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rimary liver cancer (PLC) is an increas-

ingly critical healthcare issue throughout

the world, in part because of widespread

hepatitis B and C virus (HBV and HCV)

infections, excessive alcohol consumption,
and continuing obesity (Sherman, 2004). Globally, PLC
ranks sixth and third on the lists of cancer morbidity
and mortality, respectively, with an estimated 748,000
patients newly diagnosed with PLC in 2008 and 696,000
deaths occurring, 85% of which were found in lesser-
developed countries (Jemal, Center, DeSantis, & Ward,
2010). Of note, more than 50% of the worldwide cases
of PLC occur in China (Jemal et al., 2010), where PLC
ranks third in cancer incidence and is the second-
leading cause of cancer death (Ministry of Health of
the People’s Republic of China, 2011). These dismal
statistics mirror the reality that PLC often is diagnosed
at an advanced stage with a poor prognosis. Patients
with PLC suffer from an array of symptoms caused by
the cancer itself and its treatments, such as pain, fever,
anorexia, mood disorders, and fatigue (Bianchi et al.,
2003; Zhu, 2003). In clinical practice, these symptoms
seldom occur individually but usually appear in groups
or clusters. The co-occurrence of multiple symptoms, in
comparison to that of a single symptom, may lead to a
prolonged delay in scheduled treatments and effective-
ness of treatment protocols and a more rapid decline in
a patient’s quality of life (QOL). However, only a lim-
ited number of studies in the literature have addressed
symptom clusters in patients with PLC; therefore, this
area should be further explored to develop more ef-
ficient and effective approaches to symptom manage-
ment for patients with PLC.

Considering the large population of patients with
PLC in China and the benefits of alleviating their mul-
tiple symptoms, the authors conducted a study to ex-
plore symptom cluster profiles in Chinese patients with
PLC. The main objectives of this study were to identify
symptom clusters and their clinical meanings in Chi-
nese patients with PLC, to examine the factors related

Purpose/Objectives: To derive symptom clusters and their
clinical meanings in Chinese patients with primary liver can-
cer (PLC), to examine the factors related to the identified
symptom clusters, and to validate the impact of the identi-
fied symptom clusters on patients’ quality of life (QOL).

Design: Cross-sectional.

Setting: Inpatient departments at a medical center for
hepatobiliary disease in China.

Sample: 277 patients with PLC, aged 18-77 years.

Methods: Data were collected from a number of measures,
including demographic and disease characteristics, the MD
Anderson Symptom Inventory, six additional symptom items
specific to PLC, and the Functional Assessment of Cancer
Therapy—Hepatobiliary questionnaire. Factor analysis was
used to derive symptom clusters, independent-samples
t test or one-way analysis of variance was performed to
identify the factors related to each symptom cluster, and
multivariate regression models were applied to examine
the predictive impact of the identified symptom clusters
on PLC.

Main Research Variables: Demographic and medical
variables, symptom clusters, and QOL.

Findings: Three symptom clusters were identified: gastroin-
testinal sickness, neuropsychological, and liver dysfunction.
Patients who received liver protection treatment, received
more than one kind of treatment, and had poorer physical
performance, worse liver function, and more advanced
cancer scored higher in severity across all three symptom
clusters. All of the symptom clusters explained 48% of the
QOL variance, and the liver dysfunction symptom cluster
(adjusted R? = 0.425) showed a superior influence.

Conclusions: The liver dysfunction symptom cluster may
be unique to Chinese patients with PLC. Patients with cer-
tain demographic and disease characteristics could be at
risk for experiencing severe symptom clusters. In addition,
a differential impact of the symptom clusters on QOL was
noted in these patients.

Implications for Nursing: The factors related to severity
should be considered when managing symptom clusters.
Because the predictive impacts of the three individual
symptom clusters on QOL were varied and ordered in
magnitude, healthcare providers should first alleviate the
primary symptom cluster. This approach could be cost-
effective and improve QOL.
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to the identified symptom clusters, and to validate the
impact of these symptom clusters on patients” QOL.

Literature Review

In general, patients with PLC experience symptoms
of tumor growth such as abdominal pain and disten-
sion (Heffernan et al., 2002; Sun et al., 2008; Yount et al.,
2002); jaundice, itching, and dehydration caused by ma-
lignant biliary obstruction (Heffernan et al., 2002); and,
frequently, common symptoms of liver dysfunction
such as abdominal distension, weight loss, weakness,
loss of appetite, nausea, jaundice, diarrhea, and unex-
plained fever (Curley, 1998; Wong & Fielding, 2008).
In addition, treatment for PLC may lead to morbidity
and symptom burden. Lai et al. (2007) and Shun et al.
(2005) reported that fatigue and fever were common
symptoms in patients with PLC after undergoing trans-
catheter hepatic arterial chemoembolization (TACE)
and stereotactic radiation. In addition, patients with
PLC tend to exhibit reactive emotional symptoms such
as sadness and distress about their poor prognosis and
treatment side effects (Steel et al., 2010; Steel, Geller,
Gamblin, Olek, & Carr, 2007; Tsay, Chen, Chen, Lin, &
Lin, 2008). These multiple symptoms, either disease-
related or treatment-related, physical or psychological,
or both, may occur concurrently in clusters and have
a deleterious effect on the QOL of patients with PLC
(Steel et al., 2010; Sun et al., 2008; Tsai, Wu, Chiu, &
Chen, 2010; Yount et al., 2002).

