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Systematic review of the psychometric properties of disease-specific,
quality-of-life questionnaires for patients with hepatobiliary or
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Abstract
Aim: To systematically review the quality of the psychometric properties of disease-specific quality-of-life
questionnaires for patients with hepatobiliary or pancreatic cancers in order to help researchers and
clinicians to select the most appropriate health-related quality-of-life (HRQoL) instruments.

Methods: MEDLINE from 1950, CINAHL from 1960, EMBASE from 1980, and PsycINFO from 1967, as
well as additional sources were searched. The quality of the psychometric properties of the included
instruments was evaluated by using the quality criteria for measurement properties of health status
questionnaires.

Results: Ten studies that examined seven instruments were identified. The European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire-Biliary Cancer, the European
Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Liver Metastases of
Colorectal Cancer, the Functional Assessment of Cancer Therapy-Hepatobiliary Questionnaire, and the
Quality of Life for Patients with Liver Cancer Instrument achieved satisfactory results in relation to the
quality of their psychometric properties.

Conclusion: Several well-validated instruments exist to adequately assess disease-specific HRQoL in
patients with hepatobiliary or pancreatic cancers. Further improvement of the already-existing, promising
measures is recommended.

Key words: hepatobiliary neoplasms, literature review as a topic, pancreatic neoplasms, quality of life, sur-
veys and questionnaires.

INTRODUCTION

Hepatobiliary cancers refer to primary malignancies
that originate from the liver, gallbladder, and bile ducts
and the most common malignancies are hepatocellular
carcinoma, gallbladder cancer, and cholangiocarcinoma
(Benson et al., 2014). As the tumors that originate from
the digestive system, although the hepatobiliary and
pancreatic cancers are not the most common

malignancies, they are regarded as a highly lethal group
of cancers, with their incidence and death rates increas-
ing significantly over the last decade (Benson et al. ; Sie-
gel, Naishadham, & Jemal, 2012; Tempero, Arnoletti,
Behrman, Ben-Josef, & Benson, 2012). Patients often
are diagnosed at advanced stages due to the systemic
and unspecific symptoms that are related to these can-
cers (Beazley & Cohn, 1995; Bruix & Sherman, 2011).
Meanwhile, few effective treatment options exist, which
can result in a poor prognosis with quite-low 1 year
and 5 year survival rates (van Roest, van der Aa, van
der Geest, & de Jong, 2016; Steel et al., 2010). There-
fore, palliative symptom management of these advanced
cancers is of paramount importance.

Correspondence: Lang Tian, Department of Hepatobiliary
Surgery, Sichuan Cancer Hospital, No. 55 South Renmin
Road, Chengdu 610041, China.
Email: tian_lang1981@126.com

Received 10 December 2016; accepted 21 July 2017.

© 2017 Japan Academy of Nursing Science

Japan Journal of Nursing Science (2018) 15, 99–112 doi:10.1111/jjns.12188

http://orcid.org/0000-0001-8638-3038


Health-related quality of life (HRQoL) refers to an
individual’s subjective assessment of his or her health
and well-being with multidimensional constructs,
including physical, psychological, social, and symptom-
atic aspects (Carvert & Freemantle, 2003). The HRQoL
is regarded as an important outcome for patients with
hepatobiliary or pancreatic cancers in several previous
studies. In addition to generic tools, such as the Short
Form-36 Survey and EQ-5D, and cancer-specific ques-
tionnaires, such as the European Organization for
Research and Treatment of Cancer Quality of Life
Questionnaire (EORTC QLQ-C30) and the Functional
Assessment of Cancer Therapy generic questionnaires
(FACT-G) to measure HRQoL, there have been consid-
erable efforts made to develop disease-specific modules
for different types of cancer due to their different etiolo-
gies, treatment, symptoms, and prognosis. The com-
monly used disease-specific HRQoL questionnaires for
patients with hepatobiliary or pancreatic cancers com-
prise the European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire-
Module for Hepatocellular Carcinoma (EORTC QLQ-
HCC18), the Functional Assessment of Cancer
Therapy-Hepatobiliary Questionnaire (FACT-Hep), the
European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire-Biliary Cancer
(EORTC QLQ-BIL21), and the European Organization
for Research and Treatment of Cancer Quality of Life
Questionnaire-Pancreatic Cancer (EORTC QLQ-
PAN26) (Chie et al., 2012; Fitzsimmons et al., 1999;
Friend et al., 2011; Heffernan et al., 2002).

