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Abstract
The number one cause of cancer death in Taiwan is lung cancer. Of the few studies
describing the experience of patients living with lung cancer, most use bivariate analyses to
test associations between individual symptoms. Few have systematically investigated multiple
symptoms. This prospective study was undertaken to explore the phenomenon of symptom
distress, to investigate the presence of symptom clusters, and to examine the relationship of
symptom clusters to symptom interference with daily life in Taiwanese lung cancer patients. A
sample of 108 lung cancer patients was recruited using the Taiwanese version of the M. D.
Anderson Symptom Inventory. Data were analyzed by hierarchical cluster analysis, factor
analysis, Pearson correlation, t-test, and regression analysis. The top five most-severe
symptoms were fatigue, sleep disturbance, lack of appetite, shortness of breath, and general
distress. Factor analysis generated a two-factor solution (general and gastrointestinal
symptoms) for symptom severity items. Consistent with the result from factor analysis, cluster
analysis also indicated the same two cluster groups (general and gastrointestinal symptoms).
Both clusters were significantly correlated with symptom interference items; however, the
general symptom cluster presented higher correlation coefficients than did the gastrointestinal
symptom cluster. These results provide an important basis for developing novel strategies to
manage multiple symptoms in lung cancer patients and thereby improve their well-being. J
Pain Symptom Manage 2008;35:258e266. � 2008 U.S. Cancer Pain Relief Committee.
Published by Elsevier Inc. All rights reserved.
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Introduction
Lung cancer is the number one cause of

cancer deaths in Taiwan.1 The poor progno-
sis in this patient group signifies that it is of
paramount importance to place attention on
symptom relief.2 Because symptoms are the
patients’ perception of abnormal physiologic
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stress due to disease and its treatment, se-
vere symptoms such as those experienced
by many lung cancer patients influence their
ability to continue usual activities and enjoy
life.

Patients with lung cancer often suffer from
numerous symptoms resulting both from the
primary disease itself, as well as from its treat-
ment. For example, fatigue is a frequent symp-
tom in lung cancer patients, with nearly 85%
of patients experiencing this symptom.3 De-
pression often occurs after a diagnosis of
lung cancer, with 15%w44% of patients expe-
riencing some form of depression.4,5 Sleep dis-
turbance among lung cancer patients has been
noted but poorly studied. One study demon-
strated that those who reported poorer sleep
quality and sleep during the day had more se-
vere fatigue.6 Pain, or dyspnea, affects
63%w88% of lung cancer patients cared for
by palliative care services.7 All of these afore-
mentioned symptoms are likely to interfere
with the patients’ ability to participate in their
usual physical activities.8

Cancer patients may experience multiple
concurrent symptoms, or symptom clusters.
Symptom clusters are variously defined as
three or more concurrent symptoms that are
related to each other,9 or two or more symp-
toms related to each other that occur to-
gether.10 Whether the definition accepted is
two or three or more symptoms, key to the
concept is that the symptoms occur in groups
and are related to one another. When the
National Institutes of Health held a State-of-
the-Science Conference on symptom manage-
ment, they listed the most common cancer
symptoms as pain, depression, and fatigue.11

These symptoms have been studied in isola-
tion, despite the fact that they often occur si-
multaneously and their interaction may
exacerbate the severity of each.12e14 Although
the etiology of symptom clusters has not yet
been determined, tumor and treatment-re-
lated factors, psychosocial factors, physical
condition, medical comorbid condition, and
personal profile (such as age) have been pro-
posed as potential contributors to symptom
severity.15

Gift and colleagues2 explored symptom clus-
ters over time in a sample of 112 patients with
newly diagnosed lung cancer. They found that
a cluster of seven symptoms had an internal
consistency that was still evident at three and
six months. The mean symptom severity and
the number of symptoms at diagnosis were cor-
related with later ratings, but the severity of
symptom distress decreased over time. A simi-
lar decrease in the severity rating was seen
for each individual symptom in the cluster.
The symptom cluster remained over the
course of the cancer and was an independent
predictor of death.