Dodd, Miaskowski, and Paul (2001) first called for
awareness of the presence of symptom clusters in pa-
tients with cancer and their possible synergistic nega-
tive influence on patients’ outcomes. Dodd et al. (2001)
defined a symptom cluster as three or more concurrent
symptoms that are related to each other but are not
required to share the same etiology. Kim, McGuire, Tul-
man, and Barsevick (2005) then refined the definition
by proposing that a symptom cluster could consist of
two or more symptoms that are related to each other
and occur together. Whether the definition accepted is
two, three, or more symptoms, the key to the concept is
that symptoms occur in groups and are related to each
other within a cluster (Barsevick, Whitmer, Nail, Beck, &
Dudley, 2006). Miaskowski, Dodd, and Lee (2004) sug-
gested that this relationship could be achieved through
a common mechanism or etiology, a shared common
variance, or the production of different outcomes than
individual symptoms. Since then, the study of symptom
clusters has become a new frontier in cancer symptom
management research and drawn considerable attention
from researchers and clinicians (Miaskowski et al., 2004).

A number of investigations of symptom clusters have
been conducted in either heterogeneous (i.e., patients
with a variety of cancer diagnoses and/or cancer

stages) or homogeneous patient groups (i.e., patients
in a particular care setting, with a certain cancer stage,
a specific metastatic site, or a single cancer site) (Fan,
Filipczak, & Chow, 2007; Kim, Dodd, Aouizerat, Jahan,
& Miaskowski, 2009; Xiao, 2010). Regarding studies
of a single cancer site, the literature has shed much
light on breast and lung cancers (Fan et al., 2007; Kim,
Dodd, et al., 2009; Xiao, 2010)—which are the most
common malignancies in developed countries—with
prostate, ovarian, and brain cancers noted to some
extent (Fan et al., 2007; Kim, Dodd, et al., 2009; Xiao,
2010); however, limited studies to date have addressed
PLC. Huang and Lin (2009) found, in a group of 77 pa-
tients with hepatocellular carcinoma, that fatigue, sleep
disturbance, and depression coexisted and depression
played a completely mediating role between the other

Table 1. Patient Characteristics

Characteristic n %
Gender

Male 240 87

Female 37 13
Age (years)

18-44 82 30

45-59 156 56

60 or older 39 14
Religious affiliation

No 225 81

Yes 52 19
Marital status

Married 262 95

Single, divorced, or widowed 15 5
Education

Primary school 27 10

Junior high school 94 34

Senior high school 76 27

College or university 80 29
Employment status

Unemployed or retired 165 60

Employed 112 40
Family monthly income (CNY)?

Less than 1,000 47 17

1,000-2,999 117 42

3,000-4,999 61 22

5,000 or higher 52 19
Perceived disease-related financial burden

Heavy 220 79

Moderate 34 12

Mild 23 8
Insurance coverage ratio

None 70 25

Less than 30 35 13

30-49 63 23

50-79 86 31

80-100 23 8
N = 277

21,000 CNY is equivalent to about $160 U.S.
CNY—Chinese yuan currency
Note. Because of rounding, not all percentages total 100.
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Table 2. Patients’ Medical Characteristics

Characteristic n %

Time since diagnosis

Less than 1 month 70 25
1 month 94 34
6 months 43 16
1 year 58 21
3 years 12 4
Child-Pugh status®
A 228 82
B 44 16
C 5 2
ECOG PSR
0 74 27
1 178 64
2 25 9
Cancer stage
| 70 25
Il 59 21
1 121 44
v 27 10
Current treatment®
Surgery 46 16
TACE 125 45
Percutaneous local ablation 14 5
Traditional Chinese medicine 57 21
Liver protection treatment 114 41
Amount of current treatments
One 206 74
Two 63 23
Three 8 3
N =277

2The Child-Pugh status classifies liver function for patients with
liver disease and is determined by the Child-Pugh score, which
employs five clinical measures of liver disease. Each measure is
scored 1-3, with 3 indicating most severe derangement. Com-
bined scores of 5-6 indicate Child-Pugh status A, scores of 7-9
indicate status B, and 10-15 indicate status C.

b Multiple treatments may be selected.

ECOG PSR—Eastern Cooperative Oncology Group Performance
Status Rating; TACE—transcatheter hepatic arterial chemoem-
bolization

Note. Because of rounding, not all percentages total 100.

two symptoms. Although this was the first study to
explore the phenomenon of symptom clustering in pa-
tients with PLC, selecting only the three symptoms in
symptom cluster identification is questionable without
controlling for other variables like age and pain, which
may have an effect on symptom cluster profiles and the
relationship within a cluster. Ryu et al. (2010) identified
four symptom clusters in 180 Korean patients with he-
patocellular carcinoma: pain-appetite, fatigue-related,
gastrointestinal, and itching-constipation. However,
the antecedents and outcomes of the symptom clusters
were not investigated. Therefore, studies on symptom
clusters in patients with PLC need additional exami-
nation, as the knowledge of whether or how different
symptoms of patients with PLC may be grouped in

clusters, what factors may influence the symptom
clusters, and how a symptom cluster’s impact on a
patient’s QOL could facilitate the development of more
cost-effective symptom interventions and the improve-
ment of QOL in patients with PLC.

