. If HRQL can discrimi-
nate between medical conditions such as HCC and
CLD, HRQL may be used as an additional indi-
cator for the early detection of disease progression
in patients diagnosed with CLD.

Of the research that has been conducted using
general HRQL instruments for persons diagnosed
with CLD [17, 20], researchers have found that
people with CLD report lower HRQL than heal-
thy controls from a representative sample of adults
in the U.S [2]. Using disease-specific HRQL
instruments, Younossi and colleagues reported
that in people diagnosed with CLD had signifi-
cantly lower HRQL than the general population
[21]. Severity of disease, etiology of disease, sex,
age, and social class did not predict HRQL in
patients with CLD or the general population [21,
22]. Only one study, to the authors’ knowledge,
has compared general HRQL in people diagnosed
with HCC and CLD [23]. Bianchi and colleagues

reported that patients with HCC who were
administered the SF-36 reported significantly
greater Bodily Pain, Role Limitation-Physical, and
lower physical functioning when compared to pa-
tients diagnosed with CLD [23].

The aims of the present study were to compare
HRQL, using the same disease-specific instrument,
in people diagnosed with primary HCC, CLD, and
the general population (GP). It was expected that
patients with HCC would have poorer overall
HRQL when compared to those diagnosed with
CLD and the GP, respectively. We would also
expect that some of the demographic (e.g., age) or
disease-specific variables (e.g., Child’s Pugh score)
might predict poorer quality of life in both HCC
and CLD patients. Furthermore, discriminant
analysis was used to determine if HRQL predicted
group membership (CLD, HCC, or GP).

Patients and Methods
Design

The patients in the HCC and CLD samples were
part of a prospective, non-randomized study eval-
uating proxy ratings of HRQL. The GP sample
that was recruited as part of this study was ran-
domly selected from the general U.S. population.

Participants studied

A sample of 83 people diagnosed with HCC were
recruited for the present study. To be included in
the HCC sample, patients must have met the fol-
lowing inclusion criteria: [1] a diagnosis of biopsy
proven HCC; [2] age 18 years or older, and [3] no
report of suicidal ideation or history of psychosis.
Fifty-one patients diagnosed with CLD were re-
cruited for participation. Inclusion criteria for this
sample was [1] diagnosis of chronic liver disease
that was based on blood tests (e.g., presence of
hepatitis C) or CT scan and/or biopsy (e.g., cir-
rhosis); [2] age 18 years or older, and [3] no report
of suicidal ideation or history of psychosis.

At the time of assessment, patients in the HCC
and CLD samples had not received treatment for
their liver-related conditions (e.g., chemotherapy,
interferon). The purpose of the study was to
determine if either sample had differences in



HRQL prior to treatment. We know clinically that
both the HCC and CLD groups have significant
decrements in quality of life when they undergo
treatment. The HCC sample was newly diagnosed
patients that had not received chemotherapy,
radiation, or transplant prior to their initial eval-
uation of HRQL. The CLD patients were not
currently receiving treatment for their liver disease,
with the exception of the patients with hemo-
chromatosis who may have received phlebotomy.
The patients that were included in the CLD sample
had not previously received liver transplantation.
Many of the CLD patients, and a few of the HCC
patients were referred for evaluation for liver
transplantation, and some of the patients later
received a liver transplant, but several months or
years after the assessment of quality of life. The
patients may have been taking alternative or
complementary interventions (e.g., herbs) or
treatments for comorbid disease processes (e.g.,
hypertension).

Patients evaluated for CLD and HCC are part of
the same Institute, the Starzl Transplantation
Institute, but separate centers (Center for Liver
Disease and Liver Cancer Center) and therefore a
close working relationship between the clinicians
evaluating and treating these patients exists. The
patients diagnosed with CLD are evaluated for
HCC every 6 months, or less, with a CT scan
annually or if blood work (e.g., rise in alpha feto-
protein) and/or symptom presentation indicates. At
the time of HRQL assessment, the patients that
were included in the CLD group were not diagnosed
or referred for evaluation for HCC by radiological
report, pathology, or blood work. If the clinician
had a suspicion that the patient may be diagnosed
with HCC based on their findings, s/he would have
been referred to the Liver Cancer Center where the
HCC sample was recruited. The only possibility of
the CLD patients having HCC is if the disease was
undetectable by current methods of diagnosis (e.g.,
rising AFP or lesion found on CT scan).