Despite the availability of various disease-specific
HRQoL instruments, an emerging issue that researchers
and clinicians could encounter is that no commonly
accepted tool has been recommended for the HRQoL
appraisal of patients with hepatobiliary or pancreatic
cancers. That may be ascribed to the lack of a system-
atic evaluation of the psychometric properties of the
disease-specific tools using agreed quality criteria to
enable a direct comparison between them (Terwee
et al., 2007). A comprehensive appraisal of the psycho-
metric properties of the instruments involving their reli-
ability and validity should be carried out in order to
rate their quality by a systematic review. Therefore, the
aim of this study was to carry out a systematic review
of the quality of the psychometric properties of disease-
specific HRQoL instruments in order to make recom-
mendations on the most appropriate measurements to
evaluate the disease-specific HRQoL of patients with
hepatobiliary or pancreatic cancers through collecting
evidence from previous studies.

METHODS

Selection criteria
The studies that met the following criteria were
included: (i) recruited patients with hepatobiliary or
pancreatic cancers (such as hepatocellular carcinoma,
gallbladder cancer, cholangiocarcinoma, and pancreatic
cancer) as samples; (ii) aimto develop and evaluate the
psychometric properties of a self-reported instrument
that was designed to assess disease-specific HRQoL;
and (iii) have been published in the English language.
Studies that aimed to develop questionnaires that evalu-
ated generic or cancer-related HRQoL among these
patients were excluded, as they cannot assess disease-
specific characteristics.

Search strategy
An electronic search of MEDLINE from 1950,
CINAHL from 1960, EMBASE from 1980, and Psy-
cINFO from 1967 to October 30, 2016, was conducted
in the systematic review. The search process was carried
out by using the combination of medical subject head-
ings and keywords. For instance, that terms referred to
hepatocellular cancer (liver neoplasm* or liver cancer*
or liver carcinoma* or liver tumor* or hepatic tumor*
or hepatic carcinoma* or hepatic cancer* or hepatic
neoplasm* or hepatocellular tumor* or hepatocellular
neoplasm* or hepatocellular cancer* or hepatocellular
tumor*, or hepatocellular carcinoma*) and terms that
referred to HRQoL (quality of life* or health-related
quality of life*) were combined with terms that referred
to measurements (questionnaire* or instrument* or
measure* or method* or assessment* or psychometric*
or reliability or validity or responsiveness* or scale* or
measurement* or evaluation*, or survey*) in order to
search the literature related to disease-specific HRQoL
tools for patients with hepatocellular cancer. The litera-
ture for other hepatobiliary cancers (gallbladder cancer
and cholangiocarcinoma) and pancreatic cancer were
searched similarly. Additional studies were extracted
from reference lists or Google search engine.

Literature screening
Two raters conducted the literature selection process
independently (L. T. and X-Y. C.). First, one rater
(L. T.) evaluated article titles for their initial relevance
and assessed abstracts and full-text articles for eligibility
subsequently. Next, a second rater (X-Y. C.) verified the
selection procedure. Disagreements were resolved by
coordination from a third rater (X-L. F.) or consensus.
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The articles that did not meet the eligibility criteria were
firstly excluded according to their title or abstract. The
abstracts that were identified as being potentially rele-
vant were provisionally included and the final inclusion
depended on retrieving the full texts.

Data extraction
Two raters extracted the data from the articles that met
the eligibility criteria (L. T. and X-Y. C.). First, one
rater (L. T.) recorded the study information by using a
predesigned table, such as samples and settings, name
of the instruments, language versions, total number of
items, number of domains, and response options. Then,
a second rater (X-Y. C.) checked the extracted informa-
tion for accuracy. Discrepancies were resolved by con-
sensus or by coordination from a third rater (X-L. F.).

Evaluation of the methodological quality of
each study
The methodological quality of the studies on the psy-
chometric properties of disease-specific HRQoL ques-
tionnaires was evaluated by the Consensus-Based
Standards for the Selection of Health Measurement
Instruments (COSMIN) checklist, which was designed
originally to evaluate the methodological quality of
studies of the measurement properties of health status
measurement instruments (Mokkink et al., 2012; Ter-
wee et al., 2012). According to the COSMIN taxonomy
and definitions, the methodological quality of studies is
assessed by nine measurement properties, composed of
internal consistency, test-retest reliability, measurement
error, content validity, criterion validity, structural
validity, hypothesis testing, cross-cultural validity, and
responsiveness (Mokkink et al., 2010). The assessment
of the methodological quality of the studies of each psy-
chometric property comprises 5–18 items and each item
is rated on a four-point rating scale: poor, fair, good,
and excellent. The total score of the methodological
quality of each study is determined by a measurement
property and a methodological quality score of each
measurement property can be obtained by taking the
lowest score of any item in each measurement property
(Terwee et al., 2012). The methodological quality on
criterion validity has not been examined in the review,
as there is no gold standard in QoL measures.