Methods

Participants

A cross-sectional study design was used with a con-
venience sample of inpatients from a medical center
for hepatobiliary disease in Shanghai, China, from
October 2010 to March 2011. Participants selected for
this study met the following inclusion criteria: at least
18 years of age, diagnosed with PLC, receiving active
and/or supportive treatment for PLC, and had the abil-
ity to give written informed consent. Participants who
could not understand and communicate in Chinese or
who showed evidence of a psychiatric disorder were
excluded. A total of 400 inpatients who met the criteria
were approached and asked to participate. Of these,
78 (20%) refused to participate and 45 (11%) returned
incomplete questionnaires. Therefore, the study’s sta-
tistical analysis was based on the remaining 277 (69%)
participants.

Measures

Demographic and disease characteristics: Demo-
graphic and socioeconomic data regarding age, gender,
religious affiliation, marital status, education level,
employment status, total family monthly income, per-
ceived disease-related financial burden, and health
insurance coverage were collected though a face-to-
face interview tool. Disease data were obtained from
patients’ doctors and verified by a researcher who was
in charge of reviewing medical records. The data items
included which hospital departments provided treat-
ment, time elapsed since diagnosis, cancer stage, cur-
rent treatment, physical performance status (measured
through the Eastern Cooperative Oncology Group
Performance Status Rating [ECOG PSR]) (Sorensen,
Klee, Palshof, & Hansen, 1993), liver function status
(Child-Pugh status, which is determined by the pres-
ence of ascites, encephalopathy, serum albumin, total
bilirubin, and prothrombin time) (Pugh, Murray-Lyon,
Dawson, Pietroni, & Williams, 1973), whether hospital
readmission occurred and whether HBV and cirrhosis
were present.

The MD Anderson Symptom Inventory: The MD
Anderson Symptom Inventory (MDASI) is well es-
tablished as a validated and reliable tool for assessing
cancer-related symptoms regardless of therapy or spe-
cific cancer diagnosis (Cleeland et al., 2000). Because
one of the aims of the current study was to explore
symptom clusters in patients with PLC, the first part of
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the MDASI, which focuses on 13 symptom items, was
chosen for assessing the severity of the most common
symptoms across most cancer types and treatments—
pain, fatigue, nausea, sleep disturbance, distress,
shortness of breath, difficulty remembering, poor ap-
petite, drowsiness, dry mouth, sadness, vomiting, and
numbness. These 13 symptoms are rated on an 11-point
numeric scale from 0 (not present) to 10 (as bad as you
can imagine). A Chinese version of the MDASI has
been developed with sound psychometric properties in
Chinese patients with cancer (Wang et al., 2004). In the
current study, the internal consistency Cronbach alpha
was 0.92 for this part of the MDASI

Additional symptom items: Considering that some
symptoms specific for patients with PLC are not
included in the MDASI, six additional items assess-
ing the severity of abdominal distention, diarrhea,
jaundice, pruritus, weight loss, and fever were added
to the first part of the MDASI to further expand the
possibilities of these symptoms being included in
symptom clusters. These symptoms had been identi-
fied before the current study through a pilot study,
including a literature review, and expert panel and
patient surveys. The symptoms emerged as the most
common. For the convenience of statistical analysis,
the six items were rated in the same format as the first
part of the MDASI.

Functional Assessment of Cancer Therapy-Hepato-
biliary: The Functional Assessment of Cancer Therapy-
Hepatobiliary (FACT-Hep) questionnaire, which is used
specifically for measuring the QOL of patients with
hepatobiliary cancers (Heffernan et al., 2002), was de-
veloped into a Chinese version through a standard
translation/back-translation procedure with good
validity, reliability, and sensitivity (Zhu, Lang, Chen,
Li, & Ling, 2008). FACT-Hep consists of the original
FACT-General (FACT-G) scales and the hepatobiliary
cancer subscale (HCS). The FACT-G is comprised of 27
items assessing four primary QOL domains: physical
well-being ([PWB], seven items, range = 0-28), social
and family well-being ([SFWB], seven items), emo-
tional well-being ([EWB], six items), and functional
well-being ([FWB], seven items). The HCS includes
18 items assessing specific concerns and issues in
patients with hepatobiliary cancers. All items are
scored from 0—4, but the item “I am satisfied with my
sex life” in the SFWB domain was removed from the
scale in this study because previous studies reported
low response rates in Chinese patients (Wang, Shen,
& Xu, 2011; Zheng et al., 2007). Therefore, the possible
total scores in this sample ranged from 0-176, with
higher scores indicating better QOL. Cronbach alpha
for PWB, SFWB, EWB, FWB, HCS, and overall FACT-
Hep in the current study were 0.8, 0.85, 0.76, 0.84, 0.83,
and 0.9, respectively.

Procedures

After receiving university ethics committee and hu-
man subject committee approval for this study from
Second Military Medical University of the Chinese Peo-
ple’s Liberation Army and from the Eastern Hepatobili-
ary Surgery Hospital in Shanghai, China, the research-
ers approached patients who met the selection criteria,
provided a detailed explanation of the study to them,
and then obtained written consent. Participants were
asked to independently fill out a questionnaire consist-
ing of the MDASI, the six additional symptom items,
and FACT-Hep. If a participant was unable to complete
the questionnaire independently, the researchers read
the questionnaire items to the participant and recorded
his or her answers. The researchers were available on-
site during the administration of the questionnaires to
provide clarification about questionnaire items.

