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ABSTRACT

This study explores symptom experiences, symplastars, and their influence
on the functional status, as well as to determihetther subgroups of advanced lung cai
patients receiving chemotherapy with different syonp experiences differed in the
functional status. The theory of Unpleasant Sympteas used to guide this study. Th
hundred patients with advanced lung cancer reagielremotherapy at a super-tertiary g
university hospital in Bangkok and the National Gaminstitute of Thailand were purposivé
selected. Three questionnaires were used: a deptograjuestionnaire, the Memori
Symptom Assessment Scale (MSAS), and the Inventbriyunctional Status-Cancer (IF
CA). Descriptive statistics were used to descrijpmom experiences. Factor analysis
multiple regressions were used to identify symptbnsters and their synergistic effects on
functional status of the patients. Cluster analgsid independent sample t-test were use
determine whether patients in different subgrodifferéd in their functional status.

The results showed that the patients with advarlued cancer experience
multiple symptoms concurrently with an average 8f9% symptoms. Lack of appetite w
rated as the most prevalent symptom. Problems wyittation was rated as the most frequ
symptom. Lack of appetite was rated as the mostreesymptom, and constipation was rg
as the most distressing symptom. Symptom clustgisteel differently across sympto
dimensions. Five symptom clusters existing in taytimptom severity and distress dimensi
explained 42.53% and 43.69% of variance in symptewerity and symptom distre
dimensions, respectively. The factor scores ofia#l symptom clusters of symptom seve
and symptom distress together significantly ex@dit2.6% and 10.3% of the variance in
functional status, respectively (P<0.05). The ‘Redpry-related sleep disturbance symptg
cluster’ was the strongest key cluster affecting fimctional status in symptom severity. T
‘Anorexia-related symptoms cluster’ was the stratgeey cluster affecting the function
status in symptom distress. Patients in the ‘highgtom burden group’ had greater sympt
prevalence, severity, and distress, but poorertiomal status compared to the ‘low-sympt
burden group’.

The implications of this study can help nurses attter health care provide
better understand multiple symptom experiencesdiraaced lung cancer patients receiv

subgroup which can reduce symptoms. Future reseaeeds to consider the use o
longitudinal design to identify symptom patternsdatesting an intervention progra
developed for managing symptom clusters experiermeddvanced lung cancer patie
receiving chemotherapy.

KEY WORDS: SYMPTOM EXPERIENCE / SYMPTOM CLUSTER /
FUNCTIONAL STATUS / LUNG CANCER / CHEMOTHERAPY
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CHAPTER
INTRODUCTION

Background and Significance of the Study

Lung cancer is a common malignant disease gloladiyding Thailand.
Lung cancer is the second most common cancer fouiithai men (15.5%) and the
fourth most common cancer that found in women (§.8%&tional Cancer Institute of
Thailand, 2011). Most lung cancer patients arerthagd when their cancer is already
in advanced stage which accounts for low surviaek r(Blackhall, Shepherd, &
Albain, 2005; Porter, Keefe, Garst, McBride, & Baog 2008). Two major types of
lung cancer are small cell lung cancer (SCLC) awt-small cell lung cancer
(NSCLC). Roughly 75-80% of lung cancer patientsdiegnosed with NSCLC while
SCLC accounts for the remaining 20-25% of case¥{taelr, Weinberg, DePinho, &
Lawrence, 2008).

Chemotherapy is the principal treatments for luagoer. The goal of
chemotherapy is to destroy cancer cells along wittro-metastases in patients with
lung cancer. However, chemotherapy causes sideteffand toxicities, which have
profound secondary effects on patients’ emotiosatjal, physical and spiritual well-
being (Fan, Filipczak, & Chow, 2007; Thompson & Baba, 2005).

Patients with lung cancer frequently suffer fromri@as symptoms
resulting both from the primary disease itselfwadl as from its treatment (Wang,
Tsai, Chen, Lin, & Lin, 2008). There are severamomon signs and symptoms
associated with lung cancer. The symptom distrépsitients with cancer is rooted in
the tumor and in the side effects of the treatm&yimptoms associated with lung
cancer include cough, dyspnea (distress with birggtr breathing discomfort),
hemoptysis (coughing up blood), and chest discamf@ome individuals also have
weight-loss or fatigue. Patients with lung cancéiero seek medical attention for
symptom distress, such as difficulty in breathimgreased sputum, or hemoptysis
(Beckles, Spiro, Colice, & Rudd, 2003). “Difficyltin breathing” is one of the
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symptoms that most troubles patients with lung eanthis symptom is inextricably
linked with fatigue and often occurs in tandem withughing, chest pain, wheezing,
and insomnia (Nowack, 1989; Ryan, 1987). Becaus& tbmors involve the blood
vessels to the lungs, patients with lung cancemoéixperience hemoptysis, metastasis
to the bones causing pain, and metastasis to tie &nd pressure on nerves causing
neurogenic symptoms (Muers & Round, 1993). Congsatyyeemotional distress may
be high (Beckles et al.,, 2003). Many previous @sdiave noted that lung cancer
patients experience more symptom distress thaergatvith different sorts of cancer
(Cooley, Short, & Moriarty, 2003; Tishelman et 2I005).

Previous research revealed that lung cancer psatiefien experience
several symptoms simultaneously (Chan, Richard&oi®Richardson, 2005; Fox &
Lyon, 2006; Henoch, Ploner, & Tishelman, 2009; €lstan et al., 2005; Wang, Tsali,
Chen, Lin, & Lin, 2008; Malangpoothong?ongthavornkamol, Sriyuktasuth &
Soparattanapaisarn, 2009). For example, Sarn88&)96und that the symptoms of
fatigue, pain, and sleepless tended to happenheget lung cancer patients.

The presence of numerous symptoms happening tagdthewn as a
symptom cluster, is concerning because simultansyogptoms may impact each
other and thus increase the overall level of sympseverity (Cleeland & Reyes-
Gibby, 2002). Statistically, relationships amongmgyoms within a cluster are
stronger than relationships with other symptoms @@ not in a cluster (Kim,
McGuire, Tulman, & Barsevick, 2005). Some authoesalibe symptom clusters as
groups of stable symptoms that are relatively ietejent of other symptoms (Kim et
al., 2005). The idea that symptoms are stabletésasting, but is incongruent with our
clinical observations which suggest that the intgra any given symptom may vary
widely over the course of a shift, depending oattreent and state of disease, and that
the relationships among symptoms change over time.

Theories about symptom clutters have been evolviftge theory of
unpleasant symptoms (TOUS) has been used reguftadyiding symptom cluster
research (Chan et al., 2005; Fox, Lyon, & Fara6872Hoffman, Given, Eye, Gift, &
Given, 2007). TOUS is particularly valuable as adie-range theory because it
highlights symptom experience and potential stgiatefor symptom management

that are not addressed by more symptom-specificelaodenz & Pugh, 2003). It
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proposes an approach to integrate information tathmucomplexity of the symptom
experience (Cooley, 2000). In addition, TOUS goeyoond symptom specific
concepts and theories to stimulate considering tabomnmon factors that numerous
impact more than one symptomLenz & Pugh, 2003). TOUS has three main
reciprocal components: symptom appraisal, inflerfactors (may be physiologic,
psychologic, or situational), and performance (Ldpagh, Milligan, Gift, & Suppe,
1997). According to the theory, symptom appraisas four dimensions: intensity,
timing, level of distress perceived, and qualitgrfBrmance is the consequence of the
interaction between symptom appraisal and infl&nfiactors, and includes both
functional and cognitive dimensions.

The impact of symptom clusters on patient outcoh@ssbecome a nursing
concern and is consistent with the performance comapt of TOUS. Some authors
have found synergistic effects between symptomtetasand functional status in
oncology patients (Chen & Tseng, 2006; Dodd et28l01a), and have also noted that
symptom clusters predicted morbidity in patientshwiung cancer (Gift, Jablonski,
Stommel, & Given, 2004). Several researchers haperted that cancer patients
experience severe symptom distress caused by aosittmpf symptoms, which has a
strong negative effect on patient physical funatign(Cooley, 2000; Gift, Stommel,
Jablonski, & Given, 2003; Tishelman et al., 2005)ng cancer patients are more
severely limited in functional status when compaseih other cancer patients
(Margot Kurtz, Kurtz, Stommel, Given, & Given, 199%arna, 1993). Gift and
colleagues (2004) found that a cluster comprisetigUda, dyspnea, weakness,
vomiting, and pain was significantly related to piwgl function and role restrictions
in a group of patients with lung cancer.

There have been some studies of symptom clustérkdncancer patients
(Suwisith et al., 2008; Phligbua et al., 2013) sddymptom clusters in Thai women
with breast cancer and Chaiviboontham et al (2Gtdglied symptom clusters in a
sample of Thai individuals with advanced canceluiding cancers of the gastro-
intestinal tract, the breast, the hepato-biliargtesn, and lungs. Pudthong and team
(2014) studied symptom cluster in lung cancer pé&ieHowever, there has been no
studies that focused solely on of symptom clustmd their impact on patient

outcomes in Thai patients with lung cancer. Theltes symptom clusters studies in
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other cancers or in studies that used heterogerssouples cannot be generalized to
patients with lung cancer, since different types caincer have different signs,
symptoms, treatments, and outcomes.

Any study of symptom clusters is complicated byesalissues. First, the
concept of symptom cluster has been proposed aatect from studies inside the
setting of western culture, but there is some ewddhat the meaning of symptoms is
socially constructed and thus it is important tasider the impact that this might have
on the meaning and management of symptom clustarsother contexts
(Pongthavornkamol, 2000). More clarity is needédua the minimum number of
symptoms constituting a cluster, and criteria t@ ws evaluate the relationship
between and among the symptoms (Beck, 2004; MiaskipvwAouizerat, Dodd, &
Cooper, 2007; Xiao, 2010). Second, there is limkedwledge of the methodological
decision for symptom cluster research that may haweortant implications for
research findings. For examples, a variety of gpmpassessment tools exist,
enabling the assessment of variation in individssinptoms, common to specific
diagnoses and treatments (Beck, 2004; Miaskowskidd) & Lee, 2004). As
Miaskowski and team (2004) noted, symptoms areidiiénsional. The number and
types of symptom clusters need to be compared basewhether the symptom
clusters are determined using different ratingsyshptom dimensions (Miaskowski,
Dodd, & Lee, 2004). Therefore, determination yinptom clusters using different
dimensions is needed. This study explored thetarsisof symptom severity and
symptom distress dimensions. Symptom prevalenaeaurrence was inappropriate
to support the method of analysis as its measwswade is nominal and dichotomous.
Symptom frequency, there were some symptoms thrapessist for a long period of
time and the pattern of their occurrences mightbebbserved for a short period of
time. Symptom prevalence and symptom frequency weteselected to analyze in
this study. In addition, qualitative research with a variety patient populations is
often valuable in describing the quality of the ggom experience. Therefore, the
guality dimension was not explored in this study.

To date, one focus of symptom cluster research dessh on cluster
symptoms, usually through the administration obmprehensive symptom inventory

and subsequent factor analysis of the inventorit &ial., 2004). An equally valuable
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approach for symptom cluster research would beldster patients based on the
intensity of symptoms reported for an a priori iéed symptom cluster. The
approach may allow for the identification of subgrewf patients who experience
multiple symptoms with greater or lesser severitg aho may be at risk for poorer
outcome. Grouping individuals based on their symmpexperience has occurred in a
few studies of oncology patients (Dodd, Cho, CopgeMiaskowski, 2010; Ferreira
et al.,, 2008; Gwede, Small, Munster, Andrykowski,J&cobsen, 2008; Pud et al.,
2008). To date, no published study identifying idist subgroups of lung cancer
patients who differed on symptom experience dughgmotherapy treatment. The
finding can guide treatment/management of diseasdreatment related symptoms
through interventions tailored to individuals inceagroup (Gwede et al., 2008). The
result will allow clinicians to target specific sptom management interventions to
each subgroup.

To fill the gaps of knowledge in this area as poegly mentioned, this
study aims to; 1) describe symptom experiencesllimiaensions, 2) explore the
existence of symptom clusters in severity and esstrdimensions, 3) compare the
similarity of symptom cluster classified by sewerdnd distress 4) determine the
influences of symptom cluster on the functionaltusta and 5) determine whether
subgroups of advanced lung cancer patients witkréiit symptom experiences differ
in their functional status. The results of thtsdy may help understanding the
underlying mechanism of the symptoms. Moreover,uaderstanding of symptom
clusters would also provide new avenues for intaieas to minimize the impact of

symptoms on health-related outcomes.

Resear ch questions

The research questions of this study addressed were

1. What are the characteristics of symptoms experahyepatients with
advanced lung cancer receiving chemotherapy?

2. What are the symptom clusters in severity arsdre8s dimensions
experienced by patients with advanced lung camemmiving chemotherapy?

3. Do symptom clusters exist differently across giom dimensions?
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4. Do the symptom clusters influence the functicstatus in advanced
lung cancer patients receiving chemotherapy?
5. Do subgroups of advanced lung cancer patrestiving chemotherapy

with different symptoms experience differed in tHainctional status?

Pur poses of this Study

The aims of this study addressed are to:

1. To describe symptom experiences in advanced tancer patients
receiving chemotherapy.

2. To explore the existence of symptom clusteradumanced lung cancer
patients receiving chemotherapy.

3. To compare the similarity of symptom clustexssified by severity and
distress

4. To determine the influences of symptom clustethe functional status
in advanced lung cancer patients receiving chemaylye

5. To determine whether subgroups of advanced lkamcer patients
receiving chemotherapy with different symptom eixgeee differed in their functional

status.

Conceptual Framework

The Theory of Unpleasant Symptoms (TOUS) waszetilias a conceptual
framework to guide this study. This middle-rangedity was developed by nurse
researchers in 1995 (Lenz, Suppe, Gift, Pugh, &ligsih, 1995). The theory of
unpleasant symptoms (TOUS) was intended to integeristing knowledge about a
variety of symptoms. The model is based on the [gehat there are commonalities
across different symptoms experienced by a vaoétgiinical populations in varied
situations. The assumption behind the theoryastiiere are sufficient commonalities
among symptoms to warrant a theory that is nottéichto one symptom, but can
explain and guide research about symptoms. For ghearthe theory of unpleasant
symptoms attempts to achieve parsimony by propasiagsome of the same factors



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 7

may influence the experience of a number of differesymptoms; consequently,
similar interventions may be effective in allevgfimore than one symptom (Lenz et
al., 1997). The purpose of the theory is to improvelerstanding of the symptom
experience in various contexts and to provide mfion useful for designing

effective means to prevent, ameliorate, or managadeasant symptoms and their
negative effects.

Its publication and more general exposure alsontpdi out some
weaknesses of the theory as well as some aspettsvéine unclear. As a result, the
authors continued to work on refining it, and ardated, improved version was
subsequently published (Lenz et al., 1997). Thigirml model of the TOUS
considered only isolated symptoms and did not desanteractive or feedback effects
between the influencing factors, the symptoms iairttvarious dimensions, and
performance.

The revised version of the TOUS (Lenz et al., 39®¢lude multiple
symptoms, interactive effects between symptomsyraation between the influencing
factors; the impact of influencing factors on thenptoms; reciprocal or feedback
influences of performance, and feedback influenoEsymptoms on influencing
factors. The TOUS comprised three main componeritsithe symptoms that the
individual is experiencing.  Each symptom hag fdimensions: intensity (strength
or severity of the symptom), timing (duration amdgiuency of occurrence), distress
(level of distress perceived, degree of discomé@orbothersome), and quality (the
patient’s description of what the symptom feelg)ik?) Factors influencing symptoms
include physiological, psychological, and situaéibrantecedents. The influencing
factors that give rise to or affect the nature ofe tsymptom experience.
3) Performance is the consequence of the symptoperiexce, which includes
functional and cognitive activities.

The TOUS hypothesizes that when patients expexienore than one
symptom, the symptom experiences are related tcaanther. The relationship can
be an interactive one, even multiplicative. Thdu@hcing factors are assumed to
impact the nature of the symptom experience, whichturn, impact performance.
Three categories of influencing factors are hypsitezl to influence one another, and

to influence symptom experience. However, symptapesgence can also change the



Thidarat Khamboon Introduction/ 8

patient’s psychological, physiological, or situatd factor. The symptom experience
can serve as a mediating variable between inflmgndactors and performance.
Performance can also have a feedback effect orpllgsiologic, psychologic, and
situational factors (Lenz & Pugh, 2003).

The overall structure of the theory, which is payed in Figure 1.1,
asserts that three interrelated categories of facfphysiologic, psychologic, and
situational) influence predisposition to and mastd¢ion of a given symptom or
multiple symptoms and the nature of the symptomeggpce. The symptom
experience, in turn, affects the individual's penfance, which encompasses
cognitive, physical, and social functioning. Thefpamance outcomes can feed back
to influence the symptom experience itself as &elto modify the influencing factors.
This model provides a theoretical framework foreggsh on symptom clusters by
indicating effects of concurrent symptoms (Xiaol@p A framework that highlights
common elements and dimensions has potential iasbtil in both nursing practice

and research.

“-Illl..

Physiologic Psychologic ..
- e Factors 4 aust® .‘. ®| performance
&
Situational .‘ *
Factors L
timing
distress . intensity
quality
Symptom 1
Key: Symptom 2
* Influences distress intensity,
quality

<> [nteracts with

Symptom
s Feedback (reciprocal .

influence on factor or
symptoms)

Figure 1.1 Theory of Unpleasant symptoms (Lenz & Pugh, 2003)

Critique of the Theory of Unpleasant Symptoms (TOUS)
The Theory of Unpleasant Symptom emphasizes tlterpiay among
influential factors, symptoms, and performance ontes. The aim of this theory is to

enhance understanding of the symptom experienddf@rent contexts, and the effect
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of symptoms on patient outcomes (Lenz & Pugh, 2003)is model gives a
hypothetical system to research on symptom clusterdemonstrating multiplicative
impacts of numerous simultaneous symptoms (Xia@PQR0The main changes in the
update version of the TOUS include incorporatiomoiitiple symptoms and a charity
of interactive impacts including those among défar symptoms. Symptoms may
happen simultaneously and independently (Lenz ¢t1&897). This proposition is
compatible with the attribute concurrent of sympsorm a symptom cluster.
Moreover, this theory provides a structure for begig to determine the extent of
overlapping among symptoms, and also the dimensioinssymptoms or the
characteristics of the symptoms in the TOUS (Lenalg 1997). Several clinicians
have described it as having intuitive appeal bexauss relatively straightforward,
easy to understand and apply, and focused on rélevacerns (Lenz & Pugh, 2003).

The TOUS has been compared to the Symptom MaregeModel
developed by Dodd and teams (2001). The symptomagenent model proposed
three components; symptom experience, symptom neamag sStrategies, and
outcomes. Symptom experience defines as a sulgeetiperience indicating changes
in the bio-psychosocial performing, feeling, or dition of a person (Dodd et al.,
2001). Symptom experience comprises perceptiomJuation, and response to
symptoms. The symptom management model is offeez@ @onceptualization to
guide selection of management strategies in cdrivae recently published theory of
unpleasant symptoms that focuses more on explahi@gymptom experience and
how it affects function (Dodd et al., 2001b). Ilad&ion, the symptom management
model does not include an evaluation of multiplengioms or a depiction of the
interactive relationships among symptoms. No itatsbn is providing of how
multiple symptoms could interact.

The Theory of Unpleasant Symptom is a parsimonitusory that
considers the multiplicity of symptoms that occunutaneously and interact. The
TOUS represents to be a good fit to describe maltipymptom experience,
relationships among symptoms as a symptom clusied, their influence on the
performance outcomes. It provided a useful fram&vi@mr examining the relationships
among symptoms (symptom clusters) and their inftesron the functional status in

advanced lung cancer patients receiving chemotigierdpis theory does not define
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the meaning of symptom experience explicitly. Hoere both of the two theories are
some commonality especially includes the part ofifgpms experience. The meaning
of symptom and symptom experience can be usedchdegeably. Therefore, this
study uses the meaning of symptom experience thatbken defined by Dodd and

team (2001) in the Symptom Management Model.

Resear ch framework of this study

Theory of Unpleasant Symptoms was used to guidaiiation of the
research questions, and selection of the studpbas (Figure 2). This study aimed to
explore symptom experiences more specifically ensymptom clusters derived from
symptom experiences and their influences on funaticstatus as a performance
outcome in advanced lung cancer patients receigiregnotherapy. Lenz and team
(1997) specified that the outcome or effect of stomp experience in the TOUS is
performance. It represents the consequences alythptom experience. Performance
as conceptualized to include functional and cogaitiactivities. Functional
performance includes physical activity, activitefsdaily living, social activities and
interaction, and role performance including workdaather role-related tasks.
Cognitive activity includes a concentrating, thimxj and problem-solving (Lenz et al.,
1997). The specification of performance as the &etcome of the model reflects a
pragmatic orientation as well as a desire for n&dat straightforward measurability.