Despite increasing numbers of studies that
describe symptom-related phenomena as a ma-
jor aspect of morbidity in cancer care,16 very
limited research effort has been directed to-
ward exploring relationships among symp-
toms. Moreover, even fewer studies to date
have explored symptom clusters in culturally
diverse populations. One study conducted by
Chen and Tseng17 investigated symptom clus-
ters in a Taiwanese sample; however, this study
recruited patients with various types of cancer.
It is unknown whether different cancer types
present unique patterns of symptom clusters.
Because lung cancer is the leading cause of
cancer-related death in Taiwan, understanding
the associations among symptom clusters for
this particular group of patients is of increased
importance. Unrelieved symptoms can have
deleterious effects on patients’ functional sta-
tus, mood status, and quality of life.18 A more
careful examination of symptom clusters may
help both in understanding the underlying
mechanism of these symptoms and in develop-
ing more effective treatments. Researchers
have recommended that, even though re-
search focusing on single symptoms needs to
continue, it is imperative that symptom man-
agement research begins to focus on evaluat-
ing multiple symptoms using cross-sectional
and longitudinal study designs.19 Therefore,
this study was undertaken to, first, explore
the experience of symptoms, and second, to
examine symptom clusters and their relation-
ships to symptom interference in Taiwanese
patients with lung cancer.

Methods
Sample and Settings

A cross-sectional design was used for this
study. Patients were recruited from the oncol-
ogy inpatient and outpatient units at two
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medical centers and one teaching hospital in
Taiwan. One hundred and eight participants
(n¼ 108) completed the study. Participants
were referred by their physicians and were en-
rolled after meeting the following eligibility
criteria: All patients (62% inpatients and 38%
outpatients) were diagnosed with lung cancer
confirmed by pathology, had no other cancer
diagnosis within the previous year, were over
the age 18, had no cognitive impairments,
and were able to communicate in Mandarin
or Taiwanese.

Instruments

Demographic and Medical Characteristics. Demo-
graphic and medical information was obtained
from the patient’s chart and through a face-to-
face patient interview. A demographic ques-
tionnaire provided age, gender, marital status,
education, religious affiliation, and employ-
ment. Medical information included cancer
stage, elapsed time since diagnosis, treatments
(i.e., surgery, chemotherapy, radiotherapy),
and laboratory data (i.e., WBC, neutrophils,
lymphocytes, monocytes, eosinophils, baso-
phils, RBC, Hb, Ht, MCV, MCHC, RDW, plate-
let, NA, K, Cl, Ca, albumin).

Taiwanese Version of the M. D. Anderson Symptom
Inventory (MDASI-T). The MDASI-T was used
to measure the severity of symptoms and the
degree to which they interfered with daily
life. The MDASI16 has been established as
a valid and reliable tool for assessing cancer-
related symptoms, regardless of therapy or spe-
cific diagnosis. It contains 13 core symptom
severity items (i.e., fatigue, sleep disturbance,
pain, drowsiness, lack of appetite, nausea, vom-
iting, shortness of breath, numbness, difficulty
remembering, dry mouth, distress, and sad-
ness) and six symptom interference items
(i.e., general activity, mood, work, relations
with other people, walking, and enjoyment of
life). A severity composite score was computed
by averaging the scores for the 13 severity
items. An interference composite score was
computed by averaging the scores for the six
symptom interference items. The MDASI is
rated from 0 (symptom has not been present)
to 10 (the symptom was as bad as I could imag-
ine it to be) for each item. Internal consisten-
cies of the symptom severity and the symptom
interference were 0.82 to 0.94, respectively, for
the English version of the MDASI.16 The
known-group validity of these items was exam-
ined by testing groups stratified according to
disease severity and treatment status.