Statistical Analysis

Descriptive statistics were used to summarize the
demographic and clinical variables and the scores on
the MDASI, the six additional symptom items, and
FACT-Hep. With a Kaiser-Meyer-Oklin value of 0.91 and
a Bartlett’s Test of Sphericity reaching statistical signifi-
cance (p <0.001), a principal axis factoring with varimax
rotation was conducted on the 19 possible symptoms (13
symptoms from MDASI and 6 additional symptoms) to
derive symptom clusters. The number of clusters was
determined by the number of factors with eigenvalues
greater than 1, and symptoms within a cluster were only
retained if their factor loading scores were greater than
0.4. The internal reliability of each derived symptom

Table 3. Descriptive Statistics on Symptom
Severity and Prevalence
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Symptom X SD n %
Fatigue 5.23 272255 92
Distress 4.93 2.69 232 84
Sleep disturbance 4.89 239 248 90
Pain 4.85 2.73 225 81
Abdominal distension 4.74 226 197 71
Fever 4.48 2.63 168 61
Sadness 4.47 239 217 78
Drowsiness 4.4 2.45 204 74
Poor appetite 4.35 2.51 219 79
Dry mouth 4.23 234 228 82
Nausea 4.16 2.33 180 65
Vomiting 3.78 266 160 58
Shortness of breath 3.74 2.2 174 63
Weight loss 3.7 2.34 209 76
Difficulty remembering 3.61 235 192 69
Diarrhea 3.45 2.25 146 53
Numbness 3.21 196 146 53
Pruritus 3.14 2.26 158 57
Jaundice 3.11 212 163 59
N = 277
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Table 4. Principal Factor Analysis With a Varimax
Rotation Pattern Matrix of Symptoms and Reliability

Factor Loading

Cluster Factor 1 Factor 2 Factor 3

Gastrointestinal sickness
Nausea 0.82 - -
Vomiting 0.71 - -
Pain 0.69 - -
Fatigue 0.56 - -
Dry mouth 0.53 - -
Fever 0.45 - -
Poor appetite 0.43 - 0.41
Neuropsychological
Sadness - 0.7 -
Distress - 0.68 -
Difficulty remembering - 0.54 -
Shortness of breath - 0.52 -
Sleep disturbance - 0.46 -
Drowsiness - 0.46 -
Numbness - 0.42 -
Liver dysfunction
Weight loss - - 0.61
Jaundice - - 0.58
Abdominal distension - - 0.57
Pruritus - - 0.55
Diarrhea - - 0.5
Cronbach alpha 0.87 0.85 0.79
Eigenvalue 3.51 2.98 2.82
Explained variance 18.46 15.7 14.86
Cumulative variance 14.27 34.16 49.02

N =277

Factor 1—gastrointestinal sickness symptom cluster; Factor 2—
neuropsychological symptom cluster; Factor 3—liver dysfunc-
tion symptom cluster

cluster was assessed by Cronbach alpha coefficient. The
severity scores of all symptoms in a cluster were trans-
formed into normally distributed standardized scores
and then summed to obtain a cluster-based score, as
proposed by Kim, Barsevick, and Tulman (2009).

The influence of demographic and clinical variables
on the severity of each symptom cluster was tested
through either independent-samples t test or one-way
analysis of variance (ANOVA) followed by the Scheffé
t test for post-hoc examinations. Differences were con-
sidered significant at p < 0.05.

With entry criteria of 0.05 and removal criteria of
0.1, stepwise multivariate linear regression models
were performed to examine which symptom clusters
were respectively predictive of diminished QOL after
controlling for the possible demographic and clinical
factors. For the analysis, ordinal and dichotomous
independent variables were entered as continuous
variables, while two dummy variables were created for
the independent variable of hospital departments (an
unordered categorical variable): departments of inter-
nal medicine versus departments of surgical medicine
(department 1) and departments of internal medicine

versus departments of invasive technology (depart-
ment 2). Predicting variables with a threshold of p <
0.05 were identified as covariates that were significantly
associated with QOL. All statistical analyses were per-
formed using SPSS®, version 13.0.

Results
Participant Characteristics

The sample consisted of 277 patients with PLC. The
participants ranged in age from 18-77 years, with
a mean age of 50.09 (SD = 10.12). Participants were
recruited from three different departments: internal
medicine (41%), surgical medicine (30%), and invasive
technology (30%). Most were readmitted to the hospital
(68%), infected with HBV (91%), or diagnosed with cir-
rhosis (73%) (see Tables 1 and 2).

Symptom Clusters

Almost all of the participants (99%) presented with at
least two concurrent symptoms; the median number of
concurrent symptoms reported by each participant was
14. Descriptive statistics on symptom severity and prev-
alence are displayed in Table 3. Overall, each symptom
was experienced by more than 50% of the sample, and
the severity score of each symptom was greater than 3
on the 0-10 point scale. The five most common symp-
toms, ranked in order, were fatigue, sleep disturbance,
distress, dry mouth, and pain. Fatigue was perceived
to have the most severity, followed by distress, sleep
disturbance, pain, and abdominal distention.