The theory asserts that the experience of symptamdave an impact on
the individual's ability to function. The symptomean occur together and
simultaneously. Each symptom could vary in duratoiming, intensity or severity,
distress, and quality. Moreover, multiple symptaraa occur together as a result of a
single event, or one symptom can precede anothemz(let al., 1997). Similarly,
advanced lung cancer patients receiving chemotiiersbo experienced more
numerous or more severe symptoms tend to have lmnetional status. The research

framework of this study is illustrated in Figur@ 1.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) 11

Symptom Clusters
- Symptom clusterir
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symptom in a cluste
- Clusters of symptor
severityand sympton
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<€—>» Interacts witl
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Figure 1.2 The research framework of this stiguided by the Theory of Unpleasant

Symptoms(Lenz et al., 199

Scope of the Study

This study focues on symptom clusters and their effects on functi
status in advanced lung cancer patients receivivggnotherapy The population:
under studywere patients with advanced lung cancer receiving chearapy

attending at theChemotherapy and Blood Transfusion Unit of the -Patient
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Department of Siriraj Hospital in Bangkok and thatidnal Cancer Institute of
Thailand as most patients with lung cancer uswadlyess cancer treatment. The study
was conducted during May, 2013 to March, 2014.

Definitions of Terms

Symptoms experiences:

Conceptual definition: The interplay of an individual's perception of the
symptoms or the meaning given to the symptoms aedphysiological, cognitive,
emotional, or behavioral response to symptoms (Uhe&ersity of California, San
Francisco School of Nursing Symptom Management @Grd@94; Dodd et al, 2001b).

Operational definition: The perceived of the changes in biopsychosocial
functions, sensation or cognition reported by adednung cancer patients receiving
chemotherapy. In this study using The Memorial SympAssessment Scale (MSAS)
as assessment to capturing occurrence of symptsynsptom intensity, symptom

frequency, and symptom distress during the pastyg (Portenoy et al., 1994)

Symptom prevalence:

Conceptual definition: The changes in an individual in the way person
usually feels or behaves, as noticed by that iddiai. It is conscious cognitive
interpretationbbof information gathered by the ssns the context of a particular
environment or situation (Dodd, et al., 2001b).

Operational definition: The prevalence of symptoms perceived and
interpreted by advanced lung cancer patients rgapighemotherapy in the study.
The prevalence of symptoms can either occur or geaiur. Total numbers of
symptoms was summed and used as the empiricalen¢féor the occurrence of

symptoms.
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Symptoms frequency:

Conceptual definition: Intermittence of symptom occurrence. The duration
of a persistent symptom, a combination of frequeamegt duration, or the number of
times the symptom occurs within a given timefraineng et al., 1997)

Operational definition: The evaluation of advanced lung cancer patients
receiving chemotherapy in the study is achieveddsessing how often each symptom
occurs within 7 days. The frequency of symptoms assessed by using MSAS on a
4-point Likert scale from 1 (rarely) to 4 (almosinstantly).

Symptom severity:

Conceptual definition: The dimension that quantifies the degree, strength,
severity, or amount of the symptom being experidritenz et al., 1997).

Operational definition: The severity of symptoms perceived and interpreted
by advanced lung cancer patients receiving chemaplgen the studyThe symptom
severity was assessed by using a 5-point resparsde 8om 1(slight) to 4 (very

severe) for each symptom listed in The MSAS.

Symptom distress:

Conceptual definition: Physical or mental anguish or suffering that result
from the experience of symptom occurrence and/@& plerceptions of feeling
stress(Rhodes, Watson, Johnson, Madsen, & Beck,) 188distress is the degree to
which the individual is bothered by the symptomer{t et al., 1997)

Operational definition: Symptom distress is the extent of physical or
mental suffering attributed to the symptom experienceddolyanced lung cancer
patients receiving chemotherapy. Symptom distreas avaluated by using MSAS

scaled on a 5-point response scale from 1 (ndt)ab& (very much).

Symptom cluster:
Conceptual definition: Symptom cluster refers to two or more concurrent
symptoms that are related to one another that dogether, and independent of other

symptom clusters. Relationships among symptomsinwvé cluster should be stronger
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than relationships among symptoms across diffeckusters, and are independent of
other symptom clusters or combinations (Kim et2005).

Operational definition: Two or more symptoms of frequent and distressing
symptom experienced by advanced lung cancer patreceiving chemotherapy in
the study that are related to each other and amdlgy using the statistical method of
factor analysis.

Functional status:

Conceptual definition: The individuals’ actual performance of activities
and tasks associated with their current life rgREhmond et.al, 2004). Functional
status as a multidimensional concept that encosgsasontinuation of usual
household and family, social and community, perborere, and occupational
activities following diagnosis of cancer (Tulmamweett, & McEvoy, 1991) .

Operational definition:  The actual performance of activities and tasks
associated with the current life roles of advandeuy cancer patients receiving
chemotherapy is measured by using the Inventorgtiamal Status-Cancer (IFS-CA)
developed by Tulman and team (1991). Functionatustaencompasses the
continuation of usual household and family, soaradl community, personal care, and
occupational activities following diagnosis of cangTulman et al., 1991). Using
this instrument, individuals are rated from 1 (@abtall) to 4 (fully) for household,
family, social, and community activities; and 1 eg to 4 (all of the time) for

personal care and occupational activities.

Expected Outcomes and Benefits

1. The findings obtained from this study may [levhealth care providers
for a better understanding about multiple symptomegences and their influence on
functional status in advanced lung cancer patieusiving chemotherapy.

2. The research findings may provide a scieniisis and new directions
for clinical assessment and intervention in adveniceng cancer patients receiving

chemotherapy.
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3. The finding can be used as a guide for theeldpment of a nursing
intervention program in order to more effective gyom management, reduced
medication use and enhanced functional statusdtents with lung cancer, symptom
clustering, in advanced lung cancer patients raogieghemotherapy is needed.

4. The knowledge from this study may be used tdeyfurther research
on symptom clusters in order to help advanced leagcer patients receiving
chemotherapy manage effectively with their multipjenptom experiences.
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CHAPTER I
LITERATURE REVIEW

This study aimed to explore symptom experience, éiestence of
symptom clusters and their influences on functistatus of patients with advanced
lung cancer receiving chemotherapy. The reviewhl®en organized under the three
major concepts of the theory of unpleasant sympt@ysptom/multiple symptoms,
and performance outcome (functional status). Thdewe of the literature has
presented as follows:

1. Lung cancer and treatments

2. Symptoms associated with chemotherapy in ambddung cancer
patients receiving treatment

2.1 Common symptoms in Lung
2.2 Symptoms associated with chemotherapy tredtren
patients with lung cancer
2.3 Symptom assessment
2.3.1 Symptom assessment scales
2.3.2 Symptom measurement issues
3. Symptom experiences based on Theory of urghéaymptoms (Lenz
et al., 1997)
3.1 Symptom dimensions :
3.1.1 Symptom frequency
3.1.2 Symptom severity
3.1.3 Symptom distress
3.2 Multiple symptom experiences as symptom ehsst
3.3 Clustering of symptom cluster : approache$¢ostudy of
symptom clusters
3.4 Clustering of symptom clusters in lung cancer
4. Performance outcome : Functional status

5. Gaps in knowledge
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Lung Cancer and Treatments

Lung cancer refers to a disease characterizechbgnirolled cell growth
in tissues of the lung. Lung cancer begins whets delthe lung change and grow
uncontrollably to form a mass called a tumor (desion or nodule). A tumor can be
benign (noncancerous) or malignant (cancerousyameerous tumor is a collection of
a large number of cancer cells that have the phdispread to other parts of the body
in a process (Horn, Pao & Johnson, 2012).

Lung cancer is the major cause of death amongecand@he five-year
survival rate for lung cancer cases is less th&t.1% Thailand over the period 1998-
2000, lung was the second common cancer in maleslaer cancer while it was the
fourth common cancer after cervical cancer, breaster and liver cancer in females
(Martin, 2009).

Types of Lung Cancer

There are two major types of lung cancer, non-sroall lung cancer
(NSCLC) and small cell lung cancer (SCLC).

1) Non-small cell lung cancer (NSCLC). These areuged together
because they behave in a similar way and respomiatment in a different way to
small cell lung cancer. Non-small cell lung canaecounts for about 75-80 percent of
lung cancers (DeVita Jr et al., 2008). There amapr subtypes of NSCLC.

1.1) Adenocarcinoma develops from the cells tivae the
airways. It develops from a particular type of ¢akt produces mucus (phlegm). It is
often found in the outer areas of the lungs.

1.2) Squamous cell carcinoma (which is alscedadipidermoid
carcinoma) is the most common type of lung canktettevelops from the cells that
line the airways and it is often found near theteeof the lung in one of the main
airways (the left or right bronchus). This typecahcer is often due to smoking.

1.3) Large cell carcinomas is a fast-growingnfahat grows
near the surface of the lung.

2) Small-cell lung carcinoma (SCLC). It is alsdled oat cell carcinoma.
Small cell LC tends to start in the larger breaghimbes and progresses rapidly

becoming quite large.
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In Thailand, adenocarcinoma was the most commpa of lung cancer
especially in females followed by squamous cellcicedma and small cell lung
carcinoma. For males, squamous cell carcinoma wasdf more common than

adenocarcinoma (Martin, 2009).

Stage of Lung Cancer

Staging is based on diagnostic evaluations. Stagwvagves evaluation of
a cancer's size and its penetration into surrogntissue as well as the presence or
absence of metastases in the lymph nodes or otgan® Accurate staging of the
disease is an important part of the managemertt @svides estimation of patient’s
prognosis and identifies treatment strategies. Aneerican Joint Committee on
Cancer (AJCC) as well as the International UniomiAgt Cancer (UICC) recommend
TNM staging, which is a two-step procedure. TheNM system, which they now
develop jointly, first classifies cancer by sevdeators, T for tumor, N for nodes, M
for metastasis, and then groups these TNM facturs overall stages. As in each
edition of the TNM staging system, that used frodd@ January 1 {7edition) made
significant changes to the schema that is usedhéor-small cell lung carcinoma,
small-cell lung carcinoma and broncho-pulmonarycaid tumors (Detterbeck,
Boffa, & Tanoue, 2009). The 2009 TNM system fordusancer has been revised and
follows the tumors staging system below (Mirsadr&@®wal, Alizadeh, Caulo, & van
Beek, 2012).

Tumor
T1 = the tumor is 3 cm or less at its widest point
Tla = the cancer measures 2 cm or less across
T1b = the cancer measures more than 2 ¢ns Imo bigger than 3
cm across.

T2 = the tumor is more than 3cm but no bigger thaim across. It may
affect the main airway (bronchus) or the membramesing the lung (pleura) or the
lung may have partially collapsed.

T2a = the cancer is over 3 cm but no bighgant5 cm across.

T2b =the cancer is over 5 cm but no bigganth cm across.
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T3 = the tumor measures over 7 cm. The lung hagl=dely collapsed, or
there are two or more tumors in the same lobe efuhg, or the tumor has spread to
one of the following: the chest wall, the mussdparating the chest and the abdomen
(diaphragm), the covering membrane in the middl¢hefchest (mediastinal pleura),
the phrenic nerve , the outer covering of the h@aeticardium), the main airway
(bronchus) near where it divides to go into eaciglu

T4 = The tumor is any size that has spread tac#émral area of the chest
(mediastinum), the heart, a major blood vesselwtimelpipe (trachea), the nerve that
controls the voicebox, the gullet (oesophagus)pinas bone, or the main bronchus

where it divides or there is another tumor in &edént lobe in the same lung.

Lymph nodes

There are different groups of lymph nodes in thegk. The doctors will
look closely to see which, if any, are affectedeTallowing is a guide to the lymph
node.

Staging:

NO = There is no cancer in the lymph nodes.

N1 = There are cancer cells in the nearby lympdesan the same side of
the chest as the cancer.

N2 = There are cancer cells in lymph nodes incéér@re of the chest (still
on the same side), or in the nodes under the platiee chest where the windpipe
(trachea) divides into the left and right bronchus.

N3 = There are cancer cells in lymph nodes omfiposite side of the chest,

or in the nodes at the top of the lungs, or bycthirbone on either side of the chest.

Metastases

MO = The cancer has not spread to anywhere el$eibody.

M1 = The cancer has spread to the opposite lumgy;person has fluid
around the lungs (malignant pleural effusion) carhémalignant pericardial effusion),
which contains cancer cells (M1a); or the cancerdmead to other parts of the body
(M1b).
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Stage Tumor Lymph nodes Metastases
Stage 1A Tla or Tlb NO MO
Stage 1B T2a NO MO
Stage 2A Tla or Tlb orT2a N1 MO

T2b NO MO
Stage 1A Tla or Tlb NO MO
Stage 1B T2a NO MO
Stage 2A Tla or Tlb orT2a N1 MO
T2b NO MO
Stage 2B T2b N1 MO
T3 NO MO
Stage 3A Any T between Tla and N2 MO
T2b
T3 N1 or N2 MO
T4 NO or N1 MO
Stage 3B T4 N2 MO
Any T between Tla and N3 MO
T4
Stage 4 Any T Any N Mla or M1lb

Treatments of Lung Cancer

Treatments for lung cancer can involve surgicahaeal of the cancer,

chemotherapy, or radiation therapy, as well as @oations of these treatments. They

can each be used alone or together. The decisioat ahich treatments will be

appropriate for a given individual must take ince@unt the location and extent of the

tumor as well as the overall health status of tiéept (Bircan et al., 2003).

Non-small cell lung cancer (NSCLC) can be treateith surgery,

chemotherapy, radiotherapy or a combination ofehdepending on the stage when

the cancer is diagnosed. Surgery is the onlyrtreat modality that can consistently

cure a small number of patients with early NSCLighaugh radiation therapy can be

curative in some limited circumstances. Chemotherapy contribute in an adjuvant

or neoadjuvant role, but it is used mostly as égtiade therapy for advanced disease.
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Small cell lung cancer (SCLC) is more chemo semsind can be cured
in a minority of patients with chemotherapy andiatidn therapy. Chemotherapy is
usually the main treatment (Earle, 2004).

Surgery: Surgical removal of the tumor is gengrp#rformed for limited-
stage (stage | or sometimes stage II) NSCLC amlaeigreatment of choice for cancer
that has not spread beyond the lung. Surgery $sdésn performed with SCLC than
with NSCLC because these tumors are less likelyetdocalized to one area that can
be removed.

Radiation: Radiation therapy is delivered to ayvepecific region of the
diseased lung, with the goal of a minimal radiatdwse given to normal tissue
(Collins, Haines, Perkel, & Enck, 2007). Radiatitrerapy may be employed as a
treatment for both NSCLC and SCLC. It can havelesgant side effects, including
fatigue and lack of energy. Radiation therapy catate the skin in the area that is
treated, but this irritation generally improvesiwiime after treatment has ended.

Chemotherapy: Both NSCLC and SCLC may be treateith w
chemotherapy. Chemotherapy refers to the admitimtreof drugs that stop the
growth of cancer cells by Kkilling them or prevegtithem from dividing.
Chemotherapy may be given alone, as an adjuvansutgical therapy, or in
combination with radiotherapyJnfortunately, the drugs used in chemotherapy also

kill normally dividing cells in the body, resultirig unpleasant side effects.

Symptoms Associated with Chemotherapy in Advancedung Cancer

Patients Receiving Treatment

The definitions of symptoms are mostly relatednidividual perceptions
of the changes of physical, psychological and dognistate associated with disease
(Dodd et al., 2001b; Lenz et al., 1997; Rhodes &3bfa, 1987). A symptom may be
defined as “Amorbid phenomenon or departure from the normalrircture, function,
or sensation, experienced by the patient and itideaf disease” (Pugh, 2000).
Rhodes and Watson (1987) define symptoms as “tteeped indicators of change in
normal functioning as experienced by patients.” fygms are viewed and explained
differently depending on their conceptual foundatidodd and team (2001) defined



Thidarat Khamboon Literature Review / 22

symptoms as subjective experiences or the changdsoipsychosocial function,
sensation or cognition. Symptom experience is @efiras the interplay of an
individual's perception of the symptoms or the niregugiven to the symptoms and the
physiological, cognitive, emotional, or behaviorabponse to symptoms. Lenz and
team (1997) stated that symptoms are unpleasamet.k&i attributes of unpleasant
symptoms include severity, timing, level of disggeerceived and quality. This team
also addressed the idea that symptoms can occoe ao in isolation from one
another. In conclusion, a symptom is a sensatiopeoception of change related to

health function experienced by an individual.

Common Symptoms in Lung Cancer Patients

Patients with lung cancer often suffer from nunmisreymptoms resulting
both from the primary disease itself, as well asrfiits treatment (Wang et al., 2008).
The majority of patients are diagnosed when theirgl cancer is at a relatively
advanced stage (Molassiotis et al., 2010).Sevardles have focused on patients with
lung cancer to show how these patients have mastmom and severe symptoms.
Fatigue is a frequent symptom in lung cancer ptdjenith nearly 85% of patients
experiencing this symptom (Hollen, Gralla, Kris, Botanovich, 1993). Pain, or
dyspnea, affects 63%-88% of lung cancer patientsdcior by palliative care services
(Potter & Higginson, 2004). The National Institutef Health held a State-of the-
Science Conference on symptom management, theyl ltte most common cancer
symptoms as pain, depression, and fatigue (Wangj.,e2008).These symptoms have
been studied in isolation, despite the fact thay tbften occur simultaneously and
their interaction may exacerbate the severity athe@Dodd, Miaskowski, & Lee,
2004; Ross & Alexander, 2001). Cooley (2003) eesad many studied of lung
cancer patients suggested that the most commontsgmpn newly diagnosed lung
cancer patients included fatigue, pain, loss ofetifjg insomnia, hemoptysis, and
chest pain, disruptions in outlook, functional dee] weight loss, coughing, bowel
disruption as well as dyspnea and anorexia. Shedfdliat most patients with lung
cancer suffer multiple symptoms during most of ilheess trajectory and treatment
phases (Cooley, Short, & Moriarty, 2003; Sarna &, 1997).
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Most patients with lung cancer experience multgplenptoms; symptoms
may differ at various points in the illness tragggt and among various treatments.
Furthermore, some of these symptoms may tend tsterluogether (Krech, Davis,
Walsh, & Curtis, 1992). Sarna and Brecht (1997ntbeommon serious symptoms
associated with lung cancer including fatigue anetfional decline, weight loss, pain,
insomnia, difficulties in concentration, cough, dgsa, bowel disruption, and central
nervous system effects and neurologic parasthESasa & Brecht, 1997).

Symptoms Associated with Chemotherapy Treatment ifPatients with
Lung Cancer

Chemotherapy is the principal treatment for luramaer (Kuo & Ma,
2002). Treatment can be to cure, control, or alievisymptom distress. However,
chemotherapy causes side effects and toxicities ttay affect patients physically,
emotionally, and socially and may increase thempsypm distress. Patients often
attempt to reduce the severity of symptom distréggss minimizing its effects (Fan et
al.,, 2007; Daly et al.,, 2007). Patients, with adwh lung cancer and more
comorbidity at the time of diagnosis, who are tdatvith chemotherapy, are most
likely to have multiple symptoms (Gift et al., 2004Some of these symptoms may
tend to cluster together.

Several studies have focused on patients with kanmger to show how
these patients have side effects from chemother@pg.common physical symptoms
experienced by lung cancer patients undergoingtniesat were lack of energy,
coughing, pain, lack of appetite, and nausea, heil psychological symptoms were
feeling nervous, difficulty sleeping, feeling sahd worrying (Akin, Can, Aydiner,
Ozdilli, & Durna, 2010). The results of the study Kuo and team (2002) and the
reviewed show that approximately 60% of chemotherggatients are given
gemcitabine, navelbine, and cisplatin and, consaifyyenausea and vomiting are the
most common typical physical symptom distresses@merd in patients undergoing
chemotherapy (Kuo & Ma, 2002). In addition, Bircand team (2003) study the
effects of chemotherapy in lung cancer patienteyTieported alopecia, sore mouth,
nausea and vomiting score were increased with ctierapy. Taken together, these
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studies suggest that most patients with lung caegperience multiple symptoms.
Furthermore, some of these symptoms may tend sbecltogether.

Symptom Assessment

Better assessment is a prelude to successful eymjpeatment. Symptom
assessment is challenging because of the evolngse of cancer, and complex
interrelationship between disease stage and synspt@frkova et al., 2006).
Currently, symptom detection for research purpestes on chart review, elicitation
by a survey or questionnaire, or spontaneous riegorChart reviews typically
underestimate symptom prevalence, because sympii@asten unrecorded, and thus,
chart reviews are not useful assessment methodseinclinical management of
individuals with cancer-related symptoms (Kroer@Q1). There is evidence that in a
general population, structured surveys can prodimer-endorsement bias,” a
tendency for patients to select large numbers ofptgms from a checklist making it
difficult for clinicians to prioritize the most dressing concerns (Okuyama et al.,
2003; Wang et al., 2004). Yet in the cancer ardeajtancy to report symptoms is
common. Therefore, significant concerns about ogporting do not seem to apply to
this population. The third method of symptom datectthrough volunteered,
spontaneous reporting may be optimal in a geneyplilation but is not practical in
cancer settings. The very label used to descrilesetireports, “chief complaint,”
indicates some of the perceptions patients anétidims hold about these remarks.