The general population sample (n = 138) was
randomly selected from a list of names and
addresses obtained from a registry of U.S.
residents. The general population sample was
stratified by gender, age, and population by state
of residence. Of 1,000 surveys mailed to partici-
pants, 14% returned completed surveys. The gen-
eral population sample was not originally recruited
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or administered the FACT-Hep for the purposes
of this study, therefore this sample was not
screened for CLD or HCC. The GP sample was
recruited to obtain normative data on the FACT-
G prior to the time the normative data was
available. No inclusion or exclusion criteria was
used in recruiting participants for the GP sample
therefore, participants could have had suicidal
ideation or had symptoms of thought disorder,
psychosis, or delusions.

Instruments| Assessment

The patient battery included a number of instru-
ments to assess sociodemographic, quality of life,
psychological functioning, and sexual health;
however for the purposes of this study the
following questionnaires were included: (1) Soci-
odemographic Questionnaire which included items
related to the patient’s age, gender, ethnicity (only
for CLD and HCC patients), marital status,
educational level, and occupation; and (2) the
Functional Assessment of Cancer Therapy-Hepa-
tobiliary Carcinoma (FACT-Hep; [11], [24]) which
consists of the FACT-General and the Hepatob-
iliary module. The FACT-General is a multidi-
mensional 27-item instrument that measures four
dimensions of quality of life, namely: ’physical
well-being (PWB-7 items); social and family
well-being (SFWB-7 items); emotional well-being
(EWB-7 items); functional well-being (FWB-7
items); an overall HRQL score (QoL) can also be
calculated which includes the total for the four
subscales. It is one of the most widely utilized
quality of life questionnaires employed in clinical
trials for new cancer treatments and has been
demonstrated to be valid and reliable [25]. The
Hepatobiliary module of the FACT includes 18
additional items specific for patients with Hepa-
tobiliary disease. The module includes questions
that pertain to symptoms of the disease as well as
side effects of the treatment.

The FACT-Hep was scored according the
FACIT manual [25]. All FACT scales are scored so
that a high score reflects good quality of life in that
domain with the exception of the Additional
Concerns scale in which a high score for this study
suggested more symptoms and side effects from
treatment. If a participant skipped an item, scores
were prorated using the average of the other answers
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in the scale. When there are missing data, prorating
subscale scores is acceptable as long as more than
50% of the items were answered. Computing the
overall HRQL score is considered appropriate if the
item response rate is greater than 80%.

The FACT-Hep has been demonstrated to be
reliable and valid [11]. The internal consistency
was between 0.72 and 0.94 for the FACT-Hep and
test-retest ranged between 0.84 and 091 [11].
Convergent and divergent validity were demon-
strated by examining the FACT subscales with
scales measuring mood (POMS), social support
(ISEL), and social desirability (Marlowe-Crowne
Social Desirability Scale). The FACT-Hep also
was found to differentiate between groups on
performance and treatment status [25].

Normative data for the FACT-G has been
published by the authors of the FACIT measure-
ment system [26]. The means for the FACT-G
for the general U.S. adult population are as
follows: PWB = 23; SFWB = 19; EWB = 20;
FWB = 19 and overall HRQL = 80. Normative
data for people diagnosed with mixed cancer
types has been reported and the means are as
follows: PWB = 21; SFWB = 22; EWB = 19;
FWB = 19 and overall HRQL = 81 [26].