An exploratory factor analysis using principal fac-
tor analysis and a varimax rotation was employed to
understand the latent constructs of the 19 symptoms in
this sample (see Table 4). Three factors with eigenval-
ues greater than 1 were retained and the three derived
symptom clusters were labeled gastrointestinal sick-
ness, neuropsychological, and liver dysfunction, all
of which accounted for 49% of the total variance. The
gastrointestinal sickness symptom cluster included
nausea, vomiting, pain, fatigue, dry mouth, fever, and
poor appetite. The neuropsychological symptom cluster
consisted of sadness, distress, difficulty remembering,
shortness of breath, sleep disturbance, drowsiness,
and numbness. The liver dysfunction symptom cluster
included weight loss, jaundice, abdominal distension,
pruritus, diarrhea, and poor appetite. Poor appetite
loaded on both gastrointestinal sickness and liver dys-
function symptom clusters. The internal reliabilities
were 0.87 for the gastrointestinal sickness symptom
cluster, 0.85 for the neuropsychological symptom clus-
ter, and 0.79 for the liver dysfunction symptom cluster.

Factors Related to Symptom Clusters

Significant demographic and disease factors associated
with the identified symptom clusters are summarized
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in Table 5. In general, patients who received liver pro-
tection treatment, who received more than one kind of
treatment, who were rated as having relatively poorer
physical performance status, who were classified as
Child-Pugh C, or who were at advanced cancer stage 111
or IV tended to report significantly higher severity scores
across all the three symptom clusters than did their coun-
terparts. In addition, patients who had undergone TACE
scored higher on the gastrointestinal sickness symptom
cluster, whereas unemployed patients had more se-
vere symptoms associated with the liver dysfunction
symptom cluster. Although statistically meaningful dif-
ferences in the severity of the liver dysfunction symptom
cluster were not found in post-hoc tests for the variable
of perceived disease-related financial burden, the ANO-
VA F-statistic was significant and the clinical findings
showed a relationship between higher severity of liver
dysfunction symptoms and heavier financial burden.

Effects of Symptom Clusters on Quality of Life

Table 6 demonstrates the descriptive statistics for the
FACT-Hep and its subscales—PWB, SFWB, EWB, FWB,
and HCS. According to the percentage of total score, the
mean scores of all scales were relatively poor. Multiple re-
gression analysis was applied to examine the effect of the
three symptom clusters on QOL (see Tables 7 and 8), and
the three symptom clusters explained 36% and 48% of the
variances of the PWB subscale and the FACT-Hep total

score regression models, respectively, after controlling
for the relatively small effect of other demographic and
disease variables (adjusted R* = 0.096 and 0.022, respec-
tively). However, the gastrointestinal sickness symptom
cluster (adjusted R? = 0.302) exerted a major effect on
PWB, whereas the liver dysfunction symptom cluster (ad-
justed R? = 0.425) showed a superior influence on overall
QOL. In addition, the gastrointestinal sickness (adjusted
R? = 0.012, mild but not neglected), neuropsychological
(adjusted R? = 0.207), and liver dysfunction (adjusted
R? = 0.051) symptom clusters were identified as unique
symptom clusters that were predictive of FWB, EWB,
and SFWB, respectively. For the HCS regression model,
gastrointestinal sickness and liver dysfunction clusters
accounted for 45% of the variance after controlling for
the influence of the other two medical variables (hospital
readmission and number of current treatments), but liver
dysfunction (adjusted R* = 0.431) played a much greater
role than gastrointestinal sickness (adjusted R* = 0.023).

Discussion

Symptom cluster research is an important topic in
oncology nursing. The current study identified three
symptom clusters and their related factors, and verified
a differential impact of these symptom clusters on the
QOL of Chinese patients with PLC. These findings could
add value to the literature regarding symptom clusters.

Table 5. Univariate Analyses of the Severity of Symptom Clusters

Symptom Cluster

Gastrointestinal

Sickness Neuropsychological Liver Dysfunction
Variable t/F Post-Hoc t/F Post-Hoc t/F Post-Hoc
Perceived disease-related financial - - - - 2.87* Not found
burden
Employment - - - - 2.02* Unemployment
> employment
Transcatheter hepatic arterial 3.38%* Yes > no - - - -
chemoembolization
Liver protection treatment 3.49%* Yes > no 3.63%** Yes > no 3.7 Yes > no
Amount of current treatments 21.89*** 2,3>1 17.09%** 2,3>1 9.9%** 2,3>1
Eastern Cooperative Oncology 34.86%** 2>1>0 38.28%** 2>1>0 46.22%** 2>1>0
Group Performance Status Rating
Child-Pugh status® 5.33%* C>AB 4.361* C>A 14.83%** C>B>A
Cancer stage 6.33%** IV >l 1 2.87* Not found 11.05%** IV, 0>l 1

N =277
*p < 0.05; ** p < 0.01; *** p < 0.007

3The Child-Pugh status classifies liver function for patients with liver disease and is determined by the Child-Pugh score, which employs
five clinical measures of liver disease. Each measure is scored 1-3, with 3 indicating most severe derangement. Combined scores of 5-6
indicate Child-Pugh status A, scores of 7-9 indicate status B, and 10-15 indicate status C.