Evaluation of the quality of the psychometric
properties of the instruments
The quality of the psychometric properties of each
disease-specific questionnaire was assessed using the

quality criteria for measurement properties of health
status questionnaires (Terwee et al., 2007). The quality
criteria is composed of eight measurement properties:
internal consistency, content validity, criterion validity,
construct validity, reproducibility, responsiveness, floor
and ceiling effects and interpretability, with a four-point
rating scale [positive (+), indeterminate (?), negative (−)
or no information (0)]. For instance, internal consis-
tency refers to the extent to which items in a scale or
subscale are intercorrelated, thus measuring the same
construct, a positive rating (+) is given if the Cronbach’s
alpha is calculated for each dimension and Cronbach’s
alpha ranges from 0.70 to 0.95; an indeterminate rating
(?) is given in the case of doubtful design or method; a
negative rating (−) is given for a Cronbach’s alpha of
<0.70 or >0.95, despite an adequate design and method;
and a zero rating (0) is given if no information is
obtained on this psychometric property (Terwee et al.,
2007). According to the quality assessment criteria,
doubtful design or method is defined as lacking of a
clear description of the design or methods of the study,
sample size of <50 participants, or any important meth-
odological weakness in the design or execution of the
study (Terwee et al., 2007). Moreover, in order to give
a suggestion regarding the most proper instruments to
select, Hamoen, De Rooij, Witjes, Barentsz, and Rovers
(2015) developed a scoring model, in which each posi-
tive psychometric property was assigned 1 point, each
doubtful property 0 points, and each negative property
−1 point. No point was given if no information was
obtained on a specific property, and an overall score
was calculated based in the scoring model (Hamoen
et al.). The criterion validity has not been evaluated as
no gold standard in quality-of-life measures has been
found.

Data synthesis
After data extraction and the quality assessment proce-
dure, two raters (L. T. and X-Y. C.) analyzed and com-
pared the extracted study information and conducted
an iterative review until consensus was achieved. The
direct content analysis method was used to describe the
study information in the systematic review.

RESULTS

Study selection process
The literature review identified 823 potentially relevant
studies primarily. At the end of the selection process,
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10 studies that examined the psychometric properties of
seven disease-specific HRQoL instruments for patients
with hepatobiliary or pancreatic cancers were selected
in the summary of evidence (Fig. 1).

Characteristics of the study population
Two studies recruited patients with cholangiocarcinoma
and gallbladder cancers as samples (Friend et al., 2011;
Kaupp-Roberts et al., 2016) and three studies recruited
patients with hepatocellular cancer, with the number of
samples ranging from 105 to 232 (Chie et al., 2012;
Mikoshiba et al., 2012; Wan et al., 2010). Furthermore,
three studies recruited patients with hepatobiliary or
pancreatic cancers (Butt et al., 2012; Heffernan et al.,
2002; Yount et al., 2002) and another two studies
recruited patients with liver metastases from colorectal
cancer (Blazeby et al., 2009) and patients with meta-
static pancreatic cancer (Cella et al., 2013) as samples.
The mean age of the samples varied from 47.5 to
68.1 years and only one study reported a disease dura-
tion of 39.6 � 34.5 months among patients with hepa-
tocellular cancers (Mikoshiba et al.). The treatment
options for patients with hepatobiliary or pancreatic

cancers across studies mainly comprised surgical treat-
ment, chemotherapy, radiotherapy, and palliative care.
Moreover, most of the studies were conducted in a clini-
cal setting and some studies also were carried out in an
outpatient clinic, community, or home setting. The
included instruments have been assessed in patients
from 12 countries or districts (Table 1).