Prior research suggests that the FACT-Hep was
found to be sensitive to changes to clinical indica-
tors (alkaline phosphate, alpha-fetoprotein,
hemoglobin, and survival) that reflect disease pro-
gression and response to treatment in this cancer
type [27]. Combined results from distribution-
based and cross-sectional anchor-based analyses
provided information regarding the clinical mean-
ingfulness of scores between groups [27]. Clinically
meaningful differences between subscales of the
FACT-Hep (PWB, SFWB, EWB, and FWB) have
been reported to be between 2-3 points, for the
FACT-Hepatobiliary Additional Concerns sub-
scale a change of 5-6 points is clinically meaningful,
and a difference between 6-7 points on the FACT-
G overall score is clinically meaningful [27].

Procedure

After Institutional Review Board approval,
patients diagnosed with HCC and CLD who met
the inclusion criteria were approached by their
treating health care provider to determine their

interest in learning more about the purpose, risk
and benefits of the study. If the patient agreed to
learn more about the study they were introduced
to a research associate, trained in psychology, to
explain the study in detail and ask for the
patients’ written informed consent. Upon receipt
of written informed consent, the patient was
asked to complete a battery of questionnaires.
The research associate was available to answer
questions and to assess questionnaires for missing
data before the participant left the appointment.
Disease-specific information was gathered from
the patients’ electronic medical record. The gen-
eral population sample participants were mailed
an informed consent form and battery of ques-
tionnaires that included the sociodemographic
questionnaire and the FACT-Hep. The partici-
pants from the GP sample were provided contact
information in the case they had questions
regarding the items in the battery of question-
naires they were mailed.

Data analyses

Data was analyzed using SPSS.v13. Descriptive
statistics were calculated to provide information
regarding demographic and disease specific char-
acteristics. To test the reliability of the FACT-
Hep in each of the samples, Cronbach’s alpha
[28] was employed. Difference in demographic
and disease specific characteristics were tested
using Analysis of Variance (ANOVA) and Chi-
Square analyses for continuous and categorical
variables, respectively. Kruskal-Wallis and
Mann—Whitney U-tests were employed to test
differences between samples. The nonparametric
tests were used secondary to the skewed distri-
bution found on the subscales of the FACT-Hep.
Discriminant analysis was performed to deter-
mine if HRQL classified patients according to the
group membership (i.e., HCC, CLD, and GP).
Discriminant analysis was used to facilitate the
development of a predictive model of group
membership based on observed characteristics of
each case. The analysis is based on linear
combinations of predictor variables that provides
information regarding the variables that discrim-
inates between groups.



Results

The response rate for each of the samples varied
with 93% (n = 83) of the HCC sample, 80%
(n = 51) of the CLD sample, and 14% (n = 134)
of the GP sample responding to our request to
participate in the study and complete question-
naires. Sociodemographic and disease specific (for
the HCC and CLD samples) characteristics can be
found in Table 1 and 2.

Using ANOVA, significant differences in age
were found between samples [F(2,274) = 35,
p < 0.001]. Using Chi-Square analyses, significant
differences across samples were found according to
gender [Chi-Square = 47.9, p = 001], etiology of
disease [Chi-Square = 36.6, p < 0.001], presence
of cirrhosis [Chi-Square = 5.2, p < 0.001], and
Child’s  Pugh score [Chi-Square = 16.3,
p = 0.001].

Using Cronbach’s alpha, the reliability of each
of the FACT-Hep subscale was tested across
samples. All subscales of the FACT were found to
have adequate reliability (0.71-0.96) with the
exception of the SFWB scale for the CLD sample
(0.50), the EWB subscale for the GP sample (0.58),
and the overall QoL scale for the CLD sample
(0.60). See Table 3.