Symptom Assessment Scales

Currently, several instruments have been desigted
specifically measure symptom clusters, such as€tlimonton Symptom Assessment
Scale (ESAS)the M.D. Anderson Symptom Inventory (MDASKhe Rotterdam
Symptom Checklist (RSC)the Symptom Distress Scale (SDShe Memorial
Symptom Assessment Scale (MSAS), and others (P2004,).

The Edmonton Symptom Assessment Scale (ESAS)stsmsé
nine visual analog scales (using a 10-cm line) thaasure pain, activity, nausea,
depression, anxiety, drowsiness, lack of appetitd|-being, and shortness of breath
(Bruera, Kuehn, Miller, Selmser, & Macmillan, 1998) tenth symptom can be added

to individualize the scale. The ESAS Distress s¢sra sum of the nine symptoms.
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The ESAS was found to be valid and reliable in pytation of cancer inpatients and
outpatients within the Veteran’s administratiorthatigh test-retest was better at 2
days than at 1 week. Furthermore, patients reguimere explanation regarding the
use of the ESAS than the MSAS or FACT. The autloérhis study found that the
visual analog format was more difficult to use tbategorical scale (Chang, Hwang,
& Feuerman, 2000). To remedy some of these limitat ESAS is currently a
combination of visual analog scales supplementati wumeric rating scales. In
addition, The ESAS was used to compare palliatiee symptom control across
institutions. However, the authors noted that obstacle to the use of the ESAS as a
quality tool was inconsistent documentation of gymptoms within the patients’
charts (Dudgeon, Harlos, & Clinch, 1999).

The M.D. Anderson Symptom Inventory (MDASI) is altiu
symptom patient-reported outcome (PRO) measureliimcal and research use. The
MDASI is a list of 13 symptoms rated on an 11-pacdle (0 —10), with O indicating
“not present’and 10 meaning “as bad as you can imagine” (Ch&l€teeland et al.,
2000). The MDASI's 13 core symptom items includesth found to have the highest
frequency and/or severity in patients with vari@masmcers and treatment types. The
MDASI has several advantages over other symptomsassent scales in that it
applies broadly across cancer types and treatmsnégsy for patients to complete,
includes items related to symptom interference witily life, and it is easily
translated into other languages. Cleeland ancaglles (2000) developed this tool
specifically to incorporate new technologies in treaare. Using interactive voice
response (IVR), patients can be called via thepklelae at predetermined times to
answer the MDASI using the keys on their touchttlephone. The information is
then communicated to health care professionals, alérts or prompts for action if a
particular symptom is rated as severe. Severajuitrg outcomes of this system may
include not only improved clinical management afi@ar-related symptoms but also a
unique strategy for data collection during multiegrclinicaltrials, or even providing
information for quality-improvement efforts withinstitutions.

The Rotterdam Symptom Checklist (RSC) is a 3iritxale
specifically designed to measure symptoms experniebggatients undergoing cancer

clinical trials (De Haes, Van Knippenberg, & Nefj990). Patients are asked to rate
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symptoms that bothered them using the followingcdptors: “not at all, “a little,
“quite a bit,” and “very much. As with other instnents employing verbal descriptors,
these cues may be difficult for some patients to asd the length of the tool can be
cumbersome for very ill people. Furthermore, theCR®easures distress alone
without determining the severity of these symptdRaice, 2004).

The Symptom Distress Scale (SDS) is a 13-iter tbat
measures the frequency, intensity, and distreseciaded with 11 symptoms,
providing a valid measure of global symptom distraa people with cancer
(McCorkle & Young, 1978).0ne possible limitation of this tool is the smalinmber
of symptoms measured (Kukull, McCorkle, & DrievdQ86; Peruselli, Camporesi,
Colombo, Mazzon, & Paci, 1993).

The Memorial Symptom Assessment Scale (MSAS) oreas
the prevalence, severity, and distress associatdd 32 physical and psychologic
symptoms experienced during the prior week (Posteibaler, Kornblith, McCarthy
Lepore, Friedlander-Klar, Kiyasu et al., 1994). Eaymptom frequency is rated as
occurring “rarely, “occasionally, “frequentlyand “almost constantly. Severity is
measured as “mildmoderate,‘severe, and “very severe. Symptom related disties
rated using a 5-point Likert scale: “not at all,Iitle bit, “somewhat, “quite a bit, and
“very much”. Each symptom score is an averagehefthree dimensions. The tool
consists of physical (MSAS-PHYS) and psychologicS\6-PSYCH) subscales, as
well as a Global Distress Index (MSAS-GDI). Th&atdSAS (TMSAS) score is the
average of the symptom scores for all 32 symptdwsording to the authors, the total
MSAS appears to provide information about ovenathgtom distress, yet the Global
Distress Index may be more clinically meaningfutdugse of the high correlation
between this measure and quality of life and cdlhistatus (Portenoy, Thaler,
Kornblith, McCarthy Lepore, Friedlander-Klar, Kiyaset al., 1994). The MSAS has
demonstrated validity and reliability in a canaer and outpatient population (Chang,
Hwang, Feuerman, Kasimis, & Thaler, 2000b). Regeritle MSAS was used in a
study of seriously ill cancer and noncancer pasieptoviding preliminary evidence
for construct validity and demonstrating the fedisyb of the use of this tool in

patients near end of life (Tranmer et al., 2003).
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Each of the above instruments measures diffesgmptoms,
although there is a core set of symptoms that aptuced by each tool. The ESAS
measures severity of each symptom, the MDASI measgeverity and functional
impairment, and the MSAS8valuates frequency, severity, and the degree fchwh
each symptom causes distresBhe choice of instrument depends on the purpose,
including research, clinical practice, or targesanptoms (Kirkova et al., 2006).
Since a symptom cluster is based on the symptomissealing used in a particular
assessment tool, the number and type of symptomas instrument plays a significant
role in identifying clusters. A balance must beick between comprehensiveness and
patient compliance with assessment, especiallyiimcal practice. When too many
symptoms are included in an instrument, it oveldaxé patients and reduces
compliance; when too few symptoms are included, oifgmt symptoms are
overlooked. In addition, symptom assessment instnis should be comprehensive,
accurate, and reliable (Kirkova et al., 2006).

In the case of a symptom cluster, the easiestoappris to
measure one dimension on multiple symptoms. Thidimensional approach to the
measurement of multiple symptoms has the advarmdhgenplicity and low response
burden. However, the disadvantage of this appraatiat other critical dimensions of
the symptom cluster may not be assessed. It musbteel, however, that research has
not established the critical dimensions of a symptduster that are essential to
measure. A thorough and sound measure of symptoostecs would be
multidimensional for multiple symptoms. The reséarccould minimize the response
burden by including the symptoms that are most @ppate for a given clinical
context (Barsevick, Whitmer, Nail, Beck, & Dudle8006). The MSAS is a validated
multidimensional symptom assessment instrumentdaatiures patient rated severity,
frequency, and distress associated with 32 highlgvadent symptoms. Since its
introduction, the MSAS has found applications imimas studiesof patients with
cancer such as ovarian carcinoma, breast cancad, dre neck carcinoma, and lung
cancer (Chang, Hwang, Feuerman, Kasimis, & Thai@d0a). The MSAS was used

to measure the symptoms experienced in this study.
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Symptom Measurement Issues

The aspects that should be considered when asgess
symptoms include not only the prevalence but disddcation, temporal factors (such
as onset, periodicity, and duration), severityl(iding intensity as well as the effect of
this severity on overall distress and sufferingid autcomes (including relief, patient
satisfaction, and cost) (Ivanova et al., 2005; Yaral., 2006). This information is
required in order to determine treatment approgdi@gsmany assessment instruments
do not include this information. Practicality mus# considered when selecting an
appropriate tool to measure symptoms. The easeoofpletion is particularly
important in a cancer population, because theynofigperience many symptoms.
Tools must be validated, but must also be briethwarge print, and should include
clear instructions. Because symptoms are subgdine patient is the optimal source
of information. However, cognitive impairment resuj from dementia, delirium, or
other factors may limit the ability of the patigotrespond. When patients are unable
to respond, family members are often enlisted @xi@s, yet studies suggest that
caregivers typically report higher pain and digabilAids to communication include
communication boards and assistive devices forhbaring impaired, as well as
education of patients, families and professionalsviercome fears, biases, and lack of
knowledge (Yun et al., 2006). When clinical triglat include patient self-report in
the application of treatment guidelines are congllih patients with diverse linguistic
backgrounds, cultural differences can confoundabeuracy and cross-similarity of
the PROs (patient reported outcomes), thus contpigéhe interpretation of the trial
results and the application of the clinical guide. Knowing the degree to which
symptom ratings might vary as a function of languayy nationality is therefore
important for both the clinical trials and the treant of symptoms and requires
empirical evidence of the effects of language oa gerformance of a symptom
measure (Bowden & Fox-Rushby, 2003).

Wang and team (2010) studied the impact of caitand
linguistic factors on symptom reporting by patiewith cancer. They analyzed M.D.
Anderson Symptom Inventory (MDASI) symptom and ifgeence ratings from
cancer patients in five countries—the United Staf#sna, Japan, Russia, and Korea

and found that the variance of the random effemtsduntry were between 20% and
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50% of the inter subject variance. These resulte gome reassurance that symptom
data obtained using various language versions @MDASI, and can be pooled to
analyze multinational clinical research. Moreovke results of this study indicate that
national and linguistic (country) variations in ieat responses to the MDASI are
small relative to individual patient-related facoit is important to note that the
MDASI includes only symptom severity and does nobvmle any of the other
information noted above for good symptom assessigit as timing, distress, and
quality. The MSAS will be chosen to use in thisdst, because it includes the aspects
of symptom missing in the MDASI, and is thus momngistent with symptom

experience as defined in the conceptual framework.

Symptom Experiences Based on Theory of Unpleasanyi@ptoms

Lenz and colleagues (1997) defined symptomshasperception-based
definition that assumes awareness by the individodl that the nature of a symptom
can be truly known and described only by the irdiral experiencing it. Symptom
experiences are multidimensional which can occisegsrate entities or concurrently
as a symptom cluster (Lenz et al., 1997). Concusgmptoms are likely to result in
an experience that is multiplicative rather thanlithek. The theory of unpleasant
symptoms (TOUS) asserts that symptoms can occhbereit isolation—one at a
time—or in combination with other symptoms. In sosit@ations, one symptom may
precede and possibly give rise to another. In B&3F, symptoms are conceptualized
as manifesting multiple variable and measurableedsions. It is asserted that all
symptoms vary in intensity or severity, degree s$aziated distress, timing, and

guality. These dimensions are also related to ao¢har.

Symptom Dimensions
Symptom frequency
Symptom frequency refers to the time dimensidrich an
intermittent symptom occurs, the duration of a jgéeat symptom, or a combination
of frequency and duration (Lenz et al., 1997). e Time dimension includes the way

symptoms vary in duration and frequency. First thayy in duration, the length of
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time they continue. Secondly, intermittent symptamasy in the frequency with which
they occur; they can also vary in their regulasityl periodicity.

Several studies focused on the frequency of sympn lung
cancer patients. Hoffman and team (2007) examihednost frequently occurring
symptoms in newly diagnosed people with lung canoelergoing chemotherapy. The
findings parallel the guiding principles of the TOWSthat newly diagnosed people
with lung cancer undergoing chemotherapy experiemeltiple symptoms
simultaneously rather than symptoms in isolaticatigue, pain, nausea, constipation,
insomnia, and poor appetite were the most frequeaported symptoms experienced
by at least 50% of the sample. The top five symptéonsmen were, from most
frequent to less frequent, fatigue, pain, nauseagit, and insomnia; for women,
fatigue, pain, poor appetite, constipation, andmmsia (Hoffman, Given, Eye, Gift, &
Given, 2007).

Symptom severity or Symptom intensity

Symptom severity is the dimension that quantities degree,
strength, or severity of the symptom (Lenz et &4097). The symptoms severity
reported by lung cancer patients varied from stiodstudy. Cooley and team (2003)
reported in the study of 117 newly diagnosed peopbéeiving treatments for lung
cancer that more than one-third of the patient ntémp insomnia. Vainio and
colleagues (1996) identified that the incidence sexkrity of dyspnea were highest in
the lung cancer population, as compared with offegients with advanced cancer
(Vainio & Auvinen, 1996). Wang and colleague (20@&plored the phenomenon of
symptom distress in lung cancer patients. The top finost-severe symptoms were
fatigue, sleep disturbance, lack of appetite, stemt of breath, and general distress.

Symptom distress

Symptom distress refers to the degree to whichrtiridual
experiencing the symptom is bothered by it (Lenalgtl997). The degree of distress
experienced with a symptom is related to its intgndhowever, it can also be
moderated by other considerations. Distress carinfleenced by the degree of
focused attention that the individual directs tadvire symptom. Several studies gave
noted that adults with lung cancer experience nsyraptom distress than patients
with other types of cancer (Cooley, Short, & Motyar2003; Degner & Sloan, 1995;
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Tishelman et al., 2005). Patients with advanceéatis reported more distress than
those with early-stage disease (Degner & Sloan5199Cooley and team (2000)
studied in 117 patients to describe which symptanesmost distressing, describe the
prevalence of symptoms in adults receiving treatnien lung cancer. The results
found fatigue and pain were the most distressimgpsgms.

Quiality of symptom

The quality of the symptom dimension referghe nature of
the symptom or the way in which it is manifestecegperienced, that is, what it feels
like to have the symptom (Lenz et al., 1997). Bsluding this dimension, the TOUS
acknowledges that in addition to reflecting chaegstics that are common across all
symptoms, each symptom has unique aspects andctévastics. The descriptors that
best characterize each symptom are highly spedifescribing and measuring the
quality of specific symptoms (and symptom clustelspends on the patient’s ability
to articulate what he or she is experiencing. llligls differ in the descriptors that
they use and also in their ability to communic&aalitative research with a variety of
patient populations is often valuable in describithg quality of the symptom

experience. Therefore, the quality dimension walf explore in this study.

Multiple Symptoms Experience as Symptom Clusters

Lung cancer patients often experience multiple gpms related to the
disease itself and its treatment, and those syngptam independently predict changes
in patient function, treatment failures, and pdstrapeutic outcomes (Fan et al., 2007,
Fox and Lyon, 2006). Symptoms can exist alonénmst often multiple symptoms
occur concurrently and commonalities exist (Lenzalet 1997; Dodd et al., 2001).
There is increasing interest in studying symptoosters in patients with cancer as
patients often experience several symptoms simettasly (Dodd et al., 2001; Gift et
al., 2003; Given et al., 2002; Cooley et al., 200Rart of the symptom experienced by
patients with lung cancer may be the result of #imultaneous occurrence of
symptoms, also known as “clustering” of symptomalthough the term of symptom
clusters is not used in the TOUS, the conceptuaizeof multiple symptoms can
occur concurrently is similar to the concept of gyom clusters (Lenz et al., 1997).
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The Concept of Symptom Cluster

Dodd and colleagues (2001a) defined the term “sgmp
cluster,” as three or more concurrent symptoms dhatrelated to each other but are
not required sharing the same etiology. Kim ef28i05) refined the definition of a
symptom cluster by Dodd and colleagues as follawsymptom cluster as a stable
group of two or more concurrent symptoms that alated to one another and
independent of other symptom clusters. Relatiorsstamong symptoms within a
cluster should be stronger than relationships ameyigpptoms across different
clusters, and are independent of other symptomerki®r combinations. Miaskowski
et al (2004) have suggested that symptoms canlaedeto one another through a
common etiology, by sharing common variance, oplyducing different outcomes
than individual symptoms alone.

Although most researchers agree that symptomgiinster are
correlated with each other and coexistent (Bargew007; Dodd et al., 2001a; Kim et
al., 2005), there is still disagreement about sessential elements in the definition of
symptom clusters. Different researchers have differunderstandings of the
relationship between symptoms in a cluster. Sonve ldentified the relationship by
the correlation between and among symptoms (Gakibansson et al., 1999; Gift et
al., 2003). Others have measured the relationsspgd on the effect of symptoms on
outcomes (Fox et al., 2007). The TOUS asserts dhaptoms can occur either in
isolation—one at a time—or in combination with atesgmptoms. In some situations,
one symptom may precede and possibly give risentdhar (Lenz & Pugh, 2003).
Clarifying the meaning of relationships between antbng symptoms in a cluster will
be necessary to define the concept of symptomestust

Another discrepancy in the definition of symptaeiasters is
the minimum number of symptoms constituting a @usMany data-based studies
have shown that two symptoms in a cluster (Chenlamd2007; Chow et al., 2007;
Walke et al., 2007), while others have supportelbatt three symptoms in a cluster
(Benderet al., 2005; Chan et al., 2005). Therefore, tHanidien of a symptom cluster
requires refinement. In particularly, clarifyingettmeaning of relationships between
and among symptoms in a cluster is necessary toeddéfie concept of symptom

clusters.
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Recognizing and understanding the scientific dagor
symptom clusters could help in several ways. Atelusould provide the basis for
identifying or diagnosing a syndrome or conditi@bated to cancer or its treatment
and help identify subgroups of individuals withfdient of unique symptom profiles.
Furthermore, a symptom cluster also could guidesdach for a common etiology or
mechanism underlying a group of symptoms and copildvide a basis for
understanding how multiple symptoms are relatesh®another (Barsevick, 2007).

In summary, although clinicians long have notduhat t
symptoms in cancer may occur together, researchtecelto the clustering of
symptoms is still in its infancy. Many previousudies commonly determined
symptom experiences and clusters by focusing onamt dimension, usually severity
or distress. In this study, the multidimensionadtioment was used for symptom
assessment because clusters are multidimensionatume. This approach influenced
the choice of the TOUS as the conceptual frameworkthis study. A second
conceptual issue is related to the number of symgton a symptom cluster.
Symptom clusters were originally defined as threenore concurrent symptoms that
were related to one another (Daetcal., 2001a). Kim et al. (2005) suggested however
that a cluster could include two or more symptontss matter warrants investigation
within and across cancer diagnoses, cancer trememd stages of disease
(Miaskowski et al., 2007). Symptom cluster deteation is influenced by the
instrument used to assess symptoms. There is ggoawmareness that different
populations may require slightly different assessmastruments, usually a basic
symptom assessment scale, with the additional afpsyms specific to a given
population. On one hand, it would be easier to @mepesults across populations if all
researchers used the same instrument. On the oitied, this approach may
inadvertently exclude symptoms that are very imgdrin the care of individuals with
a particular type of cancer.

Symptom cluster mechanisms

Cancer patients may experience multiple concusgmiptoms,
or symptom clusters. Symptom clusters are vanouldfined as three or more
concurrent symptoms that are related to each ofbedd et al., 2001) or two or more

symptoms related to each other that occur togeflien et al., 2005). Symptom
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clusters are composed of stable groups of symptamesrelatively independent of
other clusters, and may reveal specific underlyitignensions of symptoms.

Relationships among symptoms within a cluster shéel stronger than relationships
among symptoms across different clusters. Symptione cluster may or may not

share a common etiology (Kim et al., 2005). Whetherdefinition accepted is two or
three or more symptoms, key to the concept isttlmsymptoms occur in groups and
are related to one another (Wang, Tsai, Chen,&ian, 2008).

The exact reasons of why symptoms form clusteeslitle
known. The explanation to purely physiological lmegisms and causes of symptom
are complicated and perhaps unclear (Suwisith.e2@08). Possible reasons behind
the clustering of symptoms have been suggested asigdhared etiology, symptom
interactions, and symptoms stimulation of other goms (Armstrong et al., 2004;
Cleeland et al., 2003; Lee et al., 2004; Kim et2005). This is because mechanisms
underlying the symptoms are multidimensional.

As the information on symptonuster is insufficient, this
concept has recently become prominent in symptdated concepts and research.
Kim and her team (2005), on their concept analgsissymptom clusters, identified
five critical attributes of symptom clusters whiere concurrence, relationships,
underlying dimensions, stability and common etiglodgrhe attribute of concurrence
and relationships seems similar to described bydzzowl her team (2001). Underlying
dimensions refers to clusters of symptoms. Stahiéifers to pattern of clustering and
should not change either across subjects on tin@@msnmon etiology is the
psychological or biological mechanisms that cause dombinations of symptoms.
Parker eal. (2005) proposed the Symptom Interactional Fraonk to explain the
phenomena of symptom pair and clusters. Symptoms ai symptom clusters are
defined as the concurrent occurring of two or ngymptoms. Symptom interactions
are defined as occurring when two or more symptooesist, precipitate or synergize
each other or trigger the development of other $gmp. The mechanisms underlying
symptom pairs and clusters are defined as altesatio an optimally functioning
process. This framework provides the structure dacmanisms underlying the
formation of symptom pairs and clusters with shae&dlogy, shared mechanisms,

and symptom interactions. This also raises anasisele on whether it is important to
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define symptom clusters as having more than twgpsgms in order to constitute in a
cluster or not.