Characteristics of the instruments
Of these disease-specific HRQoL questionnaires, the
EORTC QLQ-BIL21 was a specific evaluation instru-
ment for patients with cholangiocarcinoma and gall-
bladder cancers (Friend et al., 2011; Kaupp-Roberts
et al., 2016) and the European Organization for
Research and Treatment of Cancer Quality of Life
Questionnaire-Liver Metastases of Colorectal Cancer
(EORTC QLQ-LMC21) performed as a HRQoL assess-
ment tool that had been designed specifically for
patients with liver metastases from colorectal cancer
(Blazeby et al., 2009). Both the EORTC QLQ-HCC18
and the Quality of Life for Patients with Liver Cancer
Instrument (QOL-LC) were developed to evaluate
disease-specific HRQoL among patients with
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Figure 1 Flow chart of the study
selection process.
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hepatocellular cancer (Chie et al., 2012; Wan et al.,
2010). Moreover, the FACT-Hep was adopted to test
the HRQoL of patients with primary liver cancer,
hepatobiliary–pancreatic cancers, or metastatic pancre-
atic cancer across studies (Cella et al., 2013; Heffernan
et al., 2002) and the Functional Assessment of Cancer
Therapy-Hepatobiliary Symptom Index-8 (FHSI-8) and
Functional Assessment of Cancer Therapy-
Hepatobiliary Symptom Index-18 (FHSI-18) were
designed to measure the HRQoL among patients with
hepatobiliary–pancreatic cancers (Butt et al., 2012;
Yount et al., 2002). Among these evaluated question-
naires, three instruments (the EORTC QLQ-HCC18,
EORTC QLQ-BIL21, and EORTC QLQ-LMC21) were
developed originally in European countries with various
language versions, three (the FACT-Hep, FHSI-8, and
FHSI-18) were developed in the USA, and only one (the
QOL-LC) was developed in mainland China. In addi-
tion, most of the instruments adopted a four-point rat-
ing score or a five-point rating score for the response
options, but only one instrument used a visual analog
scale that ranged from 0 to 10 (Wan et al.). The
response options of the included tools (the EORTC
QLQ-HCC18, EORTC QLQ-BIL21, and EORTC
QLQ-LMC21), which were developed by the Europe
Quality of Life Group, were linearly transformed to a
0–100 score, with higher scores indicating a worse qual-
ity of life (Table 2).

The total number of items in each evaluated instru-
ment ranged from eight to 45 items, with an average of
21.86 items. The majority of the evaluated question-
naires had multidimensional constructs that ranged
from three-to-five domains and no dimensional infor-
mation was available for the FHSI-8 (Yount et al.,
2002). As for the dimensional structure of the EORTC
QLQ-HCC-18, Chie et al. (2012) proposed that this
instrument comprised five subscales and four single
items, whereas Mikoshiba et al. (2012) reported that it
was a combination of four dimensions and six single
items. With regard to the content of each measured
instrument, the EORTC QLQ-HCC18, EORTC QLQ-
BIL21, and EORTC QLQ-LMC21 performed as a
disease-specific symptom assessment module in combi-
nation with the EORTC QLQ-C30 (Aaronson et al.,
1993) for the evaluation of disease-specific HRQoL.
Both the FACT-Hep and the QOL-LC were comprehen-
sive assessment tools, which comprised generic HRQoL
dimensions (physical, psychological, social, and func-
tional domains) and a specific symptom evaluation
module for hepatocellular cancer. Furthermore, as
symptom modules the FHSI-8 and the FHSI-18T
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frequently have been combined with the FACT-G (Cella
et al., 1993) in order to assess HRQoL, which patients
with hepatobiliary cancer have perceived (Table 3).

Methodological quality of the studies
All the studies assessed the internal consistency, content
validity, and hypothesis testing. Most of the studies
evaluated reliability and responsiveness, whereas the
structural validity and cross-cultural validity often were
not evaluated. Moreover, none of the studies assessed
measurement error. Among the measurement properties
that were assessed, all the studies were rated as having
“excellent” methodological quality regarding their
content validity. Most of the studies were rated as hav-
ing “good” methodological quality regarding their

reliability (3/5, 60%) and “fair” methodological quality
in relation to their internal consistency (6/10, 60.0%).
Half of the studies were rated as having “good” method-
ological quality in relation to their responsiveness (3/6,
50.0%) and “fair” methodological quality regarding
hypothesis testing (5/10, 50.0%). In addition, one study
that assessed its structural validity was rated as having a
“poor” methodological quality and another study that
evaluated cross-cultural validity also was rated as having
a “poor” methodological quality (Table 4).