Note. The t statistic is a result of the t test and can be used to deduce whether or not the means of two independent groups are equal.
The F statistic is a statistic of the results from analysis of variance and can be used to deduce whether or not the means of several groups

are all equal.
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Table 6. Descriptive Statistics for the FACT-Hep
and Subscales

Scale X SD X% SD%
EWB 16.27 413 67.79 17.2
FWB 16.69 5.07 58.88 18.09
HCS 49.8 9.61 69.16 13.34
PWB 16.86 5.04 60.22 17.99
SFWB 18.91 3.76 79.79 15.66
FACT-Hep total 118.33 19.45 67.23 11.05
N =277

EWB—emotional well-being; FACT-Hep—Functional Assessment
of Cancer Therapy—Hepatobiliary; FWB—functional well-being;
HCS—hepatobiliary cancer subscale; PWB—physical well-being;
SFWB—social and family well-being

Gastrointestinal Sickness

The gastrointestinal sickness symptom cluster in-
cluded nausea, vomiting, pain, fatigue, dry mouth,
fever, and poor appetite. Several plausible explanations
exist for this symptom cluster pattern. First, all of these
symptoms may be clustering because of an underlying
biologic mechanism; it has been noted that proinflam-
matory cytokines such as interleukin-1, interleukin-6,
tumor necrosis factor-a, and interferon-a play a sig-
nificant role in inducing illness behaviors (Gilbertson-
White, Aouizerat, & Miaskowski, 2011). These include
physiological responses such as fever, pain, and fatigue,
and behavioral responses such as decreased eating and
decreased activity. In addition, a patient who is taking
medication such as nonsteroidal anti-inflammatory
drugs for pain and fever may experience fatigue, dry
mouth, and symptoms of gastrointestinal disturbance.
Finally, the symptoms in this cluster are all potential
side effects of TACE, which 45% of the participants
in this study received. Although research in Korea
reported a similar symptom cluster consisting of pain,
nausea, loss of appetite, fever, and changes in taste in
patients with PLC (Ryu et al., 2010), more studies are
needed to confirm whether this symptom cluster occurs
consistently in varied populations of patients with PLC.

Neuropsychological

A large number of previous investigations have
demonstrated that affective symptoms tend to clus-
ter consistently regardless of cancer site, stage, and
treatment modality (Xiao, 2010), and the results of the
current study are no exception. However, the authors
also found that psychological symptoms such as sad-
ness and distress were grouped together with neuro-
logic symptoms such as sleep disturbance, drowsiness,
numbness, and difficulty remembering. This can be
interpreted by the evidence in clinical settings that
patients with psychological discomfort also may expe-

rience sleep disorders and sensation changes. Regard-
ing the reason for memory difficulties clustering with
sadness and distress, patients with these psychological
problems may be more likely to become absent minded
when doing ordinary things because they are con-
sumed with thinking about their prognosis. However,
the memory difficulties were mostly the patients’ self-
perception of their cognitive function, which may not
necessarily indicate actual cognitive decline. Shortness
of breath involved in the neuropsychological symptom
cluster is a new finding in this study. Although the
causes of shortness of breath are various, patients with
PLC experiencing sadness and distress may be more
likely to have heightened awareness of their somatic
functions and, therefore, develop self-perpetuating
symptoms such as tightness in the throat and shortness
of breath (American Psychiatric Association, 2000).
Healthcare providers should screen and manage psy-
chological symptoms effectively, which may alleviate
physiological symptoms to some extent.

Liver Dysfunction

The liver dysfunction symptom cluster consisted of six
symptoms that indicate liver function decline—weight
loss, jaundice, abdominal distension, pruritus, diarrhea,
and poor appetite. This symptom cluster is considered
unique to patients with PLC, particularly for Chinese
patients with PLC among whom HBV and cirrhosis
are the main etiology (Jemal et al., 2010); 91% and 73%
of the participants in this study coexisted with HBV or
cirrhosis, respectively. In addition, poor appetite was
involved in both the liver dysfunction and gastroin-
testinal sickness symptom clusters—a finding that is
different from most other studies where a symptom
was put exclusively in one cluster, but similar to Aprile,
Ramoni, Keefe, and Sonis (2008) and Francoeur (2005),
where certain symptoms were grouped in several clus-
ters. Therefore, whether a symptom can be shared by
different clusters has not been agreed on by researchers
and additional studies are needed to clearly define this
concept in symptom clusters.

Five disease and treatment-related factors were found
related to the severity of clustering symptoms across
the three identified symptom clusters. As reported
in Dodd, Cho, Cooper, and Miaskowski (2010), Kim,
Barsevick, et al. (2009), and Pud et al. (2008), the nega-
tive relationship between physical performance status
(ECOG PSR) and the severity of each symptom cluster
was found. Although the cause and effect direction of
this relationship is unclear, the possibility exists that
a symptom cluster in patients with PLC can be better
managed by improving the level of their physical per-
formance status. In addition, the association between
cancer stage and individual symptom severity in pa-
tients with cancer has been identified in many studies
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0.24

0.083

0.471

R2

0.235

0.077

0.455

Adjusted R?

43.343*

12.458*

29.819*

Model F

N =277

*p < 0.001

Burden—perceived disease-related financial burden; Coverage—insurance coverage ratio; DP1—department 1 (internal medicine versus surgical medicine); DP2—department 2 (internal medi-
cine versus invasive technology); EWB—emotional well-being; Factor 1—gastrointestinal sickness symptom cluster; Factor 2—neuropsychological symptom cluster; Factor 3—liver dysfunction

symptom cluster; Religious—religious affiliation; PWB—physical well-being; SE—standard error; SFWB—social and family well-being; TCM—traditional Chinese medicine