Additional research is needed to determinenfigypm clusters
in oncology patients share a common etiology. Thetselies are challenging to
conduct because many of the most prevalent symptbatsoncology patients report
(i.e., pain, fatigue, depression, sleep disturbsncan occur as a result of the patients’
cancer diagnosis, their treatment regimen, or antens between the cancer, the

treatment, and the patients’ underlying comortegiiiMiaskowski et al., 2007).

Clustering of Symptom Cluster: Approaches to the idy of Symptom
Clusters Symptom cluster research is relatively new. Studewlucted so used either
a “most common symptom” approach or an “all pogsgyimptom” approach.

Most Common Symptom Approach.There are five different
strategies used within this group of studies. He first approach the investigators
choose common symptoms before empirical analysissumably on the basis of
clinical observations, and then calculate correfetiamong the symptoms. Generally
the clusters of interest are comprised of two t@dhsymptoms. This approach has
been used by many research groups (Chan et ab, Zafild et al., 2001a; Fox and
Lyon, 2007; Hoffman et al., 2007; So et al., 200@)r example, Fox and Lyon (2007)
explored the relationship between pain, fatiguej depression in patients with
ovarian cancer, and found fatigue and depressiae geuped as a cluster because
these two symptoms were correlated significantlyhvaach other. The majority of
these studies further supported symptom clustershioyving the influence of these
clusters on patient outcomes, such as QOL anditnattstatus.

A second strategy used in this approach is basedhe
identification of concurrent multiple symptoms. Eehe researcher does not need any
statistical analyses, but defines a cluster basdtie co-occurrence of selected related
symptoms (Liu et al., 2009; Reyes-Gibby et al., 0@&/ilmoth et al., 2009). Thee
studies further identified the synergistic effe€tnaultiple concurrent symptoms on
patient outcomes. Compared with patients who repgonb pain, fatigue or insomnia,
those reporting two or three symptoms had a higisér of lower functional status

(Given et al.,, 2001a). Patients with more sympt@is® experienced more severe
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symptoms than those who reported only one or ngosym (Given et al., 2001b; Liu
et al., 2009). However, as this method identifieslester only by the concurrent
characteristic of selected symptoms, it is diffidol exclude the possibility that some
unselected concurrent symptoms may be relatedegetbelected symptoms, and thus
should also be included in the cluster.

A third strategy for identifying symptom clustebsised on
most common symptoms is based mediation effectsarBand Kenny (1986) defined
a mediating variable as a variable that explainbd telationships between
independent and dependent variables; moderatirigbles, on the other hand, were
defined as variables that could change the impdctndependent variables on
dependent variables. The proponents of this thiratesyy for identifying symptom
clusters were interested in symptoms as media®essevick and team (2006)
conducted a secondary analysis of data obtaineal imandomized trial of a fatigue
intervention. They found that in the control grpdpnctional status mediated the
relationship between fatigue and depression, bsitfitding was not supported in the
experimental group. However, it is difficult to asse the causal relationships of any
mediation model, especially when there is not angfrtheoretical framework to guide
analyses (Polit and Beck, 2004).

The fourth strategy focuses on exploring irtBom effects
within symptom clusters. Dodd and team (2001a)rd@tee the effect of the symptom
cluster of pain, fatigue, and sleep insufficienoyfonctional status during three cycles
of chemotherapy in 93 patients with cancer. Théhanst did not find significant
interactions among any of the independent varialnlebe regression model. On the
other hand, Hoffman and teams (2007) examine tlaéiorships among pain, fatigue,
insomnia, and gender while controlling for age noorbidities, and stage of cancer in
patients newly diagnosed with lung cancer. A magitaining all main effects (two-
way interactions of pain and fatigue, pain and ms@, and insomnia and gender; and
the three-way interaction of pain, fatigue, andmasia, along with three covariates
(age, co morbidities, and stage of cancer) was @ da to the data. Parameter
estimates indicated that a statistically significaffiect from the model was the three-
way interaction of pain, fatigue, and insomnia.eThain reason for the inconsistency

could come from the different dependent variableghiese models; Hoffman and
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colleagues (2007) used gender as the dependenablaiwhile Dodd and colleagues
(2001) were interested in the impact of symptonstelts on functional status.

The fifth strategy focuses on identifying sutagrs of patients
with similar symptom experience based on a spesifitptom cluster. This method
clusters patients together instead of symptoms.skdaski and colleague (2006)
studied patients with cancer, and identified foubgroups of patients using cluster
analysis: high fatigue and low pain, low fatigueldmgh pain, all symptoms low, and
all symptoms high. This study further found tha stubgroup of patients who reported
low levels of all symptoms reported the best funmwi status and QOL. Although
several distinct subgroups of patients with simsiagmptom experience were identified
in these studies, the differences in most demogegaphd clinical characteristics
among these subgroups have not yet been demodst(Btedd et al.,, 2010;
Miaskowski et al., 2006; Pud et al., 2008).

A limitation of the “most common symptom” approashthat
important symptoms that are less common may beenchiss

All Possible SymptomApproach

The second way of identifying symptoms clust@rscancer
patients is called the all-possible symptom apgrogmy potential symptoms that
cancer patients experience are considered in cludantification, and symptom
clusters are only determined after statistical yses.

Analytic strategies

Different approaches have been used to study @dkiple
symptom clusters (Fox, Lyon, & Farace, 2007; Miaggki et al., 2007; Xiao, 2010).
Different methods may yield different sets of céust and results may vary depending
on the statistical analysis technique used. Apgresacised to date include correlations
(Chen & Lin, 2007; Chow, Fan, Hadi, & Filipczak,®0, factor analysis or principal
component analysis (Chen & Lin; Chen & Tseng, 200@ng et al., 2008; Suwisith et
al., 2008; Chaiviboontham et al., 2011; Phligbualgt2012), cluster analysis (Bender,
Ergyn, Rosenzweig, Cohen, & Sereika, 2005; WaldRy&icki, 2006) , and structural
equation modeling (SEM) (Hayduk, Olson, Quan, Cé&eCui, 2010; Olson et al.,
2008). The analytical methods most commonly usedcéuster analysis and factor

analysis. Both cluster analysis and factor analgse exploratory techniques that are
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intended to reveal the underlying structure of dafthough factor analysis tends to
be used with group variables and cluster analysisls to be used with groups of
individual variables, the two methods can be usedrchangeable. The choice of
method, however, depends upon the study objectwederlying assumptions and
method of symptom assessment.

1) Factor analysis and Cluster analysis

A number of analytic approaches have been usetkamine
symptom clusters; however, “best” practice with aieyto analysis has not been
established. The most common approach to groupmgpt®ms is factor analysis,
which examines the relationships among a numbevaofables (e.g., symptoms
severities) based on the matrix of correlation ficiehts between the variables
(Thompson, 2004). Factor analysis is used to prediset of latent factors that are
responsible for covariance among a group of sympt@ymptoms due to this latent
factor would covary more strongly with each otheaurt they would with symptoms
that are affected by a different latent factor.sTéovariance can be examined using a
general factor model or principle components amsly& benefit of the principle
component analysis is that it can yield principanponent scores, which reduces
several items to a single weighted score for usather parametric analyses such as
test of group differences. However, the limitatminfactor analysis in investigating
symptom cluster is that each symptom can only madne factor. In addition, factor
analysis does not provide the kind of informaticequired to establish causal
relationships.

Cluster analysis is another procedure that camskd to define
a symptom cluster. It is used to “discover” ungiex groups of individuals who are
similar in their symptom experience or symptom peofWoods, Mitchell, & Lentz,
1999). There is an inherent appeal for the useludter analysis in the study of
symptom clusters. Whereas factor analysis groupg&yms into similar groupings
(factors), cluster analysis groups individuals imtually exclusive subsets of
individuals with similar profiles of symptoms (Bld#geld & Aldenderfer, 1978).
Cluster analysis could be useful clinically to itBnsubgroups of individuals who
have a distinctive profile of symptoms allowing nitians to target specific

interventions to each subgroufrouping individuals based on their symptom
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experience has occurred in a few studies of ongagbagients (Dodd, Cho, Cooper, &
Miaskowski, 2010; Gwede, Small, Munster, AndrykoiygkJacobsen, 2008; Maliski,
Kwan, Elashoff, & Litwin, 2008; Miaskowski et aD06; Pud et al., 2008).

Factor analysis and cluster analysis can be tasdidcover the
underlying structure of symptoms or the underlygngupings of patients with similar
symptom profiles. Factor analysis is well known ft& use in the construction of
psychometrically sound scales. A scale is typicanstructed around the latent
factors discovered in the analyses. For instangeptoms could factor into two scales
comprised of somatic and psychological factors. sehecales could be used in
parametric analyses to examine correlates (antatedeconsequences).

Both factor analysis and cluster analysis methads
exploratory and descriptive, examining the undedyistructure of a group of
symptoms (factor analysis) or the clustering ofivitiials with similar symptom
patterns (cluster analysis). Factor analysis iethasn the covariance (correlation)
between symptoms. Alternatively, cluster analysiay classify symptoms with
similar response patterns, but there is no thesaetconceptual) basis to interpret the
cluster, as can be suggested by factor analysist&®| formation simply depends on
mathematical rules as the method of classificatimepntrast to factor analysis, which
has developed from a substantial statistical bAsg@e(iderfer & Blashfield, 1984).
When multiple symptoms occur concurrently, a coraton of mechanisms may be
responsible for the resultant symptom
experience.

2) Path models and Structural equation model8tg\)

It is possible that one symptomuldoinfluence another
symptom through its relationship to a third symptonfactor. Path models allow for
the examination of both direct and indirect relasloips among variables such as a
group of symptoms. Path analysis models and staicaguation modeling could be
used to examine direct and indirect effects ofaldds (Cohen, 2003). Investigating
causal connections among symptoms offers anothesilplity to examine symptom
clusters.

Structural equation modeling (SEM) was used totifle the

causal connection among symptoms in palliativeepédi who had various types of
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cancer (Olson et al., 2008). This method enablesarehers to identify subsets of
variables that are argued to collectively represemgher order construct that is not or
cannot be measured directly, for example, a compgmptom cluster. Such
constructs are called latent variables and, if wagresented by a subset of measured
variables, can be evaluated by means of equatibh& approach permits the
examination of the relation of the latent variatdether variables (either independent
or outcome variables) of interest. In additioret@luating higher order constructs, a
significant advantage of structural equation madgliis the ability to assess
simultaneously the relationships between multieables, mediators, and outcome
variables (Kim & Abraham, 2008).

Olson et al (2008) conducted a longitudinal sttmtypatients
receiving palliative care. Structural equation mode(SEM) was used to identify the
causal connection among symptoms. As required bi,S&n initial model of
exogenous variables, pain, anxiety, nausea, shlesrtokbreath and drowsiness, and
endogenous variables, appetite, tiredness (fatigiepression and well-being, was
built before data analyses. The model fit was aed#@. Several causal relationships
were reported: drowsiness displayed consistenttsfien appetite, tiredness and well-
being; anxiety’s effect on well-being changed otiete. The structural equation
modeling provides a way to test hypotheses abousatarelationships; Olson and
colleagues have published two papers demonstrétiagooint (Hayduk et al., 2010;
Olson et al., 2008). Although this model explaiqedt of causal connections, some
limitations might blur the relationship. For instan the initial model was not based on
published studies, but on researchers’ clinicakexpce.

3) Qualitative approaches

The third approach for studying symptom clustess i
qualitative. There is one qualitative study of gyom cluster in lung cancer. Semi-
structured interviews were conducted with patiems their primary caregivers at four
time points: At the beginning of treatment and tiseibsequently at three, six, and
twelve months. Interpretative Phenomenological gsial was employed in the data
analysis. Findings indicate that a cluster of reatéing respiratory symptoms play a
central role in patients’ symptom experiences witthie lung cancer population. The

interviews also suggest that symptoms such as cadngth are under-represented in
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research within this population may play an imparteole in patients’ symptom
experiences (Molassiotis, Lowe, Blackhall, & Lomg&2010).

4) Hybrid approaches

The fourth approach uses a combination of instnisme@nd
statistical methods. Henoch and team (2009) expldhe existence of symptom
clusters among a homogenous group of patients imaperable lung cancer close to
diagnosis using different assessment and vari@aiststal methods in a large cohort
of lung cancer patients. The samples includedepttinewly diagnosed with lung
cancer. Data were gathered using various quesii@snancluding the European
Organisation for Research and Treatment of Cai®R([TC) QLQ-C30, the EORTC
LC13, and the Symptom Distress Scale. Items initseuments were adapted to
increase their correspondence. Symptom clusterse waralyzed with Pearson
correlations, cluster analysis, factor analysihe authors consistently identified three
clusters across instruments and analyses: firgtaia cluster consisting of pain,
nausea, bowel issues, appetite loss, and fatigwens, a mood cluster consisting of
mood, outlook, concentration, and insomnia; andltta respiratory cluster consisting
of breathing and cough.

Interestingly, fatigue and appetite loss wereselp related to
more than one cluster in several analyses. A settopdrtant point is that the authors
found consistent symptom clusters for a large dobbpatients with lung cancer at a
comparable point in their cancer trajectory, acrdgferent measurement tools and
statistical methods. The finding is contradictooy the finding of Chen and team
(2011), who reviewed literature reporting empirigaletermined symptom clusters in
lung cancer patients. They excluded studies exaitiie presence of predetermined
clusters, and reported on five studies publishetdvden 1997 and 2009 (Gift et al.,
2004; Henoch, Ploner, & Tishelman, 2009; Sarna &dBt, 1997; Wang et al., 2008;
Wang et al.,, 2006). They showed that the authorshe$e five studies reported
significantly diverse findings with regards to comsfiion of symptom cluster in lung
cancer patients. The number of symptoms in a aluateged from 2 to 11. The only
cluster that was consistently identified in twodséis was composed of nausea and
vomiting symptoms. Respiratory clusters identifiéd two studies were also

comparable, containing both dyspnea and cough, guothier symptoms. Methodological
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disparities, including differences in sample popalacharacteristics, assessment tools
and analytical methods, were evident in the fiveli&s reviewed. The authors noted
that when data were analyzed using the same &tatistethod, different symptom
assessment tool yielded significantly contrastiymm@om clusters, but when different
analyses employing varied analytical methods weseduo analyze data collected
using the same instrument, similar symptom clusienge obtained. This finding may
suggest that the statistical methods used playsset role in the determination of
results that do the tools used for data collecti@imen et al., 2011).

Clustering of Symptom Clusters in Lung Cancer

Symptom clusters in lung cancer using the “Most Comon
Symptom Approach.”

There are 2 studies that used tested proposeterdussing
correlational analysis (strategy 1). First, Chaml @olleagues (2005) assessed the
existence of a symptom cluster involving breathless, fatigue and anxiety in
patients with advanced lung cancer undergoinggialé radiation. The researchers
measured the intensity of anxiety, breathlessneddaigue at 3 points in time: 1 day
prior to palliative radiotherapy (RT) (baseline,)T@nd at week 3 (T1) and week 6
(T2) after the commencement of the RT. They fotlnad the correlations between the
3 symptoms were moderately strong at T1 and T2,thatithe proposed symptom
cluster had high internal consistency all threeetipoints. These data support the
notion that the symptoms—nbreathlessness, fatigud ,aaxiety—may be viewed as a
symptom cluster. Second, Fox and Lyon (2006) erpldahe relationship between
pain, fatigue, and depression in 51 patients witiglcancer, and found fatigue and
depression were correlated significantly with eattter. Both of these studies showed
a significant relationship between their respectymptom clusters and quality of life.

A second group of authors studied interaction ot$fevithin
symptom clusters (strategy 4). The interaction a¢fjgostulates that “the differing
effect of one independent variable on the dependanble depends on the particular
level of another independent variable” (Cozby, )9%offman and team (2007)
examined the relationships among pain, fatigueonmsa, and gender while

controlling for age, co morbidities, and stage aficer in 80 patients newly diagnosed
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with lung cancer within 56 days of receiving chehasapy. Multinomial log-linear
modeling was performed to explain the relationsldpsng pain, fatigue, insomnia,
and gender. A model containing all main effectswatb two-way interactions among
pain and fatigue, pain and insomnia, and insommd gender, and a three-way
interaction among pain, fatigue, and insomnia, @laith three covariates. Parameter
estimates indicated that the three-way interacéimong pain, fatigue, and insomnia
was statistically significant (Hoffman et al., 2007

Symptom clusters in lung cancer using the “All Poskle
Symptom Approach”

Sarna and Brecht (1997) were the first authorstudy cluster
symptoms in lung cancer patients. The primary emdpad their study was to explore
the structure of symptom distress in women withasmded lung cancer receiving
palliative treatment. To identify symptom combioat, the authors used principal
component analysis with varimax rotation. Theirulssshowed symptoms clustered
in 4 groups. These clusters were emotional and iphlysuffering, gastrointestinal
distress, respiratory distress, and malaise.

Gift and colleagues have conducted several Sudié
symptom clusters using the “All Possible Symptomagproach. Gift and team (2003)
identify a cluster of symptoms at 3 and 6 monthsradiagnosis in newly diagnosed
with lung cancer patients by used an exploratocyofaanalysis. They found that the
symptoms of fatigue, nausea, weakness, appetite Vasight loss, altered taste, and
vomiting formed a cluster. In a later study, Gifidacolleagues (2004) surveyed
another sample of newly diagnosed patients witly lkcencer. Using factor analysis to
find and extract clusters, they again found onestelu comprised of the same
symptoms as their earlier study: nausea, fatig@akwess, appetite loss, weight loss,
altered taste, and vomiting. Patients receivingnustberapy experienced more
symptoms in that cluster. In addition, the restdtend that the number and severity of
symptoms in a cluster was significantly relateghysical function. Wang and team
(2008) explore the symptom clusters and relatiggeshd symptom interference with
daily life in Taiwan lung cancer patients. The foe most-severe symptoms were
fatigue, sleep disturbance, lack of appetite, slesd of breath, and general distress.
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Factor analysis generated a two-factor solutionnége and gastrointestinal
symptoms) for symptom severity items.

There was the study of symptom clusters haen ltonducted
with Thai individuals with advanced lung cancer Pydthong and colleague (2011).
Participants were Thai patients with advanced legagcer. The result found that lung
cancer patients experienced multiple symptoms,a@est 14.65 symptoms. Coughing
was reported the most common symptom. Seven symplosters were identified.
The factors were labeled as: body image symptonsteiu neuropsychological
symptom cluster, sleep alteration symptom clustiggestive impairment symptom
cluster, dermatologic and dizziness symptom cludtemwel-emotional dysfunction
symptom cluster, and pain related discomfort symgteluster. The other study was
published by Chaiviboonthom et al (2011). Subjestse 240 Thai patients with
various advanced cancer. The results found thatdfgmptom clusters were identified:
pain, sickness-behavior and psychological; anorea@hexia; gastro-intestinal and
elimination; and, “cutaneous and other.”

Within the “All Possible Symptoms” approach,stpossible to
investigate changes over time. Wang and team (20@&jucted a longitudinal study
of advanced lung cancer patients undergoing chaarettion therapy (CXRT). Four
symptom cluster patterns appeared during CXRTdgteacrease which included pain
and sore throat; early increase which included eaasd vomiting; early/late increase
which included fatigue, lack of appetite, drowsmedeep disturbance, dry mouth, and
distress; and minimal change which included sadndiffsculty remembering, and
others. Although other longitudinal studies haverbeonducted to identify symptom
cluster changes (Chow et al., 2007; Gleason e2@Q7; Jarden et al., 2009; Kim et
al., 2009a, 2008; Molassiotis et al., 2010), thelgtoy Wang and colleagues (2006) is
the only study comparing symptom cluster basedhensymptom severity changes
over time. The underlying mechanism and clinicaamegs of the results from this

method are still unclear.
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Performance outcome: Functional status

The outcome concept in the TOUS is performancerefiresents the
consequences of the symptom experience. Performanmenceptualized to include
functional and cognitive activities. The conceptpeffformance has several possible
dimensions: physical activity and impairment; fuocal role performance, including
activities of daily living; cognition, including eoprehension, learning, concentration,
and problem solving; and social interaction (Lenzak, 1997) Quite simply, the
theory asserts that the experience of symptomsiaae an impact on the individual's
ability to function, with function including motoskills, social behaviors, and
cognition. The specification of performance askég outcome of the model reflects a
pragmatic orientation as well as a desire for n&dat straightforward measurability.

Several research groups have examined the impagtrgptom clusters on
various outcomes including quality of life, mortgli and functional status. For
example, Fox and Lyon (2006) explored the prevaesmud intensity of depression,
fatigue, and pain in survivors of lung cancer, amdmined the relationship of
symptoms in a cluster to quality of life (QOL) afnig cancer patients. The results
found that the cluster had a negative relationstigh QOL. Mortality is another
common health outcome. For example, in a longildgtudy to identify symptom
clusters in patients with lung cancer, Gift andnte(2003) found that symptom
clusters were stable over the course of lung caandrthat the severities were an
independent of these cluster symptoms predictdeath.