The MDASI-T was developed using the stan-
dard translation/back-translation procedure
that has been used to create other validated ver-
sions of the MDASI. It has been demonstrated
to be a reliable and valid tool in assessing multi-
ple symptoms in a Taiwanese sample.20 The in-
ternal consistency Cronbach’s a was 0.89 for
the symptom severity items and 0.94 for the in-
terference items in 556 Taiwan patients with di-
verse types of cancer. The testeretest reliability
over a 3-day interval was 0.97 for the severity
composite score and 0.96 for the interference
composite score. The construct validity of the
MDASI-T was supported by factor analysis,
which revealed a two-factor structure. Concur-
rent validity was supported by a significant cor-
relation with the SF-36 subscales scores.

Procedures
After the hospital ethics committee ap-

proved this study, eligible subjects were re-
cruited, and patients who met the selection
criteria were invited to participate in the study.
The research assistant contacted all patients
and provided a verbal explanation of study.
All patients were informed that their participa-
tion was voluntary, they would remain anony-
mous, they could withdraw from the study at
any time without penalty, and all information
would be kept confidential. After obtaining
consent, all participants completed the MDA-
SI-T. Research assistants were available on site
during the administration of the MDASI-T to
answer questions and provide clarification.

Statistical Analysis
Descriptive statistics were used to summarize

demographic and disease variables. Pearson
correlation coefficients were computed for re-
lationships among symptoms and between
symptom clusters and physiologic conditions.
The t-test was used to determine two contrast-
ing groups and whether the demographic or
disease and physiologic conditions had signifi-
cant relationships with symptom clusters. Ex-
ploratory factor analysis and hierarchical
cluster analysis were used to identify groups
of similar items. Clusters were formed using
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the average linkage between groups whereas
distances between symptoms were calculated
using squared Euclidian distances. Hierarchi-
cal cluster analysis gave an overall view of the
structure of patient responses to the total set
of items. Because the mean is close to the me-
dian for major variables in this study, data are
given as the mean (M)�standard deviation
(SD) unless otherwise noted.

Results
Participant Characteristics

The sample consisted of 108 lung cancer pa-
tients (69 males, 39 females). Demographic
and medical characteristics are displayed in Ta-
ble 1. The average age of the participants was
67.52 (SD¼ 10.48; range from 41 to 90). Most
of the participants were married (75%), retired
(75%), receiving radiotherapy (81%), and had
cancer that had remained localized (74%).

Symptom Severity and Symptom Interference
Descriptive statistics on symptom severity

and interference are shown in Table 2. The
five most severe symptoms, ranked in order,
were fatigue (6.68� 3.04), sleep disturbance
(6.04� 3.29), lack of appetite (5.83� 3.33),
shortness of breath (5.59� 3.43), and distress
(5.27� 3.11). Average severity of symptoms
was 4.78� 3.16. Patients reported that symp-
toms interfered most severely with work
(6.58� 3.90), general activity (6.53� 3.38),
and walking (6.43� 3.75). The average score
of symptom interference items was 6.16� 3.54.

Factor Analysis
The scree test indicated a two-factor solution.

The confirmatory factor analysis generated
a two-factor solution (general and gastrointesti-
nal symptoms) for symptom severity items. Two
factors had eigenvalues greater than 1.00, ac-
counting for 66.21% of the total variance.

Factor loadings of the MDASI-T with obli-
min rotation are shown in Table 3. The first
factor (named general symptoms) included
fatigue, sleep disturbance, pain, drowsiness,
lack of appetite, shortness of breath, numb-
ness, difficulty remembering, dry mouth, dis-
tress, and sadness. The second factor (named
gastrointestinal symptoms) included nausea
and vomiting.
Cluster Analysis
Hierarchical cluster analysis was used to

derive symptoms that were relatively homoge-
neous. Clusters were formed using the average
linkage between groups. The dendrogram pre-
sented in Fig. 1 shows the results of a cluster

Table 1
Demographic and Medical Characteristics

of Patients (n¼ 108)

Variable n (%)

Age (Mean (SD)) 67.52 (10.48)

Gender
Male 69 (63.5)
Female 39 (36.1)