(Skaug, Eide, & Gulsvik, 2007;
Talcott et al., 2003; Wang et al.,
2011), with the current study
also finding that patients at
advanced stages of PLC had
more severe symptom clusters
than those at early and middle
stages. Liver function status
also is a significant factor. Ac-
cording to post-hoc analysis,
a significant difference was
noted in the severity of the
liver dysfunction symptom
cluster between patients with
Child-Pugh status A, B, and
C; however, a significant dif-
ference was missing in the
gastrointestinal sickness and
neuropsychological symptom
clusters between patients with
Child-Pugh status A and B.
This subtly different influence
is understandable because the
liver dysfunction symptom
cluster is more sensitive to
the change of liver function in
comparison to the other two
symptom clusters. Therefore,
protection of liver function
may bring more substantial
benefits to alleviating the liver
dysfunction symptom cluster.
In the current study, patients
who received liver protection
treatment scored higher (i.e.,
had more severe symptoms)
on each symptom cluster than
did their counterparts. In rela-
tion to the authors’ original as-
sumption that liver protection
treatment should help reduce
the severity of symptom clus-
ters, this was an unexpected
result. However, this result
may simply imply liver pro-
tection treatment may not take
effect immediately in patients
who often have poorer liver
function and/or more severe
symptom clusters. In addition,
the number of kinds of current
treatments might influence the
severity of symptom clusters,
which may mean that more
kinds of treatment cause more
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various side effects, and then lead to much more com-
plicated and intense interactions between symptoms
in a cluster. Healthcare providers should make note of
this when caring for patients who receive more than
one kind of treatment during hospitalization.

In addition to these five factors (physical perfor-
mance status, cancer stage, liver function status, liver
protection treatment, and number of current treat-
ments), undergoing TACE was another variable related
to the gastrointestinal sickness symptom cluster. The
association between undergoing TACE and the more
severe gastrointestinal sickness symptom cluster may
confirm a presumed etiology of this symptom cluster
that side effects of TACE could lead to concurrent
symptoms in the gastrointestinal sickness symptom
cluster. Because this symptom cluster is TACE-related,
healthcare providers should anticipate its rise and
decline after treatment in patients undergoing TACE
and ensure that corresponding symptom interventions
are in place.

Perceived disease-related financial burden and em-
ployment status were two other factors related to the
liver dysfunction symptom cluster. Similar findings
were reported in previous studies (Fu et al., 2009; Skaug
et al., 2007; Talcott et al., 2003) in which demographic
variables, including employment and financial sta-
tus, were associated with individual symptoms or a
symptom cluster in patients with cancer. As suggested
by Gilbertson-White et al. (2011), other variables that
could differentiate the patient groups with different em-
ployment status or financial burden may be responsible
for differences in symptom severity. These variables,
including attitudes toward symptoms, access to care
for treatment of symptoms, and likeliness to report
symptoms should be further explored.

Although the impact of symptom clusters on QOL
in patients with cancer has been widely acknowledged
(Xiao, 2010), limited studies have explored whether
different symptom clusters exert different impacts on
QOL. This study not only investigated, but also com-
pared the impact of each symptom cluster on total QOL
and its five subdimensions (PWB, SFWB, EWB, FWB,
and HCS) in patients with PLC.

Generally, independent of demographic and clinical
characteristics, a sole symptom cluster affects each of
the three QOL dimensions of SFWB, EWB, and FWB.
The liver dysfunction symptom cluster was a signifi-
cant determinant of patients’ rating on SFWB. In China,
patients with HBV often experience discrimination and
may be a disadvantaged group in many aspects of their
social life; as a result, most try to isolate themselves
from interactions with other people and, accordingly,
perceive less social support from family, friends, and
others. Of note, more serious HBV leads to poorer liver
function, which causes more critical social isolation

and, therefore, less perceived social support (Cui, 1989).
This phenomenon could explain why participants in
this study (almost all of whom had HBV) reported less
social and family well-being when they scored higher
on the severity of the liver dysfunction symptom clus-
ter. Also, the neuropsychological symptom cluster was
predictive of EWB and is consistent with the authors’
assumption that EWB would be negatively influenced
by the neuropsychological symptom cluster, mainly
because the core symptoms in this cluster are psycho-
logical and affective, and their prediction of emotional
well-being has been documented in Fan et al. (2007),
Kim et al. (2009), and Xiao (2010). In addition, the gas-
trointestinal sickness symptom cluster showed an im-
pact on FWB. Although this impact was mild compared
with the total impact of all of the independent variables,
healthcare providers should recognize the importance
of managing the gastrointestinal sickness symptom
cluster when seeking to improve the functional well-
being of patients with PLC, as the relationship between
functional status and symptom cluster may be a vicious
cycle (Kim et al., 2009).

Regarding HCS, both the gastrointestinal sickness
and liver dysfunction symptom clusters were signifi-
cantly negative determinants, independent of another
two clinical variables (i.e., whether hospital readmis-
sion occurred or not, and the number and kinds of
current treatments), but liver dysfunction exerted a
relatively greater impact than gastrointestinal sickness.
HCS is a module specific to hepatobiliary cancer (Hef-
fernan et al., 2002; Zhu et al., 2008); the liver dysfunc-
tion symptom cluster, which is mostly predictive of
HCS, may be the symptom cluster unique to patients
with PLC. In addition, for PWB and total QOL, the
three symptom clusters each showed a significant
impact after the other confounding variables were con-
trolled. Of note, the gastrointestinal sickness and liver
dysfunction symptom clusters were highly predictive
of the variance of PWB and total QOL, respectively.
Knowing the three symptom clusters that impact PWB
or overall QOL in order of priority, healthcare providers
should attempt to use available but limited resources
(i.e., healthcare providers and healthcare funds) to
manage symptom clusters according to their impor-
tance and urgency—an efficient way to improve QOL
in patients with PLC.