Between group differences were tested using
Kruskal-Wallis nonparametic test. Table 4 depicts
significant differences were found on all subscales
when comparing the three samples for PWB
[Chi-Square = 40.8, p < 0.001]; SFWB [Chi-
Square = 9.8, p = 0.007]; EWB [Chi = Square =
8.8, p=20.012]; FWB [Chi-Square = 36.9,
p = 0.001]; AC [Chi-Square = 67.8, p = 0.001];
and the overall HRQL [Chi-square = 24.8,
p = 0.001]. Mann—Whitney U-tests were used to
compare between groups. Significant differences
were found between the HCC and CLD samples
for PWB subscales [Mann—Whitney U = 1704,
p = 0.02] and the overall quality of life [Mann—
Whitney U = 1747.5, p = 0.03]. Significant
differences on all the subscales were found between
the HCC and GP samples comprised the PWB
[Mann—Whitney U = 3599, p = 0.001]; SFWB
[Mann—Whitney U = 4882, p = 0.02], EWB
[Mann—Whitney U = 4557, p = 0.002]; FWB
[Mann—Whitney U = 3144, p = 0.001]; AC sub-
scales [Mann—Whitney U = 2229.5, p = 0.001]
and overall quality of life [Mann—Whitney
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Table 1. Demographic characteristics of the samples

Variable HCC CLD General
(n =283 (n=>51) (n=138)
Gender (%)***!3
Male 77 44 30
Female 23 56 70
Agersr 2
Mean 58 54 40
Range 18-83 32-79 18-80
Marital status (%)
Single 15 20 59
Married 56 69 10
Divorced 9 8 6
Widowed 11 4 17
Ethnicity (%)
Caucasian 81 84 -
African American 8 10 -
Asian-American 6 2 -
Native American 2 4 -
Hispanic/Latino(a) 1 0 -
Non US citizen 1 0 -
Education (%)
High School 54 56 1
Vocational 20 20 16
Four years of college 17 12 6
Graduate/Professional 9 12 31
Income (%)
Under 10,000 21 17 10
11-20,000 24 17 14
21-40,000 37 33 33
41-60,000 11 14 19
61-80,000 3 12 11
81-100,000 1 5 7
Over 100,000 4 2 6

12 = HCC versus CLD; '* = HCC versus GP; * = CLD
versus GP; '** = HCC, CLD, and GP ***p < 0.001.

U = 3559.5, p = 0.001]. Significant differences
between the CLD and GP samples comprised the
PWB [Mann—Whitney U = 2408.5, p = 0.001];
SFWB [2748.5, p = 0.006]; FWB [Mann—Whitney
U = 2694.5, p = 0.007]; and AC [Mann—Whitney
U = 1870.5, p = 0.001] subscales. Figure 1 pro-
vides medians, interquartiles, and outliers of data
for all three samples side by side.

Clinically meaningful differences between sam-
ples were found between the HCC and GP and the
CLD and GP samples on the PWB, FWB, AC,
and overall HRQL subscales. A clinically mean-
ingful difference was found between the CLD and
GP samples on the SFWB. Clinically meaningful
differences were also found between the HCC and
CLD samples on the SFWB, EWB, FWB, and
overall HRQL scales. See Table 4.
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Table 2. Disease specific characteristics

Table 2 contd

Variable HCC CLD Variable HCC CLD
(n = 83) (n = 51 (n = 83) (n = 51

Etiology (%)** WBC
Hepatitis B 9 4 Median 5.4 5.1
Hepatitis C 30 43 Range 2.5-12.8 1.8-11.1
Alcohol-related 28 8
NASH 0 8 *p = 0.001.

Cryptogenic 28 8

Autoimmune ) 0 8 In comparison to the norms for the U.S adult
Primary biliary cirrhosis 0 4 . .
Primary schlerosing cholangitis 0 4 population [26], the scores for the GP sample of this
Hemochromatosis 0 2 study were higher on all subscales of the FACT-G

Child’s Pugh Score (%) including the PWB (23 versus 24), SFWB (19 versus
A S1 60 21), EWB (17 versus 20), FWB subscales (19 versus
g TG ?8 22), and overall HRQL (80 versus 86). Although
None 16 _ not statistically tested, the HCC sample reported
Unknown 6 - lower scores on all subscales of the FACT-G with

Cirrhosis (%)** the exception of the SFWB subscale when com-
Yes 76 93 pared to other cancer types [26].