Marital status
Married 81 (75)
Divorced 8 (7.4)
Single 3 (2.8)
Widowed 16 (14.8)

Educational level
Elementary 47 (43.52)
Junior high 11 (10.19)
Senior high 13 (12.04)
College or above 38 (35.19)

Religious affiliation
Buddhism 40 (37)
Protestant 17 (15.7)
Catholic 2 (1.9)
Taoism 30 (27.8)
None 19 (17.6)

Employment
Employed 27 (25)
Unemployed or retired 81 (75)

Patient status
Inpatient (including hospice) 67 (62)
Outpatient 41 (38)

Metastasis
Yes 28 (25.9)
No 80 (74.1)

Stage (n¼ 37)
I 3 (8.1)
II 13 (35.1)
IV 21 (56.8)

Treatment (n¼ 37)
Operation

Yes 10 (27)
No 27 (73)

Chemotherapy
Yes 25 (67.6)
No 12 (32.4)

Radiotherapy
Yes 30 (81.1)
No 7 (18.9)

SD¼ standard deviation.
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analysis that was performed to examine the
similarity of the symptom items. Clusters were
formed based on the distance between symp-
tom ratings, which was calculated using
squared Euclidian distances. Symptoms that
join together earlier are more similar than
symptoms that join together later. In this cur-
rent analysis, two clusters were formed. The
general symptom cluster included 11 symp-
toms (i.e., pain, fatigue, sleep disturbance, dis-
tress, shortness of breath, difficulty
remembering, lack of appetite, drowsiness,
dry mouth, sadness, and numbness). The

Table 2
Descriptive Statistics on Symptom Severity

and Symptom Interference (n¼ 108)

Symptom Items Mean SD

Symptom Severity 4.78 3.16
Fatigue 6.68 3.04
Sleep disturbance 6.04 3.29
Lack of appetite 5.83 3.33
Shortness of breath 5.59 3.43
Distress 5.27 3.11
Drowsiness 5.19 3.30
Dry mouth 5.11 3.07
Pain 5.10 3.49
Sadness 4.87 3.22
Difficulty remembering 4.65 3.16
Numbness 4.01 2.97
Nausea 2.48 3.18
Vomiting 1.35 2.49

Symptom Interference 6.16 3.56
Work 6.58 3.90
General activity 6.53 3.38
Walking 6.43 3.75
Enjoyment of life 6.23 3.56
Mood 5.97 3.23
Relations with other people 5.23 3.53

SD¼ standard deviation.

Table 3
Factor Analysis with an Oblimin Rotation-Pattern

Matrix of Symptoms

Symptom Item Symptom

Factor loading

Factor 1 Factor 2

General
symptoms

Pain 0.66
Fatigue 0.80
Sleep disturbance 0.79
Distress 0.87
Shortness of breath 0.78
Difficulty remembering 0.83
Lack of appetite 0.79
Drowsiness 0.83
Dry mouth 0.76
Sadness 0.82
Numbness 0.54

Gastrointestinal
symptoms

Nausea 0.85
Vomiting 0.90
gastrointestinal symptom cluster included nau-
sea and vomiting.

Relationships Among Symptoms Within
Clusters

Symptoms within clusters were all signifi-
cantly interrelated to each other. The correla-
tion coefficients ranged from 0.33 to 0.85
(Table 4) within the general symptom cluster
and was 0.61 within the gastrointestinal symp-
tom cluster. The general symptom cluster is
significantly correlated with the gastrointesti-
nal symptom cluster (r¼ 0.39, P< 0.001).