The Oncology Nursing Society work on evidence-basatcomes has
identified the return of physical function as arportant outcome for cancer (Given,
Given, Sikorskii, & Hadar, 2007). Several researshkave reported that cancer
patients experience severe symptom distress cdnysedcombination of symptoms,
which has a strong negative impact on patient glydunctioning (Cooley, 2000;
Gift, Stommel, Jablonski, & Given, 2003; Tishelngtral., 2005). In addition, several
studies have focused on patients with lung canosend these patients have severe
symptoms that had a strong negative impact onmiagpieysical functioning (Cooley,
2000; Gift, Stommel, Jablonski, & Given, 2003; Tgbhan et al., 2005). In this study,

functional status was selected as a performanc®mét.
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Concepts of Functional Status

The Oncology Nursing Society work on evidence-basatcomes has
identified the return of functional status as apamant outcome for cancer (Oncology
Nursing Society, 2006). Functional status is aifitgant component of quality of life
and plays an important role in assessing the gatighen they are first diagnosed with
lung cancer, monitoring responses of the patientsddical treatments, and predicting
prognosis, survival rates, and progression of tlsease (Kurtz, Kurtz, Stommel,
Given, & Given, 2000).

The concept of functional status has been definedarious ways both
within the discipline of nursing and by other hiaatare disciplines. Functional status
refers to individuals’ actual performance of a¢tes and tasks associated with their
current life roles (Richmond, 2004). Wang (20@#fined functional status as
activities performed by people in the normal cowséheir lives to meet basic needs,
fulfill usual roles, and maintain their health amekll-being. The levels of
performance correspond to normal expectations dividuals according to their
nature, structure, and conditions.

Tulman and Fawcett (1991) defined functionalustats a multidimensional
concept that encompasses continuation of usualehold and family, social and
community, personal care, and occupational aa@witollowing diagnosis of cancer.
Tulman and Fawcett (1991) was designed The InvgrdbFunctional Status-Cancer
(IFS-CA) which is a self-report instrument that wadisectly derived from the role
function mode of the Roy Adaptation Model of Nugsinin keeping with the Roy
Adaptation Model role function mode, functional teg is defined as a
multidimensional concept that encompasses perfacemahand feelings about various
activities associated with primary, secondary, trtlary roles. The Roy Adaptation
Model takes 3 categories of roles primary, secondand tertiary into account.
Performance of primary role behaviors is represkite the personal care activities
dimension of functional status, such as bathingssing, eating, exercising, relaxing,
resting, and sleeping. Performance of seconddeylrehaviors is represented by the
dimensions of household and family, activities aadupational activities, such as
cleaning, cooking, doing dishes, shopping, carorgspouse and children, amount of

job responsibilities, and hours worked. Perforoganf tertiary role behaviors are
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represented by the dimension of social and commaaitivities such as participation
in community and religious organizations, socialigwith friends and relatives, and
time spent on hobbies.

There is a plethora of articles in the literattegarding functional status in
various populations; however, it has only beenya®al conceptually in one nursing
publication by Leidy in 1994. Functional statusais individual's ability to perform
normal daily activities required to meet basic rseddlfill usual roles, and maintain
health and well-being. From the analytical framekwof functional status of Leidy
(1994), the constructs of functional status ardites and activities necessary to
human life. Activities people choose to perform dased on their personal
preferences and their capacities.

Leidy (1994) suggests that there are four dimerssiof functional status
that should be distinguished in assessing outcofuastional capacity, performance,
reserve, and capacity utilization. Functional c#igas an individual's maximum
potential to perform activities. These activitieople do in the normal course of their
lives to meet basic needs, fulfill usual roles, amgintain their health and well-being
level. Functional performance refers to the dagdg-corporeal activities people do in
the normal course of their lives. These activiies the outcome of individual choice,
subject to limits imposed by capacity. Functionegarve is the difference between
capacity and performance and refers to latent omdot abilities that can be called
upon in times of perceived need. Finally, functiacepacity utilization is the extent to
which capacity is called upon in the selected l@fgberformance. This dimension of
functional status accounts for the common obsemdtiat two patients with the same
apparent capacity can display different levels effgrmance. Both functional reserve
and functional capacity utilization add clarityttee understanding of functional status.
The terms ‘functional ability’ and ‘functional capty’ are often used interchangeably
with functional status (Leidy, 1994).

Based on the critical attributes identified, itciear that functional status
can be best differentiated from functional abilidy functional capacity as the
“actually performed versus ability to perform.”lthough Leidy (1994) suggested that
functional status should include both performannd aapacity, in most instances

functional status was used to indicate performamdg (Wang, 2004). Functional
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status can be influenced by biological or physiaalgimpairment, symptoms, mood,
and other factors. It is also likely to be influedcby health perceptions. In the
proposed study my operational definition of funotb status is focused on actual

performance.

The Measurement of Functional Status

Functional status assessment originated in retalwh practice for the
purpose of determining capacity in relation to extpd performance. Assessment
scales developed to operationalize functional statere used primarily to assess
activity performance of daily living to determinasability and facilitate clinical
management.

Functional status measurement defined as “anyesyaic attempt to
measure the level at which a person is functionm@ variety of areas, such as
physical health, quality of self-maintenance, dyadf role activity, intellectual status,
social activity, attitude toward the world and todeself, and emotional status”
(Moinpour, McCorkle, & Saunders, 1992). Funcéibsetatus assessment is carried
out through professional observation, testing, angglf-report by the patient or a
proxy. Hundreds of specialized instruments haenldeveloped to assist practice in
such areas as geriatrics, psychiatry, and nurgiagtipe. Functional status measures
can be further grouped into those that are gerart those that are designed for
specific conditions. Generic measures are desigoedissess functional status
regardless of an individual’'s impairment or disdjilCondition specific measures are
designed to be sensitive to the specific impairnoerdisability of interest (Cohen &
Marino, 2000). Some functional status instrumenésgeneric, such as;

1) The SF-36 Health Survey includes one multhitecale
measuring each of the eight health concepts arnlddes a single-item measure of
health transition or change. The SF-36 can alsodib&led into two aggregate
summary measures the Physical Component Summang)(R@d the Mental
Component Summary (MCS) (Ware Jr & Hays, 1988). Bfe36 Health Survey
items and scales were constructed using the Likethod of summated ratings.
Answers to each question are scored (some itents toebe recoded). These scores

are then summed to produce raw scale scores fortegadth concept which are then
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transformed to a 0 — 100 scale. Scoring algoritbarsthen be applied to produce the
PCS and MCS scores (These two summary scores havaajor advantage of being
norm based. They also have reduced floor and geglifects.) (Ware Jr & Sherbourne,
1992).

2) The Katz Index of Independence in Activitiek @aily
Living, commonly referred to as the Katz ADL, ietmstrument to assess functional
status as a measurement of the client’s abilitypeédorm activities of daily living
independently. The Index ranks adequacy of perfooman the six functions of
bathing, dressing, toileting, transferring, contioe, and feeding. Clients are scored
yes/no for independence in each of the six funstioh score of 6 indicates full
function, 4 indicate moderate impairment, and 2ess indicates severe functional
impairment. It does not assess more advanced tadivof daily living. Katz
developed another scale for instrumental activingésdaily living such as heavy
housework, shopping, managing finances and telepgorilthough the Katz ADL
Index is sensitive to changes in declining heal#tius, it is limited in its ability to
measure small increments of change seen in thditiehikon of older adults (Katz,
Downs, Cash, & Grotz, 1970).

3) The Barthel Index consists of 10 items thaasure a
person's daily function specifically the activitie$ daily living and mobility. The
assessment can be used to determine a baselihefiéwectioning and can be used to
monitor improvement in activities of daily livingver time. The items are weighted
according to a scheme developed by the authorsofesf 0, 5, 10 or 15 is assigned
to each level; overall scores range from O to I0@ scores are intended to reflect the
amount of time and assistance a patient requifidse person receives a score based
on whether they have received help while doingtési&. The scores for each of the
items are summed to create a total score. The hitle score mean the more
"independent” the person. Independence meanshfaierson needs no assistance at
any part of the task. If a person does about Hépendently then the "middle"
score would apply. The advantage of the instrurigeité simplicity (Shah, Vanclay, &
Cooper, 1989; Van der Putten, Hobart, Freeman, &pison, 1999).

4) Functional Independence Measure (FIM). Thigl § an

18-item, 7-level scale developed to uniformly asse=verity of patient disability and
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medical rehabilitation functional outcome. The F#Massessment of degree of
disability depends on the patient's score in 1&g@aties, focusing on motor and
cognitive function. Each category or item is ratmu a 7-point scale (1 = <25%
independence; total assistance required, 7 = 10@#pendence) (Chumney et al.,
2010).

5) The Lawton Instrumental Activities of Dailyuing (IADL)
is an appropriate instrument to assess indeperidemg skills (Lawton & Brody,
1969). These skills are considered more compler tha basic activities of daily
living as measured by the Katz Index of ADLs. Thetiument is most useful for
identifying how a person is functioning at the pms time, and to identify
improvement or deterioration over time. There aghtedomains of function measured
with the Lawton IADL scale. Women are scored on &llareas of function;
historically, for men, the areas of food preparmtibousekeeping, laundering are
excluded. Clients are scored according to theihésg level of functioning in that
category. A summary score ranges from O (low fuumctidependent) to 8 (high
function, independent) for women, and O througlobmien (Lawton & Brody, 1970;
Self-maintenance, 1969). The Lawton IADL is an e#&syadminister assessment
instrument that provides self-reported informatatout functional skills necessary to
live in the community. Administration time is 10-Ifinutes. Specific deficits
identified can assist nurses and other disciplingganning for safe discharge.

6) Functional status questionnaire (FSQ) is 4 i&m
guestionnaire that covers the following domainsitesl to activities of daily living:
basic and intermediate activities; mental healthrkaperformance; social activity; and
quality of interaction, as well as some non-categar items. The Functional Status
Questionnaire can be used as a self-administerettidmal assessment for a patient
seen in primary are. It provides information on gaient's physical, psychological,
social and role functions. It can be used bothcteen initially for problems and to
monitor the patient over time (Jette, 1980).

7) Sickness Impact Profile (SIP) is a behavigrathsed self-
report measure used to evaluate the impact of sksea both physical and emotional
functioning. Patients are asked to respond to tdw®s as they are on that day. It

contains 136 items that are divided into 12 categoidn addition to category scores
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and the overall score, the instrument can be usedalculate a physical and a
psychosocial dimension score. It is intended f@ insmeasuring the outcomes of care
in health surveys, in program planning, in poli@rmation and it is also used in
monitoring patient progress. It is known as a validl reliable measure of functional
status (Jette, 1980).

The specific functional assessments are diseassfisp such as

1) Edmonton Functional Assessment Tool (EFAT) i®al to evaluate
functional performance of patients with advancedcea over time and to document
the degrees of functional performance of patiehtsughout the terminal phase. It
assesses the status of 10 functions, mainly; conwuaion, pain, mental status,
dyspnea, sitting or standing balance, mobility, kvalr wheelchair locomotion,
activities of daily living, fatigue and motivatiomhese are assessed by the Physical
and Occupational Therapists and are quick, simpte don't require much training.
Each item in the EFAT is evaluated by a 4 pointngatscale from 0 to 3 (0 =
functional independent performance; 3 = total lolsinctional performance). A total
possible score on the EFAT is 30. In addition ®EFAT a global performance status
rating (PS) asks for an overall judgment of funaéilbperformance taking into account
the 10 functions assessed by the EFAT (Kaasa, Lso@iilis, Bruera, & Hanson,
1997).

2) Karnofsky Performance Scale (KPS) is commordgdufor assessing
terminally ill patients, often used to determing@ipriateness of hospice referral. The
Karnofsky index was introduced in the 1940s, at theginning of cancer
chemotherapy (Karnofsky, 1949). It is rated on alesof O-100, in steps of 10. It
describes the patient’s ability to perform normatiaty and do active work, and
whether there is any need for assistance. At 103 alell; at O the patient is dead.
KPS has proved useful and has survived in bothtipea@nd scientific oncology.

3) ECOG Performance Status. A tool for doctois @searchers to assess
how a patient's disease is progressing, how theasdisaffects the daily living abilities
of the patient, and how to determine appropriaattnent and prognosis runs from 0
to 5, with 0 denoting perfect health and 5 dealts. advantage over the Karnofsky
scale lies in its simplicity (Oken et al., 1982).
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4) The Inventory of Functional Status-Cancer (IE&) was developed to
measure functional status in women with cancer. gestionnaire includes four
subscales measuring the extent to which the woroatinties her usual household and
family, social and community, personal care, anclpational activities. The IFS-CA
is a 39-item questionnaire. It consists of foursmatbes of household and family, social
and community, personal care, and occupationaltiums, with a 4-point rating scale
ranging from 1 (not at all) to 4 (fully) for housad, family, social, and community
activities; and 1 (never) to 4 (all of the time) fpersonal care and occupational
activities (Portenoy, Thaler, Kornblith, McCarthgpore, Friedlander-Klar, Kiyasu et
al., 1994).

Several issues surround the selection of an im&na to measure function.
Issues to consider include the primary purposeedsurement, the match between the
theoretical dimension of function (functional atyiifunctional status), the focus of
the instrument, the unique requirements of the [adimm of interest, and
methodologic concerns (Richmond, 2004). For thigls the specific measurement
is suitable for measuring functional status of lungncer patients receiving
chemotherapy which need the instruments that cetdenportant changes that occur
over time in the disease. The Inventory of FumaloStatus-Cancer (IFS-CA) is
selected for measuring functional status of lungcea patients in this study. This
instrument was designed to approach to measurepfefunctional status to the
situation of serious illness. The IFS-CA was dedifrom role function mode of
Roy’s Adaptation Model of Nursing. The IFS-CA dbta baseline of the patient’s
usual activities and compares current level of fiaming in all areas to that baseline
(Tulman et al., 1991). Furthermore, the instrumiess been guided by an explicit
conceptual model of nursing and, therefore, redlectistinctive nursing perspective

of functional status.

Influences of Symptom Experiences on Functional Stias

Symptom clusters were found having synergisticat$f@n the functional
status in oncology patients in gendi@hen & Tseng, 2006; Dodd et al., 2001). There
is preponderance of data that has demonstratedtiveegassociations between

functional status and the number or severity ofggm clusters (Ferreira et al., 2008;



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 53

Fox, Lyon, & Farace, 2007; Suwisith et al., 200B)iaskowski et al (2006) found that
patients who reported low levels of all four sympto (pain, sleep disturbance,
fatigue, and depression) reported the best furatistatus. This result was confirmed
by Pud et al (2008) cross-sectional investigatiod Bodd et al (2010) longitudinal
research. A study further found that symptom chssexplained 17.4-19.8% of the
variance in functional status (Suwisith et al., 200

There were studies on the influences of the sympéxperiences on
functional status in lung cancer patient.

Sarna (1994)onducted study that was to describe physical fonat
status in women with lung cancer. The typical scibjgad non-small cell limited
disease, and was not currently receiving treatmem. most prevalent disruptions in
physical function were reduced energy, difficultyitw household chores, and
interference with work. A third of the sample haigus limitations in three or more
activities. Approximately 26% of the sample had esevlimitations in moderate
activities. Physical function was different by imee category, with those with the
lowest income having the poorest function.

Gift and team (2003) identify a cluster of symptoais3 and 6 months
after diagnosis in lung cancer patients. The redalind that the number of symptoms
reported in the cluster of fatigue, dyspnea, wes&nhevomiting, and pain was
significantly related to physical function and rdimnitations in a group of patients
with lung cancer. However, this study has limitatiothat the effect of age on
functional limitations was not controlled for inighstudy. Increasing age typically is
associated with greater numbers of comorbidities declining functional status. To
what extent functional limitations resulted as aurel consequence of aging as
opposed to the symptom experience is unclear.

Gift, Jablonski, Stommel, & Given (2004) conductedearch that aims
were identify the number, type, and combinatiosyshptoms experienced by patients
with lung cancer and describe the relationships rgneymptoms reported,
demographic variables, disease characteristics, pamdeived level of functioning.
The result found that the number of symptoms regbih the cluster of fatigue,
dyspnea, weakness, vomiting, and pain was significaelated to physical function

and role limitations in a group of patients witimducancer.
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Siefert (2010) examined the relationship of fatigue and pain with
functional status and the pattern of the two symmstooccurrence over time in
individuals with cancer who were receiving chemadipg. The results found that
most frequently reported symptom; pain was raraty aimost exclusively reported by
patients with lung cancer or lymphoma during thearly treatments. Fatigue and
functional status impairment were highly associatéth each other and had similar
relationships with the other variables. A significalifference existed in functional
status when treatment number was controlled. Thel lef functional status differed
significantly over timeThe low number of comorbidities an also helpsxplan the
overall low level of functional status impairment.

There were very few studies on the effect of thgnom cluster on
functional status in lung cancer patient (Gift,Idabki, Stommel, & Given, 2004; Siefert,
2010). The results found that patients with lungcea suffered from multiple symptoms
that significantly related to functional statuslowever, some studies used a patient group
with a range of different cancers (Dodd, MiaskowgkiPaul, 2001; Siefert, 2010). This
can be problematic because cancer encompassesraedarray of illnesses, each with
particular difficulties patients face. In additjionost studies were conducted in western
countries and thus do not provide information abwehéther difference attributable to

culture could affect perceptions, evaluation, asponse to symptoms.

Gaps in Knowledge

Gaps in Understanding about Symptom Cluster

There are several issues that need to be addresseder to understand
the impact of symptom clusters on functional stafieese critical considerations are
grouped as: conceptual issues and methodologrodllgms (Barsevick, Whitmer,
Nail, Beck, & Dudley, 2006; Fox, Lyon, & Farace,(@0) Miaskowski et al., 2007;
Xiao, 2010), there is still disagreement about sessential elements in the definition
of symptom clusters. For instance, different redeans have different understandings
of the relationship between symptoms in a clusome have identified the

relationship by the correlation between and amoymgpsoms (Gift et al., 2003).
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Others have measured the relationship based oeffiet of symptoms on outcomes
(Fox et al., 2007). In order to clarify the meanof relationships between and among
symptoms in a cluster, it will be necessary tortethe concept of symptom clusters.

Another discrepancy in the definition of symptolusters is the minimum
number of symptoms constituting a clustdany data-based studies have since shown
that two symptoms clustered have negative influerae patient’s quality of life or
functional status (Chen and Lin, 2007; Chow et2007; Walke et al., 2007), while
others have said that a cluster must include &t ldmee symptoms (Bender, Erg n,
Rosenzweig, Cohen, & Sereika, 2005; Dodd et aD1p0Additionally, it is also not
well understood whether all symptoms in a clustesutd be presented at the same
time (Kim et al., 2008; Molassiotis et al., 201These discrepancies reflect different
understandings of the concept of symptom clust€esiations in study designs,
cluster identification methods, and characteristafs study samples could also
contribute to these discrepancies. Determiningctimcal and theoretical significance
of symptom clusters might clarify these issues.

The second knowledge gap is related to methodmbgssues. Many
previous studies commonly determined symptom e&peds and cluster using only
one dimension, usually focused on severity or esstr However, symptom
experiences are multidimensional. So, determinatd symptom clusters using
different dimensions is needed. The number andstgbesymptom clusters need to be
compared. The benefit could lead to better undedstg on the different dimensions

of symptom clusters between symptom severity amapsym distresgMliaskowski et

al., 2007).

The third knowledge gap is grouping individualsdx on their symptom
experience has occurred in a few studies of ongopagients (Dodd, Cho, Cooper, &
Miaskowski, 2010; Ferreira et al., 2008; Gwede, BEmMunster, Andrykowski, &
Jacobsen, 2008; Pud et al.,, 2008). To date, ntisped study identifying distinct
subgroups of lung cancer patients who differed gmpgom experience during
chemotherapy treatment. The finding can guide tmeat/management of disease- or
treatment related symptoms through interventioihsréal to individuals in each group
(Gwede et al., 2008). The result will allow clirdos to target specific symptom

management interventions to each subgroup.
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The Gaps of Existing Knowledge about Symptom Clustein Lung
Cancer Patients

Symptom cluster research is in its early staged,naany questions remain
unanswered in this field. The literature searckhim present review found 15 articles
about symptom cluster in patients with lung canoetween 1997 and 2014 (Akin,
Can, Aydiner, Ozdilli, & Durna, 2010; Brown, Coole¢€hernecky, & Sarna, 2011;
Chan, Richardson, & Richardson, 2005; Chen e28ll1; Fox & Lyon, 2006; Gift et
al., 2004; Gift, Stommel, Jablonski, & Given, 20@¢¥noch, Ploner, & Tishelman,
2009; Hoffman et al.,, 2007; Kuo & Ma, 2002; Molads, Lowe, Blackhall, &
Lorigan, 2010; Sarna & Brecht, 1997; Wang, TsaieigH.in, & Lin, 2008; Wang et
al., 2006; Pudtong, 2011). The number of symptame cluster ranged from 2 to 11.
The only cluster that was consistently identified two studies was composed of
nausea and vomiting symptoms. Respiratory clustistified in two studies were
also comparable, containing both dyspnea and coamigiong other symptoms. The
majority of current symptom cluster research asgedi with lung cancer is cross-
sectional in nature.