Noo 24 7 Discriminant analyses were performed and

Stage of disease (%)

I 20 B several of the FACT-Hep subscales were found
-1V 30 - to significantly predict group membership

Tumor size (cm) [Wilks” Lambda = 0.71, p = 0.001]. The PWB
Mean 6.8 - [Chi Square = 19.4, p = 0.001], EWB [Chi-
Range 1-20 - Square = 7.8, p = 0.02], FWB [Chi-Square =

Number of lesions - L. .
Mean 39 _ 48.0, p = 0.001], Additional Concerns [Chi-
Range 1-6 _ Square = 65.4, p = 0.001] subscales, and the

Vascular invasion (%) 42 - overall HRQL [Chi-Square = 29.5, p < 0.001] all

Valflcu/arity OJ;'lesilm " predicted group membership (i.e., HCC, CLD,

ypovascular -
Hypervasular 7 - GP). See Table 5.
Mixed 5 -
Survival (months)
Median 7.4 - . .
Range 04912 - Discussion

Alpha fetoprotein . .
Median 44 5 The results of the present study were consistent with
Range 2-129,750  2-62 expectations and prior research suggesting patients

Albumin with HCC reported poorer overall HRQL when
Median 33 34 compared to people diagnosed with CLD and the
Range 2.1-4.3 2.5-4.3 . .

GGTP GP, respectively. It should be noted that this sam-
Median 183 106 ple of HCC patients had lower overall HRQL
Range 23-750 29-655 (Mean = 74) on the FACT-General than previous

HCT studies (Mean = 83)[6]. The patients in the present
Median 375 36.6 study had more advanced disease when compared
Range 24.5-46.7 27.9-45.6 .

HeB to a study by Poon and colleagues where patients
Median 12.1 12.8 were treated with surgical resection [6].

Range 8.1-15.0 9.2-16 This is the first study to compare patients

Bilirubin diagnosed with HCC and CLD using a HRQL
Median 1.0 0.7 instrument that was disease-specific. Although
Range 0.20-3.5 0.3-4.5

patients with HCC reported worse symptoms than
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Table 3 Cronbach’s alpha for each scale of the FACT-Hep for each sample

Sample FACT-Hep subscale

PWB SFWB EWB FWB AC QOL
HCC 0.88 0.83 0.81 0.89 0.73 0.73
CLD 0.91 0.50 0.86 0.90 0.89 0.60
General 0.96 0.86 0.58 0.83 0.85 0.71

HCC = Hepatocellular carcinoma; CLD = Chronic Liver Disease; General = General Sample Population; PWB = Physical Well-
Being; SFWB = Social and Family Well-Being; EWB = Emotional Well-Being; FWB = Functional Well-Being; AC = Additional
Concerns module; QOL = Overall health related quality of life.

patients with CLD, this difference was not statis-
tically significant or clinically meaningful. The
discriminant analyses successfully differentiated
between samples however this was likely secondary
to the large differences found between the two

Table 4 Differences in FACT-Hep subscales across the three
samples using Kruskal-Wallis test and post hoc Mann—
Whitney U-tests

Contrasts Scale Median-Median p-value
Overall PWB 0.001
HCC-General* PWB 21-26 0.001
CLD-General* PWB 23-26 0.001
HCC-CLD PWB 21-23 0.274
Overall SFWB 0.007
HCC-General SFWB 24-22 0.021
CLD-General* SFWB 24-22 0.006
HCC-CLD* SFWB 24-24 0.402
Overall EWB 0.012
HCC-General* EWB 16-18 0.002
CLD-General EWB 18-18 0.669
HCC-CLD* EWB 16-18 0.137
Overall FWB 0.001
HCC-General* FWB 16-22 0.001
CLD-General* FWB 20-22 0.007
HCC-CLD* FWB 16-20 0.019
Overall AC 0.001
HCC-General* AC 20-7 0.001
CLD-General* AC 16-7 0.001
HCC-CLD AC 20-16 0.155
Overall QOL 0.001
HCC-General* QOL 75-87 0.001
CLD-General* QOL 84-87 0.097
HCC-CLD* QOL 75-84 0.032