Relationships of Symptom Clusters
to Symptom Interference and Disease
and Physiologic Variables

An examination was made of the relation-
ships between symptom clusters and symptom
interference. Scores for the clusters (general
and gastrointestinal) were computed by add-
ing the scores for each of the symptoms within
each cluster. Both symptom clusters were sig-
nificantly related to symptom interference.
Symptom interference items were more highly
correlated with the general symptom cluster
than with the gastrointestinal symptom cluster.
The correlation coefficients ranged from 0.75
to 0.87 for the general symptom cluster and
from 0.26 to 0.33 for the gastrointestinal symp-
tom cluster, respectively (Table 5). Regression
analysis was applied to examine whether the
general symptom cluster score or gastrointesti-
nal symptom cluster score was predictive of the

C A S E
Label Num 

Distress

Sadness
Dry mouth
Remembering

Drowsiness
SOB

Sleep
Appetite

Fatigue
Pain
Numbness

Nausea

0 5 10 15 20 25

Vomiting

Fig. 1. Dendrograms using average linkages. Clus-
ters were formed based on the distances between
symptom ratings that were calculated using squared
Euclidian distances.



Vol. 35 No. 3 March 2008 263Symptom Clusters in Taiwanese Lung Cancer Patients
Table 4
Relationships Among Symptoms in the General Symptom Cluster (n¼ 108)

Pain Fatigue
Sleep

Disturbance Distress
Shortness
of Breath

Difficulty
Remembering

Lack of
Appetite Drowsiness

Dry
Mouth Sadness

Fatigue 0.59
Sleep disturbance 0.48 0.58
Distress 0.59 0.63 0.71
Shortness of breath 0.46 0.60 0.62 0.69
Difficulty remembering 0.46 0.62 0.62 0.68 0.61
Lack of appetite 0.58 0.67 0.70 0.71 0.61 0.59
Drowsiness 0.54 0.62 0.70 0.66 0.59 0.74 0.68
Dry mouth 0.45 0.57 0.55 0.64 0.64 0.61 0.65 0.65
Sadness 0.62 0.66 0.59 0.85 0.60 0.59 0.65 0.65 0.62
Numbness 0.33 0.39 0.33 0.55 0.45 0.48 0.40 0.33 0.55 0.49

For all values, P< 0.01.
symptom interference composite score after
controlling for the KPS score and age. Results
showed that only the general symptom cluster
score was significant in predicting symptom in-
terference (b¼ 0.57, P¼ 0.001). The regres-
sion model explained 59.60% of total variance.

Pearson correlations were performed to ex-
amine if there was a relationship between lab-
oratory data and symptom clusters; however,
no significant correlation was found. We fur-
ther explored whether older people (>75
years of age) presented a different symptom
cluster pattern compared with younger people
(<75 years of age). It was found that there
were significant differences in scores of sleep
disturbance, difficulty remembering, and
drowsiness between these two groups (Table
6). Factor analysis and cluster analysis were
also performed in these two groups to explore
the cluster patterns. Results showed that these
two groups presented identical factor patterns
and cluster profiles.

T-tests were then performed to test differ-
ences in symptom clusters between inpatients
vs. outpatients; hospice patients vs. nonhospice
patients; and patients with metastasized cancer

Table 5
Relationships Between Symptom Clusters

and Symptom Interference (n¼ 108)

General
Symptom Cluster

Gastrointestinal
Symptom Cluster

General activity 0.87 0.32
Mood 0.87 0.33
Work 0.75 0.26
Relations 0.77 0.29
Walking 0.85 0.26
Enjoyment of life 0.86 0.33

For all values, P< 0.01.
vs. those with localized cancer. Results showed
that inpatients, hospice patients, and patients
with metastasized cancer reported significantly
higher scores on general symptom cluster than
did their counterparts (Table 7).

Discussion
The results of this study provide important in-

sights into the symptom experiences and the ef-
fect of symptom clusters on quality of life (i.e.,
symptom interference with daily life) in patients
with lung cancer in Taiwan. Lung cancer re-
mains the number one cause of cancer death
in Taiwan; however, studies describing the expe-
riences of patients living with lung cancer are
extremely limited in Taiwan. To our knowledge,
this study is the first one in Taiwan to explore
symptom clusters as well as their effect on inter-
ference with daily life in a homogeneous group
of lung cancer patients.