Quality of the psychometric properties of the
instruments
In sum, as shown in Table 5, all the included instru-
ments tested the content validity, internal consistency,

Table 2 Characteristics of the instruments

Instrument Author (year) Language version Target disease population
Response
options

Scoring
range

EORTC QLQ-
BIL21

Kaupp-Roberts
et al. (2016)

German, Dutch,
Italian, Spanish,
Mandarin Chinese,
Hindi

Patients with cholangiocarcinoma
and gallbladder cancer

Four-point
scores

0–100

EORTC QLQ-
BIL21

Friend et al.
(2011)

English, Mandarin
Chinese, Italian,
German

Patients with cholangiocarcinoma
and gallbladder cancer

Four-point
scores

0–100

EORTC QLQ-
HCC18

Chie et al.
(2012)

English, Chinese,
Japanese, Italian,
French

Patients with hepatocellular
cancer

Four-point
scores

0–100

EORTC QLQ-
HCC18

Mikoshiba
et al. (2012)

Japanese Patients with hepatocellular
cancer

Four-point
scores

0–100

EORTC QLQ-
LMC21

Blazeby et al.
(2009)

English, French,
German

Patients with liver metastases
from colorectal cancer

Four-point
scores

0–100

FACT-Hep Cella et al.
(2013)

English Patients with primary liver
cancer, hepatobiliary–
pancreatic cancers, or
metastatic pancreatic cancer

Five-point
scores

Sum
scores

FACT-Hep Heffernan et al.
(2002)

English Patients with primary liver
cancer, hepatobiliary–
pancreatic cancers, or
metastatic pancreatic cancer

Five-point
scores

Sum
scores

FHSI-8 Yount et al.
(2002)

English Patients with hepatobiliary-
pancreatic cancers

Five-point
scores

0–100

FHSI-8 Butt et al.
(2012)

English Patients with hepatobiliary–
pancreatic cancers

Five-point
scores

Sum
scores

QOL-LC Wan et al.
(2010)

Chinese Patients with hepatocellular
cancer

Visual
analog
scale

Sum
scores

EORTC QLQ-BIL21, the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Biliary Cancer; EORTC
QLQ-HCC18, the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Module for Hepatocellular Carci-
noma; EORTC QLQ-LMC21, the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Liver Module-21;
FACT-Hep, the Functional Assessment of Cancer Therapy-Hepatobiliary Questionnaire; FHSI-8, the FACT-Hepatobiliary Symptom Index-8; QOL-
LC, the Quality of Life for Patients with Liver Cancer Instrument.
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construct validity, and interpretability. The majority of
the instruments evaluated reproducibility and respon-
siveness, whereas less than half of the instruments eval-
uated floor and ceiling effects. All the assessed

instruments were rated positively regarding their con-
tent validity and an indeterminate rating was given in
interpretability. Most of the instruments were rated as
positive in internal consistency, except for the EORTC

Table 3 Domains and items of the instruments

Instrument Author (year)
Total number of

items Number of domains Number of single items

EORTC QLQ-
BIL21

Kaupp-Roberts
et al. (2016)

21 Five: eating, jaundice, tiredness,
pain, anxiety

Three: treatment side-effects,
difficulties with drainage
bags/tubes, concerns
regarding weight loss

EORTC QLQ-
BIL21

Friend et al.
(2011)

21 Five: eating, jaundice, tiredness,
pain, anxiety

Three: treatment side-effects,
drainage tubes/bags, worries
about losing weight

EORTC QLQ-
HCC18

Chie et al.
(2012)

18 Five: fatigue, jaundice, nutrition,
pain, fever

Four: abdominal swelling,
sexual interest, body image
(two items)

EORTC QLQ-
HCC18

Mikoshiba et al.
(2012)

18 Four subscales: fatigue, nutrition,
pain, fever

Six: jaundice (two items),
abdominal swelling, sexual
interest, body image (two
items)

EORTC QLQ-
LMC21

Blazeby et al.
(2009)

21 Four: fatigue, nutrition, pain,
emotional problems

Nine: problems with taste,
tingling hands, sore mouth,
dry mouth, problems with
jaundice and weight loss,
social, talking, and sexual
problems

FACT-Hep Cella et al.
(2013)

45 Five: physical well-being, social/
family well-being, emotional
well-being, functional well-
being, a disease-specific
hepatobiliary cancer subscale

–

FACT-Hep Heffernan et al.
(2002)

45 Five: physical well-being, social/
family well-being, emotional
well-being, functional well-
being, a disease-specific
hepatobiliary cancer subscale

–

FHSI-8 Yount et al.
(2002)