Overall = comparison of all three samples; HCC = Hepato-
cellular  carcinoma; CLD = Chronic Liver Disease;
General = General Sample Population; PWB = Physical
Well-Being; SFWB = Social and Family Well-Being;
EWB = Emotional Well-Being; FWB = Functional Well-
Being; AC = Additional Concerns module; QOL = Overall
health related quality of life; *Clinically Meaningful Difference.

medical patient samples (HCC and CLD) when
compared to the GP sample. Post hoc analyses
also revealed that persons diagnosed with HCC
and CLD reported significantly different symp-
toms on the hepatobiliary module of the FACT
but the overall symptom and side effect score was
not statistically significant. People diagnosed with
HCC reported greater weight loss, difficulties
digesting food, greater loss of appetite, and de-
creased ability to perform usual activities when
compared to persons diagnosed with CLD who
reported greater fatigue, changes in appearance,
and dry mouth.

Our team recently published a paper concerning
the clinical meaningfulness of HRQL scores using
the FACT-Hep [27]. Distribution-based and cross-
sectional anchor-based analyses were performed
and as a result minimally important difference
estimates (MIDs) were provided. The results of
this study suggested that the majority of differ-
ences between samples were not only statistically
significant but clinically meaningful.

Interestingly, people diagnosed with CLD and
HCC reported better SFWB than people from the
GP samples. It may be that when a person is
diagnosed with a chronic disease such as CLD or
HCC, s/he may recognize the support that s/he
have in his/her family and friends. Within the GP
sample, although it is likely that some of the
individuals in the sample had chronic diseases, the
sample was likely to have been healthier and as a
result did not as readily recognize the support
from family and friends that they might have
experienced if they had a disease such as CLD or
HCC. An alternative explanation may be that
those people with less social support completed
our questionnaires in our GP sample or those with
CLD and HCC who had less support did not
present for evaluation and treatment or agree to
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Figure 1. Median, interquartiles, and outliers by sample for each subscale of the FACT-Hep factpwb = FACT Physical well-being
scale; factsfwb = FACT Social and family well-being scale; factewb = FACT emotional well-being scale; factfwb = FACT func-
tional well-being scale; factac = FACT Additional concerns scale; factqol = FACT overall quality of life.

participate in our study. Nonetheless, the results
are similar to previous studies which have reported
that people who have been diagnosed with cancer
generally report better social and family well-being
than the general population [26].

Arguedas and colleagues, in a sample of patients
presenting for transplant evaluation, reported
worse HRQL on both physical and mental
domains of the SF-36 when compared to the U.S.
general population [29]. No differences in HRQL
were found with respect to etiology, ethnicity, age,
or gender; however differences in HRQL scores in

respect of varying levels of severity of liver disease
based on Child-Pugh were reported in that study.
Our results were consistent with that study in that
patients with CLD reported worse HRQL than the
general population and sociodemographic or
disease-specific variables were not found to be
associated with HRQL.

The HCC sample of patients reported statisti-
cally lower emotional functioning than people in
the GP sample and the general population norms
as anticipated. This difference was also clinically
meaningful. It would be expected that a diagnosis
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of cancer, and possible neuroendocrine and
immune changes that may occur with such a
diagnosis, could result in higher rates of depression
and anxiety which may be reflected in the EWB
subscale of the FACT. Furthermore, EWB of the
HCC group was lower than the CLD sample and
the norms for other cancer types [26]. These results
are consistent with previous research which has
found that people diagnosed with liver cancer
often have higher levels of psychological distress
than people diagnosed with other chronic diseases

and cancer types, with the exception of lung and
pancreatic cancer [30].

Based on the findings from previous studies
[2, 22], we had hypothesized that persons diag-
nosed with CLD, in comparison with those in the
GP, would report lower emotional functioning as
a result of being diagnosed with a chronic illness
such as liver disease. This hypothesis was not
supported. It is possible that previous studies
reporting emotional/psychological well-being were
based on samples of patients with CLD who were



212

60.00 -

50.00 +

40.00 -

30.00

factac

20.00

10.00

0.00 4

1 l

T T T
Hepatocellular carcinoma Chronic Liver Disease General Population

120.00 A

100.00 I

80.00

60.00
40.00 1

20.00 -

factqol

84
o

0.00 +

—

@0,

265
*

T T T
Hepatocellular carcinoma Chronic Liver Disease General Population

Figure 1. contd

undergoing treatment with interferon [31] and that
psychiatric symptoms resulting from treatment
with interferon in these patients had led to lowered
EWB. In the current study, no patients with CLD
were receiving interferon.