In this study, two major symptom clusters
(general and gastrointestinal) were identified
based on the distances between symptom rat-
ings. Surprisingly, the pattern of symptom clus-
ters found in this current study is identical to
that which was found in other studies using
a heterogeneous group of cancer patients in
the United States, Japan, China, and Tai-
wan.16,20e22 This finding does not support
our assumption that lung cancer patients
may present a unique pattern of symptom clus-
ters and, therefore, raises a possibility that the
mechanism for symptom clusters may not vary
across different cancer diagnoses.

This study has not only identified symptom
clusters but has documented the impact of
symptom clusters on quality of life (symptom
interference) in Taiwanese patients with lung
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Table 6
Comparisons of Individual Symptom Severity and Symptom Clusters Between Patients Less Than 75 Years Old

and Patients 75 Years Old or Older

Symptom Severity
< 75 Years Old

(n¼ 78); Mean� SD
$ 75 Years Old

(n¼ 30); Mean� SD t-value P-value

Individual Symptoms
Pain 5.00� 3.43 5.37� 3.69 �0.49 0.63
Fatigue 6.68� 3.01 6.67� 3.17 0.02 0.98
Nausea 2.79� 3.18 1.67� 3.06 1.67 0.10
Sleep disturbance 5.64� 3.30 7.07� 3.08 �2.05 0.04a

Distress 5.08� 3.18 5.77� 2.92 �1.03 0.31
Shortness of breath 5.69� 3.41 5.33� 3.55 0.49 0.63
Difficulty remembering 4.21� 3.20 5.80� 2.78 �2.40 0.02a

Lack of appetite 5.59� 3.50 6.47� 2.78 �1.36 0.18
Drowsiness 4.79� 3.41 6.23� 2.80 �2.25 0.03a

Dry mouth 5.22� 3.13 4.83� 2.95 0.58 0.56
Sadness 4.79� 3.26 5.07� 3.15 �0.39 0.70
Vomiting 1.51� 2.73 0.93� 1.66 1.34 0.18
Numbness 4.06� 3.05 3.87� 2.79 0.31 0.76

Symptom Clusters
General symptom cluster 56.76� 28.49 62.47� 26.58 �0.95 0.34
Gastrointestinal
symptom cluster

4.31� 5.29 2.60� 4.40 1.57 0.12

SD¼ standard deviation.
aP< 0.05.
cancer. The study found that symptom inter-
ference items were more highly correlated
with the general symptom cluster than with
the gastrointestinal symptom cluster. Further-
more, it was found that the general symptom
cluster score remained a significant predictor
for symptom interference after other con-
founding variables were controlled. It appears
that the general symptom cluster has a more
negative impact on quality of life (symptom in-
terference) for patients with lung cancer in
Taiwan. Therefore, symptoms within the gen-
eral symptom cluster may require more atten-
tion from clinicians in order to prevent
a negative impact to patients from these
symptoms. Cancer symptom severity, whether
due to cancer itself or to treatment, severely re-
duces a patient’s ability to function in daily life,
with the greatest impact seen in the areas of
work, general activity, and walking.

In this study of Taiwanese lung cancer pa-
tients, most suffered from multiple symptoms.
Of these, fatigue and sleep disturbance were
the primary symptoms. These findings agree
with those of Wang et al. who studied a sample
of 249 cancer patients in China.22 Fatigue may
appear primarily as a complaint of decreased
physical function, but it may also manifest it-
self as decreased mental attentiveness, alert-
ness, and motivation. Alternatively, fatigue
Table 7
Comparisons of the General Symptom Cluster and the Gastrointestinal Symptom Cluster Align Most

with Clinical Information in Patients with Lung Cancer

Mean� SD Mean� SD t-value P-value

Inpatient (n¼ 67) Outpatient (n¼ 41)
General symptom cluster 71.60� 20.57 36.68� 24.88 �7.55 0.00a

Gastrointestinal symptom cluster 4.18� 5.00 3.27� 5.25 �0.90 0.37

Hospice (n¼ 46) Non-hospice (n¼ 62) 1.67 0.10
General symptom cluster 78.78� 10.50 43.18� 27.24 9.40 0.00a