The literature review reveals gaps existing knolgke about symptom
clusters in lung cancer patients which can be cmted that the evidence of symptom
clusters and their influences on individual outcenre lung cancer patients are not
well documented and the studies have been recentiertaken. Symptoms are
multidimensional. All of previous lung cancer steslidetermined symptom cluster
using only severity or distress dimension. No stadypare the similarity of symptom
cluster classify by severity and distress dimensiolm addition, no information has
been found on symptom cluster of multidimensionatl dheir influences on the
functional status in Thai patient with advancedgla@ancer. A clear understanding is
needed of what effects the combinations of sympthewe on the patients’ level of
functioning. In addition, no published study id&atl distinct subgroups of advanced
lung cancer patients who differ on symptom expegen

Therefore, studying symptom clusters and theieafion the functional
status in advanced lung cancer patients receiiegnotherapy, as well as identifying
distinct subgroups of advanced lung cancer patiewt® differ on symptom

experience and functional status will fill thesgog@f knowledge. To fill the gaps of
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knowledge in this area as previously mentioneds study aims to; 1) describe
symptom experiences in all dimensions, 2) explbesaxistence of symptom clusters
in severity and distress dimensions, 3) comparesthelarity of symptom cluster
classify by severity and distress 4) determinenflaences of symptom cluster on the
functional status, 5) determine whether subgroupdung cancer patients with
different symptom experiences differ in their fuooal status Such knowledge can
guide clinicians to treatment/management of diseasdreatment related symptoms
through interventions tailored to individuals inckagroup which could improve
patient outcomes (Gwede, et al., 2008iaskowski et al., 2006; Gwede et al., 2008;
Pud et al., 2008).
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CHAPTER 1l
METHODOLOGY

This chapter provided description of research oektlogy used in this
study including research design, population andpéansetting, research instruments,

ethical considerations, data collection procedward,data analysis.

Research Design
A cross-sectional descriptive design was usedntestigate symptom

clusters of advanced lung cancer patients recethiegourse of chemotherapy.

Population and Samplings

The target populations in this research were thepts with advanced
lung cancer patients who were receiving chemothei@pthe Chemotherapy and
Blood Transfusion Unit of the Out-Patient Departineh Siriraj Hospital and the

National Cancer Institute of Thailand.

Sample

The patients with advanced lung cancer who mgibdity criteria were
recruited to participate in the study using congane sampling. The inclusion criteria
were: 1) being an adult, i.e. 18 years of agelderp 2) being a newly diagnosed of
lung cancer andeceiving chemotherapy for lung cancer treatmentre®eiving
chemotherapy treatment at least 1 cy€lee period of this cycls 1-4 weeks after the
last chemotherapy, 4) willing to participate in 8tady. The exclusion criteria include:
1) having uncontrolled psychiatric diseases, 2)ingbrain metastasis resulting in
poor cognitive functions, 3) being unable to answee questionnaires or be
interviewed due to poor health status.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 59

Sample size

The optimal sample size in this study based orsthgstical tests used to
answer the research questions. This study usdddter analysis to identify symptom
clusters. The number of subjects needed was ysaallessed in relation to the
number of variables being measured. The numbeasdéx should always exceed the
number of variables. In general, a ratio at le@ssubjects for each variable (item) is
desirable to generalize from the sample to a wpigulation (Dixon, 2005; Hair,
Anderson, Tatham & Black, 1995; Knapp, 1999). HoarevHair and colleagues
(2010) suggest that the minimum of at least fivejetts per variable is acceptable,
and the more acceptable size would have a tendoratio (Hair, Black, Babin,
Anderson, & Tatham, 2010).

The numbers of symptoms being investigated in #iigdy were 32
symptoms. The sample size of this study was therefbleast 160 cases. Ten percent
of the total number of samples was needed as ®enagion to account for
incomplete questionnaires, which is equal to 32sal addition, 30 cases of patients
with lung cancer were participated in a pilot study the initial recruitment, 330
participants were willing to participate in thisidy. Thus, the remaining participants,
who consented in participating in this study, wd@®. This number of participants
was adequate to determine symptom cluster. Thus pduicipants from the
Chemotherapy and Blood Transfusion Unit of the Batient Department of Sirirgj
Hospital were 200 and from the National Canceritist of Thailand were 100. The
samples of both setting were similar in terms afrabtherapy treatment protocol and

service care.

Settings

Data were collected dhe National Cancer Institute of Thailand and the
Chemotherapy and Blood Transfusion Unit of the Batient Department of Sirirgj
Hospital, as most patients with lung cancer usuatigess cancer treatments in these
places where treatment and care services wereda\b cancer patients receiving
chemotherapy, which includes making appointmaetit and teaching to the patients

and their caregivers regarding chemotherapy tredtpian, potential side effects, and
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ways to manage the symptom following up the pagiesunditions; offering telephone
consultation for patients and caregivers who cadd for information during the
service hour specified, and providing chemotherapgtment to patients. Similarly,
The National Cancer Institute of Thailand (NClpet of the Department of Medical
Services under the Ministry of Public Health. NGishapproximately 30 beds for
cancer patients receiving chemotherapy treatmeNCI| provides chemotherapy
treatment and care services to patients with canoer Mondays to Fridays.

Instruments

1. Demographic and Medical Record Form (DMRF)was used to obtain
information about personal data and medical histd*grsonal data was included age,
gender, education, marital status, religion, incoar&d financial status, living
arrangement, method of payment for medical expenaed sources of support.
Medical history was included the type of treatmestieived, and length of time since
diagnosis with lung cancer, medications and othergses not related to lung cancer.

2. The Memorial Symptoms Assessment Scale (MSAS)as used to
measure the symptoms experienced by the subjebss.ifistrument includes data
regarding symptom occurrence, frequency or precaleseverity or intensity and
distress for 24 symptoms, and symptom prevaleraesragy or intensity, and distress
only for another 8 symptoms. In developing the MESAortenoy and team (1994)
omitted to investigate the frequency of eight syonm (mouth sore, change in the
way food taste, weight loss, hair loss, constipat®welling of arms or legs, image
change, and change in skin.) because these symptimgersist for a long period of
time and the pattern of their occurrences might m®tobserved or notice by the
individual for a short period of timeThis instrument was completed by the patient
based on their experience in the previous 7 ddier (@ey received chemotherapy for
7 days) and all symptoms were rated using a Li@ate. Occurrence is rated “yes” or
“no”. If the symptom was not present (no), a vatdezero was assigned. For the
symptoms answered “yes”, patients were asked & mtmptoms based on severity
using 4-point rating scale ranging fraln(slight) to 4 (very severe), to rate frequency

was using a 4-point rating scale ranging fribr{rarely) to4 (almost constantly). The
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scales of symptom distress is using a 5-pointgadcale ranging from 0 (not at all) to
4 (very much) with 0.8, 1.6, 2.4, 3.2 and 4 as sstgd by the original instrument
(Poternoy et al, 1994). An additional 8 symptomsenevaluated using these same
scales for prevalence, severity or intensity, aistiess only. Validity of MSAS has
been confirmed with the reporting of a strong datren of MSAS with Functional
Living Index for Cancer (FLIC) quality of life measement and Karnofsky
Performance Status Scale (KPS) (Portenoy et al94)19This instrument was
translated into Thai using the back translatiommégue by Suwisith, et al (2008); the
internal consistency for all items in the back slated MSAS was 0.96.

Reliability of this instrument was examined in 624npatients and
outpatients with prostate, colon, breast or ovacamcer. Three major subscales were
defined as phychological (PHYCH), High prevalendg/gical (PHYS-H), and low
prevalence physical (PHYS-L). The internal consisye for the psychological
symptoms in this scale was 0.83, for the high fesqy physical symptoms was 0.88,
and for low frequency physical symptoms was 0.5&t@hoy et al., 1994). The use
of MSAS was reported in several studies but onlyew studies reported their
reliability testing. The internal consistency o&thubscales of this instrument ranged
from 0.78-0.87 and physical subscales were ranged 0.82-0.85 (Lobchuk, 2003).

A Thai version of MSAS was translated by SuwisBR({7) and used in a
symptom cluster study among Thai women with breashen with breast cancerhe
reliability of translated MSAS was use one-day-tesest reliability in a pilot study of
29 women with breast cancer receiving treatmente Tést-retest results were
significantly a highly correlated (r= 0.82-0.88y0@bach’s alpha coefficient of MSAS
in the main study (N=317) of each dimension wasgean from 0.89-0.93.
Furthermorethe modified MSAS was used in 190 Thai women wehvical cancer
undergoing teatment program Cronbach’s alpha coefficient rafigen 0.78-0.91
(Sumdaengrit, 2010). Four symptoms from the liteatreview were added in this
study including vaginal discharge, rectal irritatilhieadache, and fever.

In this study, the researcher conducts a pilst fer reliability of the
Modified Memorial Symptom Assessment Scale (MSASB0 Thaiadvanced lung
cancer patients receiving chemotherapy. The Crdnibaadpha coefficients for pilot

and main study were shown in Table 3.1
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Table 3.1 Reliability tests of the MSAS in a pilostudy and the main study

Subscales Cronbach’s alpha
Pilot study ( N = 30) Main study ( N = 300)
Symptom prevalence 762 723
Symptom frequency .806 732
Symptom severity .834 791
Symptom distress .827 811
Total .946 .934

3. Functional statusThe Inventory of Functional StatusCancer (IFS-CA)
was used to determine functional status in thislyst'he tool was first developed
aiming to assess functional status of women withasr cancer during and after
receiving chemotherapy based on the Roy adaptatiodel role function response
mode, which reflects activities associated withesspn’s primary, secondary, and
tertiary roles (Tulman & Fawcett, 1991The IFS-CA, a 39-item Questionnaire,
consisted of four constructs of household and faifiiéem number 1- 15), social and
community (item number 16-21), personal care (iemmber 22-31), and occupational
functions (item number 32-39 for participant stiNorking only). Using this
instrument, individuals must rate from 1 (not d} & 4 (fully) for household, family,
social, and community activities; and 1 (neverittall of the time) for personal care
and occupational activities. A “not applicable’des which was excluded from score
calculations, was used for items not engaged im Ipatient prior to diagnosis with
lung cancer. There were eight items that were negguestions which were recoded
backwardly when analyzed. They were the item nun22er23, 25, 27,28,33,34 and
36. The total IFSCA score was finally computdthe higher score represented greater
total functional status. A mean score was calcdl&te each subscale and for the total
score based on the number of relevant iteMsan total score; 1-1.99 = very limited
functional activities, 2-2.99 = patrtially limite@;3.99 = moderate or less limited, 4 =
fully function or no limited functional activities.

The IFS-CA has been used in patients diagnosed diftbrent types of
cancer (Suwisith et al., 2008; Thanasilp & Kongsalil, 2005; Tulman, Fawcett, &
McEvoy, 1991). Reliability of IFS-CA was reportedth internal consistency of 0.56-
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0.92 and test-retest was 0.91 in the study of Tolreaal. (1991). The subscale
coefficients ranged from .64 to .74 for the baseldministration of the IFS-CA were
reported in the study of Samarel, Fawcette and &nli1997). Content validity was
established at 98.5% (Tulman et al., 1991). Tims$rument was translated into Thai
by Suwisith et al (2008); the internal consistefmyall items in the back translated
IFS-CA was 0.89. This instrument was used in Tgaients diagnosed with cancer
(Suwisith et al., 2008; Thanasilp & Kongsaktrakk005). Alpha Cronbach reliability
of IFS-CA in Thai patients with breast and lung @anwas 0.92 in the study of
Tanasilp and Kongsaktrakul (2005). In this stutig, researcher conducted a pilot test
for reliability of The Inventory of Functional Stet-Cancer (IFS-CA) in 30 Thai
advanced lung cancer patients. The Cronbach’saal@iues for household and
family, social and community, personal care, octiopal and total functional

subscales in a pilot and the main study were showiable 3.2

Table 3.2 Reliability tests of the IFS-CA in a pilb study and the main study

Subscales Cronbach’s alpha
Pilot study (N =30) Main study ( N = 300)
Household and family functions .730 754
Social and community functions .835 729
Personal functions .538 519
Occupational functions 990 .985
Total 911 .880

Protection of Human Rights

The study proposal was submitted to the Instit@idteview Board (IRB)
of Mahidol University, Siriraj hospital, and the tdmal Cancer Institute of Thailand
(NCI). After receiving a letter of approval fromethcommittee, the researcher
explained the study to the head nurse and stasiesur

The researcher informed potential participantsualihe purpose and
design of the study. Participants were not presksorecoerced to participate in this



Thidarat Khamboon Methodology / 64

study. All participants’ confidentiality was proted by using code numbers on all
data forms. Their names were not appearing on iguestires. Confidentiality was
protecting. Only the researcher (the doctoral sttjdend her advisor can access to
these data. The participants were informed thatngt point in the study they could
withdraw with no effect on treatment or servicesytlshould receive and with no

guestion to be asked.

Data Collection Procedures

Following approval of the Institutional Review Bda(IRB) of Siriraj
Hospital and The National Cancer Institute of Téxadl for obtaining permission of
data collection, data collection procedures weréop@ed as follow;

1. The researcher contacted the head nurse auifl reirses at the
outpatient chemotherapy clinic to set up a timeptovide information about the
purpose of the study and data collection. Stufses at the outpatient chemotherapy
clinic to provided information about the study atata collection for patientnd then
the researcher met the patients and informed tHehestudy and gave them a chance
to ask questions to clarify their doubté.the patients agreed to participate in the
study, the formal written consent form was subsatiy@btained.

2. After an inform consent process, the researasieed the participants to
complete three questionnaires (Demographic Quesioes 21 items, the MSAS 32
items, and IFS-CA 39 items). Information of Demaajri@ and Medical Record Form
was obtained from the participants (11 items) aretlioal record (10 items). The
participants who were able to read and written,engiven by the questionnaires and
explanation of how to fill out the questionnaires detail. The participants were
provided a chance to ask question if they do naofetstand anything, and they were
allowed to fill out the questionnaires freely, witle researcher waiting nearby in case
they need help. The researcher herself conductddra@rviewed all participants in

the counseling room of the Chemotherapy and Blaaehdfusion Unit.
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Data analysis

The process of data analysis was in accordantleet research questions
and aims of this study. The SPSS statistical prograrsion 17.0 was used to analyze
the data. Statistical analytic methods used inr8garch study were as follows:

Purpose 1.To describe symptom experiences in advanced lumgeca
patients receiving chemotherapy. The charactesisii symptom dimensions were
analyzed by using descriptive data analysis.

Purpose 2:To explore the existence of symptom clusters iraaded lung
cancer patients receiving chemotherapy. Factoryaisalwas used to identify the
clusters of symptom severity and symptom distr@sedsion.

Purpose 3:To compare the similarity of symptom cluster clisdi by
severity and distress

Symptom prevalence and symptom frequency were not
selected to analyses in this study. Symptom peenxal or occurrence was little known
as the scale measuring was nominal and dichotomuadisnappropriate to support the
method of analysis. Symptom frequency, there w8erae symptoms that can persist
for a long period of time and the pattern of thegicurrences might not be observed for
a short period of time. Symptoms were mouth sohange in the way food taste,
weight loss, hair loss, constipation, swelling ofma or legs, image change, and
change in skin. The different numbers of symptarestigated can affect reliability,
method of analysis and results of the study. Posteat al (1994) omitted to
investigate the frequency of these symptoms inr thidy. Investigating symptom
frequency within a day or a week was cautious fasé symptoms and should be
excluded in the analysis process.

The statistical method used to analyze this rebepurpose
was exploratory factor analysis with principal canpnts (rotated component matrix
with varimax rotation). Factor analysis was usedutcover the latent structure or
factor of a cluster of variables; namely symptorastédrs. The testing of normal
distribution for symptom scores revealed deviatestridutions in nine symptoms.
These symptoms were difficulty concentrating, feglnervous, diarrhea, feeling sad,
sweats, problem with sexual interest activity, idifity swallowing, mouth sores, and

swelling of arms or legs. These symptoms were abgmorted as having low



Thidarat Khamboon Methodology / 66

prevalencg< 30 %). In order to have a manageable number of symptomfaébor
analysis, 23 symptoms with > 30% prevalence wedects (Phligbua, 2012;
Pudtong, 2011). Nine symptoms, difficulty concetiti@g feeling nervous, diarrhea,
feeling sad, sweats, problem with sexual interesvigy, difficulty swallowing, mouth
sores, and swelling of arms or legs, were excldded the factor analysis.

The application of factor analysis was performathviour major steps.
They were testing of assumptions, extracting factond rotation, testing clustering
and naming the factors.

2.1 Testing of assumptions; According to Hairalet(1995).

2.1.1 Interval or near interval data. There werecategorical
variables used to analyze with factor analysish@ turrent study. Both symptom
severity and symptom distress scores were intelaal.

2.1.2 Multicollinearity. Mulitcolinearity meanthe conditions
that two or more independent variables were higlolyelated and cause difficulty in
determining their separate effects on the dependarables. The Bartlett's test of
sphericity was another statistical test for cotretes among variables (Hair et al.,
1995). It was used to evaluate whether a coroglathatrix is suitable for factor
analysis. It tests the null hypothesis that thgial correlation matrix is an identity
matrix (no correlation between the variables). Bigant Bartlett's test means that
there are correlations that at least some variadhek factors can be formed. The
Bartlett's test in the current study rejected th# hypothesis both in the dimension of
symptom severity f = 1036.352, df =253, P<0.000) and in the dimension of
symptom distressyt = 1145.489, df =253, P<0.000). This means theetations
among symptom variables were identified and thesewapable to form factors.

2.1.3 The variables having too high intereations may
indicate a multicollinearity problem. Kaiser-Mey®tkin (KMO) statistics was then
used to examine multicollinearity in the factor lgses of this study. KMO measure
is based on the principle of if variables share mmm factors, and then partial
correlations between pairs of variables should mallswhen the effects of other
variables are controlled. The value of KMO variesn O to 1.0. The numbers of
sample should be adequate if the value of over®CKis equal to .60 or higher to

proceed with factor analysis. In this study, théugaof KMO for symptom severity
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scores was .731. The value of KMO for symptom dgsdrscores was .753. Generally,
the KMO equaled .90 or over can be interpreteceasarkable significance for sample
adequacy (Hair, et al, 1995). Therefore, the probdé multicolinearity did not exist
in this study.

2.2 Extracting factors: Forcing Eigen values gge#ttan 1.2 with varimax
rotation technique to identify symptom cluster wased in this study. Eigen values
are helpful in deciding how many factors shouldubed in the analysis, the scree plot
was interpreted to aid in factor retention decisitaking.

2.3 Naming the factor extracted. When a factéutem was obtained in
which variables had a significant loading on adacsome meaning was assigned to
the pattern of factor loadings. Kim and colleag(#809) suggested that the name of
symptom cluster should base on the most the syngpfmesented within the cluster.
The name lists of symptom clusters in this studyewthen based on the sets of
symptoms having high factor loading scores.

Purpose 4To determine the influences of symptom cluster be t
functional status in advanced lung cancer patiemtgeiving chemotherapy. Multiple
regression analysis was used.

According to Hair et al (2010), there were thre®in
assumptions about the relationships between thendiemt and independent variables
in using multiple regressions: linearity of relaships, independence of the error
term, and the absence of multicollinearity. Indejmcte of the error term or
homoscedasticity of residuals assumes that eachcprd value is independent (Hair,
et al., 1995). The Durbin-Watson statistic test (@s used to examine this
assumption. Generally, the value of d is rangechféoto 4 and the values ranged from
1.5 to 2.5 indicate good independence of obsemmtidMulticollinearity is the
intercorrelation of independent variables and isireg} using multiple regressions. To
assess multivariate multicollinearity of the datdhis study, tolerance or VIF was the
statistic used to examine. If VIF is greater th@nahd/or tolerance is less than .20, a
problem with multicollinearity is indicated. Frothe analysis, a proportion of the
variance in functional status was explained by tao$dactor scores at a significant
level. To evaluate the influence of symptom clissten the functional status, the

factor scores were used as independent variabkreab functional status scores were
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used as dependent variable. Next, to determinanfhence of symptoms in each
cluster on functional status, symptoms scores weegl instead of factor score. The
analysis was done in each cluster. The results frosnprocess helped the researcher
identify the key symptoms of each cluster influeigcihe functional status. This led to
identify which clusters and symptoms produce thetnedfect on functional status of
the patients with lung cancer.

Purpose 5To determine whether subgroups of advanced lungeran
patients receiving chemotherapy with different syonp experience differed in their
functional status. Cluster analysis was useatketermine whether distinct subgroups
of advanced lung cancer patients experiencing riiffelevels of symptom burden.
Symptom burden group were the different burdenyofigtom prevalence, symptom
severity and symptom distress experienced by ad@dhhumg cancer patients receiving
chemotherapy. It was felt that using all of synmptprevalence score, symptom
severity score, and symptom distress score allolbetéer characterization of the
variability in individual symptoms and overall sytop burden. They provided the
best description of the data. Symptom frequency &lso a significant dimension of
symptom experience. However, symptom frequency was evaluated in eight
symptoms. This study was cross-sectional desiggmeSsymptoms could persist and
were difficult to evaluate their frequency within short-time frame. It was not
provided the good characterization of the varigbiin individual symptoms and
overall symptom burden. Therefore, it was not useddetermine subgroups of
advanced lung cancer.