The results of the present study were generally
consistent with previous research which has found
that patients with CLD have lower HRQL when
compared to healthy controls [32]. Park and col-
leagues concluded that decrements in HRQL
mental domains were evident early in the disease

process (patients with Child’s Pugh score A) while
physical decrements became evident as the disease
progressed (patients with Child’s Pugh score C;
28). Park and colleagues reported weak but sig-
nificant relationships were found between age,
albumin, prothrombin time, and bilirubin and
HRQL. Severity of liver disease, as assessed with
the Child’s Pugh score, was positively associated
with HRQL but no other disease-specific fac-
tors were associated with HRQL in the present
study.
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Table 5 Mean, standard deviations, and standardized canonical discriminant function coefficient for each subscale of the FACT-

Hep
Subscale Mean (S.D.) by sample Standardized canonical discri-
minant function coefficient
HCC CLD GP HCC CLD

PWB*** 20 (7) 21 (7) 24 (7) ~0.25 -0.83
SFWB" 22 (6) 24 (8) 21 (5) 0.42 0.21
EWB* 15 (5) 17 (6) 17 (4) 0.22 0.65
FWB*** 16 (7) 19 (7) 22 (4) -0.45 0.90
ACH** 21 (13) 19 (13) 9 (9) 0.56 0.19
QoL*** 74 (18) 80 (18) 86 (12) - -

Ap < 0.10; p < 0.05; p < 0.01; p < 0.001.

PWB = Physical Well-Being; SFWB = Social and Family Well-Being; EWB = Emotional Well-Being; FWB = Functional Well-
Being; AC = Additional Concerns module; QOL = Overall health related quality of life.

The study has several limitations. The most
important of these relates to the differences across
the groups in regard to sampling procedures. The
current study was not originally designed to in-
clude the comparison across different samples and
therefore the patients in the CLD and HCC groups
were consecutive patients who were included in a
prospective study regarding HRQL while the GP
sample was a randomly selected group of people
from a national database of all US residents. Re-
lated to this issue is the difference in the percent of
non-responders in each of the samples. Eighty-six
percent of the GP sample did not respond to our
request to complete questionnaires whereas the
nonresponse rate for the CLD (20%) and HCC
(7%) samples was much lower. It is likely that the
mailed versus face to face recruitment influenced
the response to participating in the study. The high
rate of nonresponse in the GP sample could result
in under reporting of symptoms, particularly psy-
chological symptoms that may be reflected in the
SFWB or EWB subscales. Theoretically, this
sample could also have CLD or HCC that may or
may not be diagnosed as this question was not
posed to these participants. The U.S. normative
sample [26] was likely bias secondary to the com-
pensation participants received (access to WebTV)
and possibly the lack of representativeness in re-
gard to level of literacy needed to complete the
FACT-G online. The GP sample collected as part
of the present study was also likely biased due to
the low response rate (14% versus 80% for the
U.S. norm sample).

Other limitations include the lack of informa-
tion regarding medical comorbidities which has

been found to be associated with decreased HRQL
[23] and the ethnic composition of the sample.
Although information regarding medical comor-
bidities and ethnicity is available for the two
medical population samples, the information is not
available for the general population sample.
Although there are limitations, the comparison of
HRQL across samples begins to elucidate differ-
ences in HRQL across two similar medical samples
and further study of the discriminant value of
HRQL in disease progression. However, the
potential for confounding effects with respect to
these participant characteristics cannot be dis-
counted. The internal consistency for the AC
subscale, although adequate for both samples, was
higher in the GP than the HCC sample. It is likely
that the consistency across the sample in the lack
of symptoms contributed to the higher Cronbach’s
alpha that was found in the GP group versus the
HCC sample.
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