Gastrointestinal symptom cluster 4.91� 5.44 3.03� 4.71 1.92 0.06

Metastasis (n¼ 80) Non- metastasis (n¼ 28) 0.49 0.63
General symptom cluster 66.56� 25.75 34.86� 19.67 5.93 0.00a

Gastrointestinal symptom cluster 3.94� 4.90 3.54� 5.71 0.36 0.72

SD¼ standard deviation.
aP< 0.001.
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may be described as a combination of both
decreased physical function and decreased
mental attentiveness, alertness, and motiva-
tion.23 Gift et al.2 report that fatigue is both
the most frequent, and most debilitating,
symptom in lung cancer patients.24 The exact
cause of this fatigue is unknown.25

As might be expected, those who report
poorer sleep quality and sleeping during the
day experience more severe fatigue.6 This sup-
ports our findings that sleep disturbance is
associated with fatigue. In this study, older pa-
tients (>75 years of age) reported higher levels
of sleep disturbance than did younger patients
(<75 years of age). As a result, older lung can-
cer patients are at a greater risk of suffering
from sleep disturbance.

Patients with lung cancer have more severe
symptom distress than patients with other can-
cers.2 Across all cultures and nationalities,
symptom management for lung cancer pa-
tients undergoing treatment or follow-up is
an essential component of cancer care. Symp-
tom clusters need to be emphasized to lead
to the development of novel symptom manage-
ment strategies.18 Gift et al.15 note that it is not
known whether the same cluster of symptoms
would be found in all ethnic groups. Focusing
on testing symptom clusters as an assessment
tool for patients with lung cancer is crucial, es-
pecially in Taiwanese patients, a group with
a high mortality rate. Our study results agree
with two other studies,21,23 which show that
there are three similar components: (1) dis-
tress and sadness, (2) fatigue and sleep distur-
bance, and (3) nausea and vomiting. Symptom
clusters may reveal specific underlying dimen-
sions of symptoms. Symptom clusters may
also provide insights into the underlying
mechanisms associated with the occurrence
of multiple symptoms.

There are several limitations in this study.
First, the study targets lung cancer patients
whose cancers have remained localized, but
lung cancer falls within a range of stages.
The group of the most seriously ill lung cancer
patients is not represented, so our findings
cannot be generalized to that population. In
addition, the average age of the subjects was
67.52 (range, 41w90) years old, but a signifi-
cant difference existed in the symptom experi-
ence of older vs. younger patients. Results may
not be applicable to individuals of other ages,
especially younger patients. Lastly, this study
used a cross-sectional design, meaning that
change in symptom clusters over time was
not investigated.

Based on the results of this study, future re-
search directions are indicated. First, studies us-
ing a longitudinal design are needed to explore
the changes of symptom clusters over the course
of lung cancer disease. Second, a comprehen-
sive picture of the determinants of symptom
clusters, such as stage of cancer, and other co-
morbidities needs to be addressed. Thirdly,
more work should be done to explore the rela-
tionship between symptom clusters and their
underlying biological mechanism. Finally, fur-
ther studies should be directed at molecular
and biochemical mechanisms underlying symp-
toms. These types of research may lead to the de-
velopment of novel interventions for symptom
management.

In conclusion, past research on cancer symp-
toms tends to assume a single symptom frame-
work.12e14 Cancer symptoms, however, often
occur in groups or clusters. The strength of
this study was its use of a sample with homoge-
neous clinical characteristics, that is, lung can-
cer patients who presented with symptom
clusters that caused symptom interference
with daily life. By addressing an understudied
problem, this study provides essential informa-
tion for investigators who are moving toward
evaluating multiple symptom clusters. More-
over, the results of this study provide a basis
for developing novel strategies to manage mul-
tiple symptoms in lung cancer patients. A man-
agement strategy targeting the most common
symptoms that occur simultaneously may
have a great potential to improve the quality
of life for patients with lung cancer in Taiwan.
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