8 – Eight: pain, lack of energy,
feeling fatigued, weight loss,
nausea, stomach pain/
discomfort, jaundice, back
pain

FHSI-8 Butt et al.
(2012)

18 Three: disease-related symptoms,
functional well-being,
treatment side-effects

–

QOL-LC Wan et al.
(2010)

22 Four: physical well-being,
psychological well-being,
symptoms/side-effects, social
well-being

–

–, no domains/no single items. EORTC QLQ-BIL21, the European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire-Biliary Cancer; EORTC QLQ-HCC18, the European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire-Module for Hepatocellular Carcinoma; EORTC QLQ-LMC21, the European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire Liver Module-21; FACT-Hep, the Functional Assessment of Cancer Therapy-Hepatobiliary Questionnaire; FHSI-8,
the FACT-Hepatobiliary Symptom Index-8; QOL-LC, the Quality of Life for Patients with Liver Cancer Instrument.
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QLQ-HCC18 (Chie et al., 2012; Mikoshiba et al.,
2012). Furthermore, among the assessed questionnaires,
all the tools were rated as positive in their floor and ceil-
ing effects (2/2, 100%) (Blazeby et al., 2009; Chie
et al.). In addition, half of the evaluated tools were rated
as positive in their construct validity (5/10, 50.0%) and
reproducibility (3/6, 50%) and most of the instruments
were rated as positive in their responsiveness (4/6,
66.7%). Overall, the EORTC QLQ-BIL21, the EORTC
QLQ-LMC21, the FACT-Hep, and the QOL-LC
obtained the comparatively better ratings on all the psy-
chometric properties (Blazeby et al.; Heffernan et al.,
2002; Kaupp-Roberts et al., 2016; Wan et al., 2010),
which were recommended by the quality criteria for
measurement properties of health status questionnaires
(Terwee et al., 2007).

Evaluation instrument for patients with
cholangiocarcinoma and gallbladder cancers
The EORTC QLQ-BIL21 was evaluated in two studies
and was rated positively regarding its content validity
and internal consistency, but indeterminately in its
interpretability. The quality assessment of the floor and
ceiling effects was not conducted. Furthermore, this
instrument that was assessed in the study by Kaupp-
Roberts et al. (2016) achieved a positive rating in the
construct validity, reproducibility, and responsiveness,
results that were not similar to the ratings in the study
by Friend et al. (2011).

Evaluation instrument for patients with liver
metastases from colorectal cancer
The EORTC QLQ-LMC21 was rated positively in its
internal consistency, content and construct validity, and
floor and ceiling effects, but indeterminately in its
responsiveness and interpretability. No reproducibility
assessment was provided in the study (Blazeby
et al., 2009).

Evaluation instrument for patients with
hepatocellular cancer
Three studies evaluated the HRQoL of patients with
hepatocellular cancer. Among those, the QOL-LC was
rated as positive in its internal consistency, content
validity, responsiveness, and reproducibility, but inde-
terminately in its construct validity and interpretability.
No information on the floor and ceiling effects was
obtained in the study (Wan et al., 2010). Moreover, the
English and Japanese versions of the EORTC QLQ-
HCC18 achieved a positive rating in their content and

construct validity, an indeterminate rating in their
responsiveness and interpretability, and a negative rat-
ing in their internal consistency and reproducibility
(Chie et al., 2012; Mikoshiba et al., 2012).

Evaluation instrument for patients with
metastatic pancreatic cancer
The FACT-Hep was used to assess the HRQoL of
patients with metastatic pancreatic cancer (Cella et al.,
2013). The scale was rated as positive in its internal
consistency, content validity, and responsiveness, but
indeterminately in its construct validity and interpret-
ability. The psychometric property measurements on
reproducibility and the floor and ceiling effects were not
provided.

Evaluation instrument for patients with
hepatobiliary–pancreatic cancers
Three questionnaires were used to test the HRQoL of
patients with hepatobiliary–pancreatic cancers. Of
these, the FACT-Hep was rated positively for its inter-
nal consistency, content validity, reproducibility, and
responsiveness, but indeterminately for its construct
validity and interpretability. The floor and ceiling effects
were evaluated in the study (Heffernan et al., 2002).
Moreover, both the FHSI-8 and the FHSI-18 were rated
positively regarding their internal consistency and con-
tent validity, but with an indeterminate rating in their
interpretability. Their responsiveness and floor and ceil-
ing effects were not evaluated in these two studies (Butt
et al., 2012; Yount et al., 2002). In addition, the FHSI-8
was given an indeterminate rating in its construct valid-
ity and reproducibility (Yount et al.). However, the
FHSI-18 was rated as positive in its construct validity
but no evaluation was conducted on its reproducibility
(Butt et al.).