A combination approach using a hierarchical apgrotollowed by a
nonhierarchical approach was used for analysibighngtudy. A hierarchical approach
was used to select the number of clusters andi@iister centers that serve as initial
cluster seeds in the nonhierarchical procedure.r fif@l clustering solution, a
nonhierarchical method then clusters all obseraatiasing the seed points to provide
more accurate cluster memberships. In additiocsependent sample t-test was used
to examine whether subgroups of advanced Ilung camaients receiving

chemotherapy with different symptom experienceedét in their functional status.
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CHAPTER IV
RESULTS

This chapter presents the results from the datlysieaf this study. They
compose of four major parts. The first part presedémographic and clinical
characteristics of the sample. The second parteptessymptoms experience and
symptom cluster across dimension. The third pagsgmts functional status and the
influence of symptom cluster on the functional w$atThe fourth part presents patient
subgroup differences in symptoms experience anctifural status.

Part 1. Demographic and Clinical Characteristics of the Participants

Demographic Characteristics of the Participants

Three hundred patients with advanced lung canceivieg chemotherapy
were consented to participate in this study. Thal fparticipants, who consented in
participating in this study, were 300. Most of (papants were males, married, and
older adults. The majority had primary school edioca retired and government
service with household income less than 5,000 bpdrsmonth but sufficient and
saving expense. Health services were covered bgrgment welfare. Most of them
live with their family and spouse was main caregividne demographic characteristics
of participants (N=300) were summarized in Table 4.
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Table4.1 Demographic characteristics of the participants (N=300)

Characteristics N % Characteristics N %
Sex Financial status
Male 167 55.7 Sufficient and saving 203 67.7
Female 133 443 Sufficient and no 63 21.0
Age (years) saving
Range 29-86 Insufficient and no 20 6.7
Mean 61.39 debt
sSD 10.26 Insufficient and debt 14 47
Methods of payment
Marital status Government welfare 17357.7
Single 42 14 Universal health care 88 29.3
Married/ partnered 224 74.7 coverage ( Gold Card)
Widowed/separated/divorced 34 11.3 Social coverage 17 5.7
Level of education Others ( Private Healtt 6 2.0
Primary School 136 45.3 Insurance)
Secondary School 17 5.7 Living arrangements
High School 21 7.0 Living alone 6 20
Diploma/ Certificate 12 40 With family 287 95.7
Bachelor degree 102 34.0 With relative 4 13
Postgraduate 12 40 With friend 3 1.0
Occupation Having caregiver
Government service 62 20.7 No 9 3.0
Business person 55 18.3 Yes 291 97.0
Company/ labor 34 113 Per son who most
Housewife 20 6.7 provide support as
Farmer 22 7.3 caregivers
Not working / Unemployed 45 15.0 Spouse 135 45.0
Others ( Retired) 62 20.7 Mother or father 16 5.3
Daughter/ son 96 32.0

Others : relative, frienc 53 17.7
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Table4.1 Demographic characteristics of the participants (N=300) (cont.)

Characteristics N % Characteristics N %
Income (baht/ month)
Range 700-200,000
Mean 28054.66
SD 31755.77
Less than 5,000 103 34.3
5,001-10,000 53 17.7
10,001-20,000 58 19.3
20,001-30,000 23 7.7
30,001-40,000 12 4.0
40,001-50,000 21 70
More than 50,000 30 10.0

Clinical Characteristics of the Participants

Most of the participants were diagnosed with NSClistage IV.
Participants were currently undergoing chemotherapyh various treatment
regimens. The majority treatment regimens receiwedre carboplatin and
gemcitabine. Data on the patient’'s comorbid coadgiwas present in 94% of the
participants, Hypertension was found the most. Jtoely clinical characteristics are

summarized in Table 4.2.

Table4.2 Clinical characteristicsof the participants

Characteristics N % Characteristics N %
Type of Lung cancer Stage of Lung cancer
NSCLC 292 97.3 1] 54 18.0

SCLL 8 27 v 246 82.0
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Table4.2 Clinical characteristicsof the participants (cont.)

Characteristics N % Characteristics N %
Chemother apy regimens Co-morbidity
Carboplatin and Gemcitabine 179 59.7 None 18 6
Paclitaxel and Carboplatin 75 25.0 Yes 282 94
(Anzatax) One co-morbidity 208 69.3
Alimta 19 6.3 Hypertension 141 47.0
Doxetaxol or Taxotere 12 4.0 Diabetes 38 127
Etoposide and Cisplatin 2 07 Heart disease 6 2.0
Etoposide and Carboplatin 7 23 BPH 8 2.7
Cisplatin and Vinerebine 6 20 Dyslipidemia 4 1.3
Number of cyclesreceived COPD 2 0.7
1 164 54.7 Gout 2 0.7
2 79 263 Two co-morbidities 41 13.7
3 40 133 Three co-morbidites 30 10.0
4 12 40 Four co-morbidities 3 1.0
5 5 1.7

Part 2: Symptom Experience and Symptom Cluster across Dimension

2.1 Symptom Experiencesin Advanced Lung Cancer Patients Receiving
Chemotherapy
2.1.1 Symptom Prevalence
The participants in this study reported 3 to 26 jsgms, with
a mean of 13.95 symptoms (SD = 4.66). The fivetrposvalence symptoms were
lack of appetite (81.7%), followed by lack of engfG8%), constipation (70.3%), dry
mouth (66.7%), and change in the way food (62.7Bkg study symptom prevalence

was summarized in Table 4.3.
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Table 4.3 Descriptions of symptom prevalence by rank

pd

Symptom experience N Symptom experience

38 8
s~ s~
& &
1. Lack of appetite 245 81.7 17. Numbness/ tingling 143 47.7
2. Lack of energy 234 78.0 in hand/ feet
3. Constipation 211 70.3 18. Feeling irritable 141 47.0
4. Dry mouth 200 66.7 19. Weight loss 139 46.3
5. Change in the way 188 62.7 20. Itching 123 41.0
food taste 21. Worrying 115 38.3
6. Shortness of breath 186 62.0 22. Vomiting 97 323
7. Problem with urination 183 61.0 23. Change in skin 97 323
8. I don't look like 181 60.3 24. Difficulty 88 29.3
myself 176 58.7 concentrating 75 25.0
9. Cough 170 56.7  25. Feeling nervous
10. Pain 165 55.0 26. Problems with sexual 75  25.0
11. Difficulty sleeping 156 52.0 interest or activity
12. Feeling drowsy 156 52.0 27. Mouth sores 74 247
13. Hair loss 151 50.3 28. Diarrhea 36 12.0
14. Nausea 147 490 29. Feeling sad 33 11.0
15. Dizziness 146 48.7 30. Sweats 22 7.3
31. Swelling of arms of 18 6.0

16. Feeling bloated
legs

32. Difficulty swallowing 13 4.3

2.1.2 Symptom Frequency

Of the participants who had symptoms, the mean &ymp
frequency scores raged from 1.58-2i84ossible score 1-4. The five most frequency
symptoms were problem with urination (mean = 283,= 0.57), followed by lack of
appetite (mean = 2.80, SD = 0.88), numbness/tigglnhands/feet (mean = 2.73,
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SD = 1.00), lack of energy (mean= 2.58, SD = 0.86) feeling nervous (mean = 2.52,
SD = 0.83). The symptom least frequently occurremk wliarrhea (mean = 1.58,

SD =0.91). See Table 4.4 for more detalils.

Table 4.4 Descriptions of symptom frequency by rank

Symptom experience N Mean SD Symptom experience N Mean SD
1. Problem with 183 2.84 0.57 13. Difficulty 13 2.23 0.60

urination swallowing
2. Lack of appetite 245 2.80 0.88 14. Cough 176 2.16 0.85
3. Numbness/tingling in 143  2.73 1.00 15. Dizziness 147 2.12 0.85

hands/feet 16. Sweats 22  2.050.79
4. Lack of energy 234 258 0.96 17 Feelingirritable 141 2.020.76
5. Feeling nervous 75 252 0.83 18. Nausea 151 2.00 0.93
6. Difficulty sleeping 165 2.45 0.89 19. Difficulty 88 1.97 0.76
7. Pain 170 2.42 0.92 Concentrating
8. Dry mouth 200 242 093 20, Itching 123 1.97 0.90
9. Feeling bloated 146 2.42 0.83 21. Feeling sad 33 1.881.02
10. Feeling drowsy 156 2.32 0.94 22. Vomiting 97 1.86 0.94
11. Shortness of breath 186  2.30 0.67 23 problems with 75 1.59 0.72
12. Worrying 115 224 0.80 sexual interest or

activity
24. Diarrhea 36 158 0.91

2.1.3 Symptom Severity

The mean symptom severity scores raged from 136-8.
possible score 1-4. The five most severe symptoarslack of appetit€dmean = 2.56,
SD = 0.75), followed by difficulty swallowing (mean 2.54, SD =0.66), hair loss
(mean = 2.52, SD = 1.17), constipation (mean =,2318 = 0.80), and change in the
way food tastes (mean = 2.40, SD = 0.68) respdygtifeee Table 4.5 for more

details).
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Table4.5 Descriptions of symptom severity by rank

Symptom experience N Mean SD Symptom experience N Mean SD

1. Lack of appetite 245 256 0.75 17. Vomiting 97 199 0.84

2. Difficulty swallowing 13 2.54 0.66 18. Problem with 183 1.98 0.70

3. Hair loss 156 2.52 1.17 urination

4. Constipation 211 2.48 0.80 19. Numbness/ 143 1.93 0.86

5. Change intheway 188 2.40 0.68 tingling in

food tastes hands/feet

6. Lack of energy 234 234 0.70 20. Weight loss 139 192 0.86

7. Pain 170 2.28 0.79 21. Cough 176 190 0.76

8. Feeling nervous 75 2.28 0.83 22. Feeling drowsy 156 1.90 0.75

9. Difficulty sleeping 165 2.25 0.81 23. Dry mouth 200 1.88 0.74

10. Worrying 115 2.23 0.75 24. Swellingofarms 18 1.83 1.10

11. Feeling bloated 146 2.17 0.80 or legs

12. Shortness of breath186 2.16 0.60 25. Feeling sad 33 1.82 0.95

13. Dizziness 147 2.08 0.78 26. Itching 123 1.77 0.83

14. Nausea 151 2.07 0.85 27. Mouth sore 74 1.69 0.68

15. | don't look like 181 2.07 0.95 28. Difficulty 88 1.60 0.69

myself Concentrating

16. Sweats 22 2.00 0.82 29. Feeling irritable 141 1.57 0.72
30. Changes inskin 97 1.54 0.65
31. Diarrhea 36 1.50 0.70

32. Problems with 75 1.40 0.62

sexual interest

2.1.4 Symptom Distress

The mean symptom distress scores ranged from 0744
possible score 1-4. The five most distress symptwere constipation (mean = 2.70,
SD = 0.83), followed by lack of appetite (mean 6&.SD = 0.68), pain (mean = 2.56,
SD = 0.80), feeling nervous (mean = 2.49, SD =)).88d worrying (mean = 2.41,
SD = 0.80) respectively. The least severe sympt@s pvoblems with sexual interest
(mean = 0.94, SD = 0.58) as shown in Table 4.6.



Thidarat Khamboon Results / 76

Table 4.6 Descriptions of symptom distress by rank

Symptom experience N Mean SD Symptom experience N  Mean SD
1. Constipation 211 27 0.83 18. 1 don'tlook like 181 1.99 1.08
2. Lack of appetite 245 2.68 0.68 myself
3. Pain 170 256 0.80 19. Feeling sad 33 1.94 1.02
4. Feeling nervous 75 249 0.83 20. Itching 123 1.93 0.83
5. Worrying 115 241 0.80 21. Mouth sores 74 1.78 0.63
6.Difficulty 13 24 0.92 22. Numbness/ 143 1.68 0.84
swallowing tingling in
7. Lack of energy 234 2.38 0.80 hands/feet
8. Difficult 165 2.38 0.87 23. Dry Mouth 200 1.63 0.75
sleeping 24. Diarrhea 36 1.62 0.80
9. Feeling bloated 146 236 0.81 25. Problem with 183 1.58 0.85
10. Change in the urination
way food tastes 188 2.34 0.85 26. Feeling drowsy 156 1.53 0.97
11. Shortness of 27. Weight loss 139 1.5 0.86
breath 186 2.31 0.69 28. Feeling irritable 141 1.49 0.82
12. Sweats 22 229 1.03 29. Difficult 88 1.35 0.71
13. Nausea 151 2.24 0.89 concentrating
14. Vomiting 97 2.23 0.92 30. Swelling of 18 1.29 0.68
15. Dizziness 147 2.13 0.82 arms of legs
16. Cough 176 2.12 0.87 31. Changeinskin 97 1.25 0.63
17. Hair loss 156 190 1.16 32. Problems with 75 0.94 0.58

sexual interest

or activity

In summary, the most commonly reported symptoavalence was lack
of appetite, whereas the most frequent symptompealslem with urinary. Lack of
appetite was rated as the most severe symptom ashemnstipation was commonly
reported to be the most distressing symptom.
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2.2 Symptom Cluster across Dimension

A total of 23 symptoms with > 30% prevalence wseected to analyze
for factor structures of both symptom severity asymptom distress. Difficulty
concentrating, feeling nervous, diarrhea, feeliagl, ssweats, problem with sexual
interest activity, difficulty swallowing, mouth se8, and swelling of arms or legs,
were excluded from the factor analysis. The catersed for selecting symptoms in
terms of symptom dimensions were described in Gnapit The Bartlett's test of
sphericity, and the Kaiser-Meyer-Olkin Measure ahfpling Adequacy (KMO) were
used to examined the strength of the relationsiipsng the variables (See detailed in
Chapter Ill). The problem of multicolinearity didotexist in this study. Factor
analyses with principal components analysis asaettm method and varimax
rotation were performed to determine the numbeyaiptom clusters.

2.2.1 Symptom clusters of symptom severity. With varimax
rotation, five factors were extracted from the gs@&l, accounted for 42.53% of
variance. These five clusters were labeled as: ¢8&eled in Table 4.7).

Cluster 1: ‘Emotional-elimination discomfort sptoms
cluster’ had the most percentage of variance (20)16omposed of feeling irritable,
feeling bloated, problems with urination, constipat feeling drowsy, dizziness, and
changes in skin

Cluster 2: ‘Anorexia-related symptoms clusternsisted of
three symptoms, dry mouth, and change in the wag tastes, and lack of appetite,
which explained 8.70% of factor variance.

Cluster 3: ‘Treatment-related gastrointestinal ather symptoms
cluster’ consisted of nausea, vomiting, and hais|avhich explained 8.63% of factor
variance.

Cluster 4: ‘Neurological and body image symptoohsster’
consisted of numbness/tingling in hands/feel, “In'doook like myself”’, pain,
worrying, and weight loss, which explained 7.76%aafor variance.

Cluster 5: ‘Respiratory and sleep disturbance pgms
cluster’ consisted of shortness of breath, cougid difficulty sleeping, which
explained 7.28% of factor variance.
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Symptoms

Factor Loading

1

2

3 4

Feeling irritable

Feeling drowsy

Feeling bloated
Dizziness

Problems with urination
Constipation

Changes in skin

Dry mouth

Change in the way food tastes
Lack of appetite

Nausea

Vomiting

Hair loss
Numbness/tingling in hands/ feet
“1 don’t look like myself ”
Pain

Worrying

Weight loss

Shortness of breath
Cough

Difficulty sleeping

0.632
0.552
0.547
0.524
0.475
0.428
0.411

0.665
0.653
0.612

0.749

0.722

0.450 0.423
0.571
0.504
0.471
0.457
0.432

0.599
0.572
0.527

Variance explained

Total variance explained

10.158 8.697 8.634 7.761

7.282
42.532
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2.2.2 Symptom clusters of symptom distress.

As shown in Table 4.8, five symptom clusters wextraeted
from the analysis, using Eigen value of 1.2 withimax rotation, accounted for 43.69 %
of variance. The detail of each factor was preskatethe following: (See detailed in
Table 4.8).

Cluster 1: ‘Emotional-elimination discomfort sympts cluster’
had the most percentage of variance (10.54%), wbochposed of feeling irritable,
feeling bloated, problems with urination, constipai shortness of breath, and
worrying.

Cluster 2: ‘Body image symptoms cluster’ consistéd don't
look like myself’, hair lost, itching, and changmesskin, which explained 9.01% of
factor variance.

Cluster 3: ‘Anorexia-related symptoms cluster’ detexdd of
lack of appetite, change in the way food tasteg,nadouth, and lack of energy, which
explained 8.77 % of factor variance.

Cluster 4: ‘Treatment-related  gastrointestinal  andther
symptoms cluster’ consisted of nausea, vomiting] dizziness, which explained
8.40% of factor variance.

Cluster 5: ‘Treatment-related neurological and p#yenptoms
cluster consisted of numbness/tingling in handg/feveight loss, and difficulty

sleeping, which explained 6.97 % of factor variance

Table 4.8 Exploratory factor analysis of symptom distress (N=300)

Symptoms Factor Loading
1 2 3 4 5
Feeling irritable 0.589
Feeling bloated 0.570
Problems with urination 0.549
Constipation 0.523
Shortness of breath 0.519

Worrying 0471
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Table 4.8 Exploratory factor analysis of symptom distress (N=300) (cont.)

Symptoms Factor Loading
1 2 3 4 5
"l don't look like myself" 0.592
Hair loss 0.580
Itching 0.492
Changes in skin 0.457

Lack of appetite 0.742

Change in the way food tastes 0.682

Dry mouth 0.566

Lack of energy 0.509

Nausea 0.769
Vomiting 0.747
Dizziness 0.462
Numbness/tingling in hands/ feet 0.656
Weight loss 0.554
Difficulty sleeping 0.405
Variance explained 10541 9.010 8765 8397 6.974

Total variance explained 43.69

2.2.3 The smilarities and dissmilarities clustering of
symptoms acr oss dimension between symptom severity and symptom Distress.

The results of this study showed that symptom ehssof
symptom severity and those of symptom distress weteidentical. Although the
number of clusters was equal between symptom d$gward symptom distress, they
were different in terms of the characteristicshaf tlusters.

Five major clusters were extracted in the dimamsiof both
symptom severity and symptom distress. With regarthe overall detail in each of
symptom clusters of both severity and distress dsimms, it is somewhat similar in

terms of the number of items. Four clusters of @ym severity compare with
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clusters of symptom severity. The result found tihat ‘Anorexia-related symptoms

cluster was existed almost similarly across symptdimensions. The other three
clusters found partially similar. The ‘Respiratcand sleep disturbance symptoms
cluster in severity dimension cannot compare witle ‘Body image symptoms

cluster’ in distress dimension. In symptom sevediyension, the ‘Respiratory and
sleep disturbance symptoms cluster’ composed oftrsdes of breath, cough, and
difficult sleeping which formed together as clustehereas all of these symptoms
loaded in separate factor in distress dimensiam.thé same way, the ‘Body image
symptoms cluster’ existed as cluster in distressedsion. Whereas, the ‘Body image
symptoms cluster complied with the ‘Neurologicaimptom cluster’ in the severity

dimension. The differences between symptoms acsgagptom dimensions were

feeling drowsy, pain and cough were existed onlythe dimension of symptom

severity. Lacks of energy, worrying and itching st&d only in the dimension of

symptom distress. Symptom clusters across symgliomensions were compared in
Table 4.9.

Table4.9 The similarities and dissimilarities clustering of symptoms across
clustering of symptoms across dimension between symptom severity

and symptom distress

Factor Structure Symptom Severity Symptom Distress Comparison

Number of Cluster 5 5 Identical
Emotional-elimination Emotional-elimination Partially
discomfort symptoms discomfort symptoms Similar

cluster (7 symptoms) cluster (6 Symptoms)

1) Feeling irritable 1) Feeling irritable

2) Feeling bloated 2) Feeling bloated

3) Problems with 3) Problems with urination
urination 4) Constipation

4) Constipation 5) Shortness of breath

5) Feeling drowsy 6) Worrying

6) Dizziness

7) Changes in skin
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Table4.9 The similarities and dissimilarities clustering of symptoms across

clustering of symptoms across dimension between symptom severity

and symptom distress (cont.)