Limitations

Several limitations exist with this study. The sample
mainly consisted of middle-aged patients (aged 45-59
years; 56% of the sample), and the ratio of men to
women was almost 8:1. Although similar or even more
pronounced gender disparities have been documented
in some literature (Ryu et al., 2010; Science Daily, 2007),
the findings of this study cannot be generalized to all
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LLP

Functional Well-Being Subscale Hepatobiliary Cancer Subscale FACT-Hep
Variable B SE B t Adjusted R? B SE B t Adjusted R? B SE B t Adjusted R?
Factor 1 -0.02 0.006 -0.212 -3.57 0.012 -0.044 0.011  -0.245 -3.972 0.023 -0.052 0.026  -0.144  -2.022 0.046
Factor 2 = = = = = = = = = = -0.08 0.026  -0.209 -3.09 0.011
Factor 3 - - - - - -0.121 0.014 -0.526 -8.858 0.431 -0.183 0.028 -0.394 -6.46 0.425
Employment 1.148 0.575 0.111 1.995 0.008 = = = = = = = = = =
Income 0.538 0.288 0.104 1.87 0.016 - - - - - - - - - -
DP1 1.518 0.597 0.137 2.542 0.008 = = - - - — = - - _
TCM 2.155 0.671 0.172 3.213 0.023 - - - - - - - - - -
PLA —4.015 1.245 -0.174 -3.225 0.125 = = - - - — = - - _
ECOG -1.826 0.525 -0.206 -3.476 0.029 - - - - - - - - - -
Readmission = = = = = 1.933 0.902 0.094 2.144 0.007 = = = = =
Number - - - - - 1.929 0.885 0.103 2.179 0.007 - - - - -
Education — — — — — — — — — — 1.827 0.857 0.092 2.131 0.007
Burden - - - - - - - - - - -2.891 1.382 -0.091 -2.092 0.009
DP2 - = = = = = = = = —4.821 1.883 -0.113 -2.56 0.006
R? 0.247 - - - - 0.476 - - - - 0.515 - - - -
Adjusted R? 0.227 = = = = 0.468 = = = = 0.504 = = = =
Model F 12.594* N N N N 61.819* N N - N 47.784* - N N N
N =277
*p < 0.001

Burden—perceived disease-related financial burden; DP1—department 1 (internal medicine versus surgical medicine); DP2—department 2 (internal medicine versus invasive technology);
ECOG—Eastern Cooperative Oncology Group; FACT-Hep—Functional Assessment of Cancer Therapy—Hepatobiliary; Factor 1—gastrointestinal sickness symptom cluster; Factor 2—neuropsy-
chological symptom cluster; Factor 3—liver dysfunction symptom cluster; Income—family monthly income; FWB—functional well-being; HCS—hepatobiliary cancer subscale; Number—the
number of kinds of current treatment; PLA—percutaneous local ablation; Readmission—hospital readmission; SE—standard error; TCM—traditional Chinese medicine
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patients with PLC, particularly those of female gender.
In addition, the study was conducted in an inpatient
setting at a medical center, so the authors’ findings
should be carefully interpreted in other care settings,
such as palliative care units or community care centers.
Also, this study used a cross-sectional design, indicating
that changes in symptom clusters over time were not
investigated. Future studies should explore variations
in the pattern and severity of symptom clusters along
the disease and treatment trajectory. Finally, the factor
analysis used in this study is an exploratory statisti-
cal procedure; therefore, some unclear issues require
future consideration, including whether the identi-
fied symptom clusters can be reproduced in a similar
sample, whether a symptom can be shared by different
symptom clusters, and how symptoms in a symptom
cluster interact. These questions can be clarified by
confirmatory statistical analysis, such as confirmatory
factor analysis, confirmatory network analysis, and
structured equation models.

Implications for Nursing

Healthcare providers should be aware that patients
with PLC could experience multiple concurrent symp-
toms. When a patient complains of highly prevalent
symptoms within a cluster, healthcare professionals
need to assess for other symptoms within this cluster.
According to the demographic and clinical factors
found in the current study, healthcare providers need
to identify the patient groups who are potentially at
risk for severe symptom clusters and then provide the
symptom interventions as necessary. In addition, the
predictive impacts of the three individual symptom
clusters on QOL were varied and ordered in magni-
tude. This finding suggests the need for healthcare
providers to alleviate the primary symptom cluster in

an approach that is both cost-effective and that leads to
improvement in patients” QOL.

Conclusions

The term symptom cluster is attracting more atten-
tion in the field of symptom management research
(Miaskowski et al., 2004). The current study examined
this term in patients with PLC who usually experience
multiple concurrent symptoms that have rarely been
targeted before. Despite some limitations, findings from
this study provide a starting point for investigations
into symptom clusters in the PLC population. Of the
three identified symptom clusters, the liver dysfunction
symptom cluster is assumed to be unique to patients
with PLC; however, this assumption needs additional
examination and modification. Additional investiga-
tions are needed in a more homogeneous PLC sample,
such as patients undergoing TACE and patients at an
advanced stage. Empirical studies also are needed
to find core symptoms in a cluster or to verify how
symptoms in a cluster interact. Resolving these issues
may increase the understanding of symptom clusters
and contribute to effective and efficient management
of symptom clusters in patients with PLC.
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