DISCUSSION

To the authors’ knowledge, this is the first study that
systematically reviewed the psychometric properties of
disease-specific HRQoL questionnaires for patients with
hepatobiliary or pancreatic cancers that are used in
research and clinical practice at the moment. Although
a previous literature review focused on disease-specific
HRQoL assessment tools for hepatocellular cancer
(Gandhi, Khubchandani, & Iyer, 2014), no scoring sys-
tem was adopted for the evaluation of the psychometric
properties of these instruments. In addition, to date, no
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systematic review on the disease-specific HRQoL instru-
ments for patients with cholangiocarcinoma, gallblad-
der cancer, or pancreatic cancer has been carried out.

This systematic review has identified seven instru-
ments that met the eligibility criteria. Among those, the
EORTC QLQ-HCC18, EORTC QLQ-BIL21, and
EORTC QLQ-LMC21 were disease-specific symptom
modules in combination with the EORTC QLQ-C30
(Aaronson et al., 1993) for disease-specific HRQoL
evaluation. Meanwhile, the FHSI-8 and the FHSI-18, as
symptom modules, also performed as supplements to
the FACT-G (Cella et al., 1993). In contrast, the FACT-
Hep and the QOL-LC performed as comprehensive
evaluation questionnaires, including generic HRQoL
dimensions (physical, psychological, and social
domains) and a specific symptom module. Although
there were different types of each evaluated instrument
(symptomatic or comprehensive tool), all the studies
considered HRQoL as multidimensional in nature,
which is consistent with the definition of HRQoL by
Carvert and Freemantle (2003). A recognition of the
multidimensional structure of HRQoL is beneficial to
appraising the impact of the treatment options and to
developing effective palliative management strategies.

Based on the COSMIN checklist, the current data
indicated that the measurement error was not evaluated
in any questionnaire in the review. Measurement error
is defined as the systematic and random errors that are
not ascribed to true changes (Mokkink et al., 2010). It
is regarded as adequate if the smallest important change
reaches the limits of agreement or if the minimal detect-
able change is minimal, as compared to the minimal
important change (Wong, Lang, & Lam, 2016). There-
fore, it is better to incorporate measurement error as
one of the psychometric properties of HRQoL measures
in future studies. Moreover, cross-cultural validity refers
to the degree to which the items in a translated version
of an instrument represent those in its original version.
Of these questionnaires, only the EORTC QLQ-
HCC18 has been translated into Japanese (Mikoshiba
et al., 2012). Although this cross-cultural study adopted
a rigorous research design and translation procedure,
the methodological quality of cross-cultural validity
was still poor in the translated version, which may be
ascribed to the methodological deficiency of no confir-
matory factor analysis having been carried out, which
was recommended in the COSMIN checklist (Mokkink
et al., 2012).

Based on the quality criteria for measurement proper-
ties of health status questionnaires (Terwee et al.,
2007), the authors assessed the included HRQoL

instruments for their reliability, validity, and responsive-
ness. Overall, the EORTC QLQ-BIL21, the EORTC
QLQ-LMC21, the FACT-Hep, and the QOL-LC have
obtained better ratings regarding the psychometric
properties. Nevertheless, none of the evaluated ques-
tionnaires demonstrated satisfactory results on all the
psychometric properties. Overall, among these assessed
instruments, the EORTC QLQ-BIL21 that was tested in
the study by Kaupp-Roberts et al. (2016) has obtained
the highest total score in the evaluation of psychometric
properties. It was rated positively for internal consis-
tency, reproducibility, content validity, construct valid-
ity, and responsiveness, which demonstrated that it was
a reliable and valid questionnaire for HRQoL evalua-
tion in patients with cholangiocarcinoma and gallblad-
der cancers. Nevertheless, this tool was appraised in the
study by Friend et al. (2011), who did not report its
reproducibility and responsiveness in comparison to
Kaupp-Roberts et al., which may be ascribed to the fact
that the former study was only a pilot study focusing on
the instrument development procedure. An appraisal of
instrument reliability and validity should be conducted
in a large sample study in general.
With regard to the HRQoL instrument for patients

with liver metastases from colorectal cancer, the
EORTC QLQ-LMC21 has obtained the relatively satis-
factory ratings regarding internal consistency, content
and construct validity, and floor and ceiling effects
(Blazeby et al., 2009). However, no test–retest reliability
information was obtained for the instrument. Test–
retest reliability is regarded as one of the most impor-
tant psychometric properties for the evaluation of sta-
bility with different time intervals, which should be
included in the instrument development procedure.
Both the QOL-LC and the EORTC QLQ-HCC18

were specific HRQoL appraisal instruments for patients
with hepatocellular cancer. Of those, the former was
the most comprehensive assessment tool and it was
rated positively in its internal consistency, content valid-
ity, responsiveness, and reproducibility, which demon-
strated its satisfactory psychometric properties (Wan
et al., 2010). However, this tool was developed origi-
nally in mainland China; thus, cross-cultural studies
should be conducted in order to assess its adaptability
and feasibility among samples from different ethnic
groups. Furthermore, although the EORTC QLQ-
HCC18 is one of the commonly used HRQoL tools for
hepatocellular cancer, its English and Japanese versions
obtained lower scores in the methodological quality of
the measurement properties (Chie et al., 2012;
Mikoshiba et al., 2012). Both of the two instruments
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were rated negatively in their internal consistency and
reproducibility, which may be attributed to the lower
Cronbach’s alpha and intraclass correlation coefficient.

Moreover, regarding the HRQoL instrument for
patients with metastatic pancreatic cancer, the FACT-
Hep was rated positively in three psychometric proper-
ties (content validity, internal consistency, and respon-
siveness) (Cella et al., 2013). The FACT-Hep is a
comprehensive questionnaire that consists of a 27 item
FACT-G and an 18 item Hepatobiliary subscale to eval-
uate disease-specific issues. Future studies should be car-
ried out to examine its test–retest reliability.

In addition, three questionnaires (the FACT-Hep,
FHSI-8, and FHSI-18) were used to test the HRQoL of
patients with hepatobiliary–pancreatic cancers. Among
these, the FACT-Hep obtained the highest total score
for psychometric property evaluation. It was rated posi-
tively in its internal consistency, content validity, repro-
ducibility, and responsiveness (Heffernan et al., 2002).
Moreover, both the FHSI-8 and the FHSI-18 were rated
positively in their internal consistency and content
validity, whereas their responsiveness was not evaluated
in the two studies by Butt et al. (2012) and Yount et al.
(2002). Responsiveness refers to the ability of a health-
related, patient-reported outcome instrument to detect
change over time in the construct to be measured. It is
essential for researchers and clinicians to use a reliable
and valid tool during and after treatment that is respon-
sive to clinical changes. Measurements that can capture
change over time are ideal and allow for comparisons
between time points (Bryant, Walton, Shaw-Kokot,
Mayer, & Reeve, 2016). In addition, with respect to the
measurements of hepatobiliary–pancreatic cancers, it is
important to note that all three questionnaires were val-
idated in small samples (n = 54, n = 51, and n = 50,
respectively). Therefore, these instruments might benefit
from further validation in larger samples.

Several limitations have been noted. First, only stud-
ies that were published in English were recruited in the
systematic review, which might have resulted in a selec-
tion bias. It is recommended that more papers in vari-
ous languages should be included in future reviews.
Second, some instruments were composed of subscales
with low internal consistency. Therefore, further effort
should be made to improve the psychometric property
with additional reliability development work. Finally,
although the EORTC QLQ-PAN26 was the most com-
monly used tool, in combination with the EORTC
QLQ-C30, to measure the HRQoL of patients with
pancreatic cancer, no information on the psychometric
properties (reliability and validity) of this questionnaire

was found, which could have resulted in a selection bias
of the systematic review. Therefore, another study is
needed to examine the validity and reliability of the
EORTC QLQ-PAN26 in future.

CONCLUSION

In summary, a considerable number of disease-specific
HRQoL instruments with good psychometric properties
have been identified. The EORTC QLQ-BIL21 and the
EORTC QLQ-LMC21 were regarded as questionnaires
with satisfactory reliability and validity for HRQoL
evaluation in patients with cholangiocarcinoma and
gallbladder cancers and for patients with liver metasta-
ses from colorectal cancer, respectively. The QOL-LC
was a valid and reliable tool to measure the HRQoL of
patients with hepatocellular cancer and the FACT-Hep
was suggested to test the HRQoL of patients with
hepatobiliary–pancreatic cancers. Further improvement
of the already-existing, promising measurements is
recommended.
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