Factor Structure Symptom Severity Symptom Distress Comparison
Anorexia-related Anorexia-related Almost
symptoms cluster symptoms cluster Similar
(3 symptoms) (4 symptoms)

1) Dry mouth 1) Dry mouth
2) Change in the 2) Change in the way food
way food tastes tastes
3) Lack of appetite 3) Lack of appetite
4) Lack of energy
Treatment-related Treatment-related Partially
gastrointestinal and gastrointestinal and other Similar
other symptomscluster ~ symptoms cluster
(3 Symptoms) (3 Symptoms)
1) Nausea 1) Nausea
2) Vomiting 2) Vomiting
3) Hair loss 3) Dizziness
Neurological and body Treatment-related Partially
image symptomscluster  neurological and other Similar

(5 Symptoms)

1) Numbness/tingling in
hands/ feet

2) Weight loss

3) I don't look like myself

4) Pain

5) Worrying

symptoms cluster

(3 symptoms)

1) Numbness/tingling in
hands/ feet

2) Weight loss

3) Difficulty sleeping
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Part 3: Functional Status and the Influence of Symptom Cluster on

the Functional Status

3.1 Characteristics of functional status of the advanced lung cancer
patientsreceiving chemother apy.

The functional mean scores was ranged from 1.98-8n scale of 1-4.
The mean of total functional scores was 2.03 (SD.36). Most participants have
partially limited their functional activities. Thactivities mostly performed were
personal care activities. The activities mostlyitéd were the occupational functions
(See table 4.10).

Table 4.10 Functional scores categorized by groups of activities

Groups of functional activities N Mean SD
Household and family 300 1.562 0.52
Social and communication 300 1.674 0.53
Personal care 300 2.562 0.30
Occupational functions 42 0.392 0.98
Total functions 300 2.031 0.36

* 1-1.99 = very limited functional activities, 298 = partially limited,

3-3.99 = moderate or less limited, 4 = fully fuctior no limited functional activities

3.2 The influences of symptom clusters on the functional status in
advanced lung cancer patientsreceiving chemother apy.

Multiple regression analysis with enter method wasd to determine the
effects of symptoms within the clusters on functilostatus of patients with advanced
lung cancer. To evaluate the regression assumptiormmality, linearity,
homoscedasticity, and independence of residuale wested. All assumptions were
met. The analyses were composed of two parts;cidrfgdcores of symptom severity
and symptom distress were examined for their sgant associations with functional
status. 2) symptoms scores in each cluster of gympeverity and symptom distress

were used instead of factor scores. The analyssdaae in each cluster.
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3.2.1 The influences of symptom clusters of symptom

severity dimension on functional status analyzed by using factor scores.
Independent variables were factor scores and thendient variable was functional
status score. A problem with multicollinearity aadtocorrelation problem were not
indicated (Durbin Watson score = 1.773). The teduhve shown that five symptom
clusters together explained 12.6% of the variancéhé functional status (R= .126,
F =8.507, df = 5, p = .000) (see Table 4.13). Only okexia-related symptoms
cluster’ and ‘Respiratory and sleep disturbancepggms cluster’ were found to have
statistically significant relationship with functial status (P<0.05). The cluster
explaining the greatest proportion of the variancethe functional status was
‘Respiratory- related sleep disturbance symptomustet’ (Cluster 5), as shown in
Table 4.11.

Table4.11 Summary of multiple regression analysis of symptom clusters of
symptom severity affecting functional status analyzed by using factor
scor es (N=300)

M odel B SE Beta t sig
Constant .694 .009 75.863 .000
Cluster 1: Emotional-elimination discomfort .000 .009 .002 .035 972
symptoms cluster
Cluster 2: Anorexia-related symptoms cluster -.035 .009 -208 -3.819 .000

Cluster 3: Treatment-related gastrointestinal and -.006 .009 -.035 -.637 .525
other symptoms cluster

Cluster 4: Neurological and body image symptoms .000 .009 .002 .032 974
cluster

Cluster 5: Respiratory-related sleep disturbance -.048 .009 -289 -5.248 .000

symptoms cluster

R? 126 .009 -.286 -5.248 .000
Adjust R 112
F Change 8.507

P

.000
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3.2.2 The influences of symptom clusters on functional status
analyzed by using symptom severity scores. Independent variables were symptom
severity scores in eacluster and the dependent variable was functiaeies

3.2.2.1 Emotional-elimination discomfort
symptoms cluster (Cluster 1). A problem with multicollinearity and autocorrelatio
problem were not indicated (VIF = 1.062-1.172, tatee = 0.942-0.853, Durbin
Watson = 1.734). All independent variables werteera simultaneously. They all
together explained 5.4% of the variance in functiostatus (R = .054, F = 2.813,
df = 6, p =.011) (See Table 4.12). Only changskin was found to have statistically
significant relationship with functional status (P85) (See Table 4.12)

Table4.12 Models of multiple regression of Emotional-elimination discomfort
symptoms cluster affecting functional status analyzed by using

symptom severity scor es (N=300)

Model B SE Beta t sig

Constant 716 .020 36.248 .000
Feeling irritable -.005 .011 -.029 -473 .637
Feeling bloated -.015 .008 -.108 -1.760 .079
Problems with urination -.009 .009 -.062 -1.048 .295
Constipation .000 .008 -.004 -.069 .945
Dizziness -.009 .009 -.065 -1.052 .294
Changes in skin .040 012 .190 3.254 .001
R? .054

Adjust R .035

F Change 2.813

P .011

3.2.2.2 Anorexia-related symptoms cluster and
functional scorers (Cluster 2). A problem with multicollinearity and autocorrelati
problem were not indicated (VIF = 1.128-1.190, tatee = 0.840-0.886, Durbin
Watson score = 1.694). All independent variableseviegether explained 8.8% of the
variance in functional status {R .081, F = 8.694, df = 3, p = .000) (see Tablks}.

Only dry mouth and lack of appetite were found tvén statistically significant



Thidarat Khamboon Results / 86

relationship with functional status (P<0.05). Tdignificant symptom explaining the
greatest proportion of the variance in function@tiss in this cluster was lack of
appetite (See Table 4.13).

Table4.13 Models of multiple regression of Anorexia-related symptoms cluster

affecting functional status analyzed by using symptom severity scores

(N=300)
Model B SE Beta t sig
Constant a77 .021 36.901 .000
Lack of appetite -.030 .009 -.212  -3.539 .000
Change in the way food tastes .012 .008 .089 1.456 146
Dry mouth -.028 .009 -178 -3.016 .003
R .081
Adjust R .072
F Change 8.694
P .000

3.2.2.3 Treatment-related gastrointestinal and
other symptoms cluster and functional scores (Cluster 3). To assess multivariate
multicollinearity of the data, a problem with maulilinearity and autocorrelation
problem were not indicated (VIF = 1.090-01.352¢etahce = 0.740-0.917, Durbin
Watson score =1.708). It was not having autocadiogiaproblem. All independent
variables together explained 0.9% of the variancdunctional status (R= .009,
F = .878, df = 3, p = .453) (see Table 4.14). Nmptom in this cluster was

statistically significant relationship with functial status (P<0.05).
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Table4.14 Models of multiple regression of Treatment-related gastrointestinal
and other symptoms cluster of symptom severity affecting on

functional status by using symptom severity scores (N=300)

Model B SE Beta t sig
Constant 693 .015 47.093 .000
Nausea -.003 009 -023 -.345 .730
Vomiting -.011 011 -067  -.999 319
Hair loss .008 .007 .076  1.256 210
R? .009
Adjust R -.001
F Change .878
P 453

3.2.2.4 Neuropsychological and body image
symptoms cluster and functional scores (Cluster 4). A problem with
multicollinearity and autocorrelation problem werat indicated (VIF = 1.034-1.196,
tolerance = 0.836-0.966, Durbin Watson score =2).7All independent variables
were together explained 1.2% of the variance irctional status (R=. 012, F = .698,
df = 5, p = .626). No symptom in this cluster weatistically significant relationship
with functional status (P<0.0fgee Table 4.15).

Table4.15 Models of multiple regression of Neuropsychological and body image
symptoms cluster affecting on functional status by using symptom

severity scores (N=300)

M odel B SE Beta t sig
Constant 716 .018 39.458  .000
Numbness/tingling in hands/feet -.005 .009 -.032 -.549 .584

"l don't look like myself" .005 .008 .038 .599 .550
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Table4.15 Models of multiple regression of Neuropsychological and body image
symptoms cluster on functional status by using symptom severity
scor es (N=300) (cont.)

M odel B SE Beta t sig
Pain -.011 .008 -.085 -1.359 175
Worrying -.006 .008 -.041 -.675 .500
Weight loss -.004 .009 -.027 -.465 .642
R? 012
Adjust R -.005
F Change .698
P .626

3.2.2.5 Respiratory and sleep disturbance
symptoms cluster (Cluster 5). A problem with multicollinearity and autocorrelatio
problem were not indicated (VIF = 1.067-1.094, tatee = 0.914-0.937, Durbin
Watson score = 1.737). All independent variablegetioer explained 6.1% of the
variance in functional status {R .061, F = 6.405, df = 3, p = .000). Shortness of
breath was statistically significant relationshighafunctional status (P<0.0%pee
Table 4.16).

Table 4.16 Models of multiple regression of Respiratory and sleep disturbance
symptoms cluster affecting on functional status by using symptom

severity scores (N=300)

M odel B SE Beta t sig

Constant 754 .018 42.736 .000
Shortness of breath -.029 .009 -195 -3.306 .001
Cough -.017 .009 -.110 -1.886 .060
Difficulty sleeping .000 .008 -.005 -.094 .925
R .061

Adjust R .051

F Change 6.405

p .000




Fac. of Grad. Studies, Mahidol Univ. Ph.D. isimg) / 89

3.2.3 The influences of symptom clusters of symptom
distressdimension on functional status analyzed by using factor scores.

Independent variables were factor scores and tipendent
variable was functional score. A problem with nudtlinearity and autocorrelation
problem were not indicated (Durnin Watson score/17). All independent variables
together explained 10.3% of the variance in thetional status (R=.103, F = 6.761,
df = 5, p = .000). Only ‘Body image symptoms clusténorexia- related fatigue
symptoms’ were found to have statistically sigrafit relationship with functional
status (P<0.05). The cluster explaining the tgitgproportion of the variance in the
functional status was Anorexia- related fatigue gtoms cluster (Cluster 2) (See in
Table 4.17

Table4.17 Summary of multiple regresson analysis of symptom clusters of

symptom distress affecting on functional status by using factor score

(N=300)
Model B SE Beta t sig
Constant 302 .004 74.873 .000
Factorl: Emotional-elimination -.007 .004 -096 -1.743 .082

discomfort symptom cluster

Factor 2: Body image symptoms cluster.009 .004 .130 2.349 .019
Factor 3: Anorexia-related symptoms -.018 .004 -250 -4.517 .000
cluster

Factor 4: Treatment-related -.004 .004 -.055 -1.000 .318
gastrointestinal and other symptom

cluster

Factor 5: Treatment-related -.008 .004 -.108 -1.959 .051
neurological symptoms cluster

R .103

Adjust R .088

F Change 7.549

P .000
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3.2.4 The influences of symptom clusters on functional
status analyzed by using symptom distress scor es.

Independent variables were symptom distress sdaresch
cluster and the dependent variable was functior@ies Enter regression analysis was
performed the contributions of the selected symgtomthe functional status.

3.2.4.1 Emotional-elimination discomfort
symptoms cluster (Cluster 1). A problem with multicollinearity and autocorrelatio
problem were not indicated (VIF = 1.081-1.241, tatee = 0.806-0.925, Durbin
Watson score was 1.720). All independent variaaletogether explainel.3%of the
variance in functional status {R .053, F = 2.740, df = 6, p = .013). Shortness of
breath was statistically significant relationshighafunctional status (P<0.0%pee
Table 4.18).

Table4.18 Models of multiple regression of Emotional-elimination discomfort
symptoms cluster affecting on functional status by using symptom
distress scor e (N=300)

Mode B SE Beta t sig
Constant .324 .009 37.708 .000
Feeling irritable .005 .005 .065 1.031 .304
Feeling bloated -.002 .003 -.038 -.603 547
Problems with urination .000 .004 -.006 -.108 914
Constipation .000 .003 -.013 -.214 .831
Shortness of breath -.012 .004 -.203 -3.362 .001
Worrying -.004 .004 -.068 -1.106 270
R? .053
Adjust R .034
F Change 2.740
P .007

3.24.2 Body image symptoms cluster and
functional scores. A problem with multicollinearity and autocorrelatiproblem were
not indicated (VIF = 1.097-1.184, tolerance = 0-84%12, Durbin Watson score was
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1.699). All independent variables all together expd 5.3% of the variance in functional
status (R = .015, F = 1.139, df = 4, p = .000) (see Tabl9¥.Change in skin was
statistically significant relationship with functial status (P<0.0%$ee Table 4.19).

Table4.19 Models of multiple regresson of Body image symptoms cluster

affecting on functional status by using symptom distress score

(N=300)
M odel B SE Beta t sig

Constant .300 .007 45.216  .000
| don't like myself -.001 .004 -021  -.340 734
Hair loss .000 .003 -017  -.268 .789
Itching -.001 .004 -020 -324 746
Change in skin .014 .006 129 2.125 .034
R .015

Adjust R .002

F Change 1.139

=) .000

3.2.4.3 Anorexia-related symptoms cluster
(Cluster 3). A problem with multicollinearity and autocorrelatigproblem were not
indicated (VIF = 1.156-1.315, tolerance = 0.76168,8Durbin Watson score was
1.757). All independent variables together expldin®1% of the variance in
functional status (R= .081, F = 6.493, df = 4, p = .000) (see TabR2X.Lack of
energy was statistically significant relationshifthavfunctional status (P<0.0%see
Table 4.20).
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Table 4.20 Models of multiple regression of Anorexia-related symptoms cluster

affecting on functional status by using symptom distress score

(N=300)
M odel B SE Beta t sig

Constant .345 .010 35.068 .000
Lack of appetite -.007 .004 -.120 -1.892 .059
Change in the way food tastes .001 .004 .014 218 .828
Dry mouth -.006 .004 -079 -1.315 .190
Lack of energy -.012 .004 -194 -3.233 .001
R? .081

Adjust R .068

F Change 6.493

p .000

3.24.4 Treatment-related gastrointestinal and
other symptoms cluster and functional scores (Cluster 4). A problem with
multicollinearity and autocorrelation problem werat indicated (VIF = 1.107-1.541,
tolerance = 0.649-0.903, Durbin Watson score wé67). All independent variables
together explained 1.5% of the variance in functiostatus (R = .015, F = 1.468,
df = 3, p = .223). Dizziness was statistically #igant relationship with functional
status (P<0.05See Table 4.21).

Table4.21 Models of multiple regression of Treatment-related gastrointestinal
and other symptoms cluster affecting on functional status by using
symptom distress scor e (N=300)

Model B SE Beta t sig
Constant .309 .006 49.336  .000
Nausea .002 .004 .035 495 .621

Vomiting -.002 .004 -.040 -.585 .559
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Table4.21 Models of multiple regression of Treatment-related gastrointestinal
and other symptoms cluster affecting on functional status by using

symptom distress scor e (N=300) (cont.)

M odel B SE Beta t sig
Dizziness -.007 004 -120 -1.977 .049
R .015
Adjust R .005
F Change 1.468
P 223

3.2.4.5 Treatment-related neurological and
other symptoms cluster and functional scores (Cluster 5). A problem with
multicollinearity and autocorrelation problem werat indicated (VIF = 1.024-1.031,
tolerance = 0.970-0.976, Durbin Watson score w@89). All independent variables
together explained 1.1% of the variance in functlostatus (R = .011, F = 1.074,
df = 3, p = .360). No variable was statisticallgrsficant relationship between the set
of symptoms in this cluster and the functionalisggP<0.05) (See Table 4.22).

Table4.22 Models of multiple regression of Treatment-related neurological and
other symptoms cluster and functional scores affecting on functional

status by using symptom distress scor e (N=300)

M odéel B SE Beta t sig
Constant 311 .007 44578 .000
Numbness/tingling in hands/feet -005 .004 -070 -1.191 .235
Weight loss .000 .005 -.007 -.116 .908
Difficult sleeping -.004 .003 -.067 -1.149 .252
R 011
Adjust R .001
F Change 1.074
P .360
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3.25 The Comparisons of Symptom Clusters across Symptom
Dimensions between Symptoms Clusters of Symptom Severity and Symptom
Distress Affecting on Functional Status.

Across symptom dimensions, the key cluster of spmpseverity was
found different to those of symptom distress. Thg &luster of symptom severity was
‘Respiratory-related sleep alteration symptom €st The key predictor in this
cluster was shortness of breath. The key clugteymptom distress was ‘Anorexia-
related symptoms cluster’. The key predictor iis ttluster was lack of energy. In
addition, symptom clusters derived from ratingseverity score (12.6%) rather than
distress score (10.3%) provided a more synergexetif functional status (Details are
summarized in Table 4.23).

Table4.23 The comparisons of symptom clusters across symptom dimensions
between symptoms clusters of symptom severity and symptom

distress affecting on functional status

Topics Symptom Severity Symptom Distress

Clusters Cluster 1: Cluster 1:
Emotional-elimination discomfort Emotional-elimination discomfort
symptoms cluster symptoms cluster
Cluster 2: Cluster 2:
Anorexia-related symptoms cluster  Anorexia-related symptoms cluster
Cluster 3: Cluster 3:
Treatment-related gastrointestinal andTreatment-related gastrointestinal
other symptoms cluster and other symptoms cluster
Cluster 4: Cluster 4:
Neurological and body image Treatment-related neurological, and
symptoms cluster other symptoms cluster
Cluster 5: Cluster 5:
Respiratory and sleep disturbance Body image symptoms cluster
symptoms cluster
(12.6%) (10.3%)

Key clusters Factor 5: Factor 3:

Respiratory and sleep disturbance
symptoms cluster

Anorexia- related symptoms cluster




Fac. of Grad. Studies, Mahidol Univ.

Ph.D. ¢Ning) / 95

Table4.23 The comparisons of symptom clusters across symptom dimensions

between symptoms clusters of symptom severity and symptom

distress affecting on functional status (cont.)

Topics Symptom Severity Symptom Distress
Clusters1 Emotional-elimination Emotional-elimination discomfort
discomfort symptoms cluster symptoms cluster

Key Predictors - Feeling irritable - Feeling irritable
- Feeling drowsy - Feeling bloated
- Feeling bloated - Problems with urination
- Dizziness - Constipation
- Problems with - Shortness of breath
urination - Worrying
- Constipation (5.3%)
- Changes in skin
(5.4%)
Cluster 2 Anorexia-related symptoms Anorexia-related symptoms cluster
cluster
Key Predictors - Dry mouth - Lack of appetite
- Change in the - Change in the way food tastes
way food tastes - Dry mouth
- Lack of appetite * - Lack of energy *
(8.1%) (8.1%)
Cluster 3 Treatment-related Treatment-related gastrointestinal

gastrointestinal and other

symptoms cluster

and other symptoms cluster

Key Predictors

- Nausea
- Vomiting
- Hair loss
(0.9%)

- Nausea

- Vomiting
- Dizziness
(1.5%)
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Table4.23 The comparisons of symptom clusters across symptom dimensions
between symptoms clusters of symptom severity and symptom

distress affecting on functional status (cont.)

Topics Symptom Severity Symptom Distress
Cluster 4 Neurological and body image Treatment-related neurological
symptoms cluster and other symptoms cluster

Key Predictors - Numbness/tingling in hands/ feet - Numbness/tingling in hands/ feet

- “I don’t look like myself ” - Weight loss
- Pain - Difficulty sleeping
- Worrying (1.1%)
- Weight loss
(1.2%)
Cluster 5 Respiratory and sleep disturbance Body image symptoms cluster
symptoms cluster
Key Predictors - Shortness of breath * - "l don't look like myself"
- Cough - Hair loss
- Difficulty sleeping - Itching
(6.1%) - Changes in skin*
(1.5%)

*= Key symptoms

Part 4. Determine Lung Cancer Patients with Different Groups by

Symptoms Experience and Functional Status
Cluster analysis was used to determine lung cgpeteents with different

groups by different of symptoms experience. A comabon approach using a
hierarchical approach followed by a nonhierarchiggproach was used analysis in
this study. In the hierarchical cluster analysig, three, four, and five patient cluster
solutions were extracted. The results indicabed the two clusters solution provided
the best description of the data. Moreover, thmeeho five cluster solutions resulted
in groups that contained a small number of patieAts a result, the two-cluster

solution provided the best description of the datd was chosen because it provided
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better group separation and more parsimoniouspréagtion. This solution labeled
as a ‘high-symptom burden group’ (cluster 1, n=)188d a ‘low-symptom burden
group’ (cluster 2, n=161). The results indicatieal there were significant differences
between the two subgroups of patients’ symptom eeapee scores. Patients who were
categorized in the ‘high-symptom burden group’ Isgghificantly (p< 0.05) greater
mean symptom prevalence, symptom frequency, andpteym severity scores
compared to patients in the ‘low-symptom burderugt¢See table 4.24).
Independent sample t-test was used to examindiffieeences between the
two subgroups of advanced lung cancer patientsumctibnal status. Significant
differences in functional status score were foumdween the two subgroups of
advanced lung cancer patients. Patients who waegarized in the ‘high-symptom
burden group’ were significantly (p< 0.05) moreelk to have mean functional status

score lower than the ‘low-symptom burden group’q &ble 4.24).

Table 4.24 The comparisons of mean symptom experience scores and functional

status by patient subgroup

High-symptom burden  Low-symptom burden  p value

Symptom Experience (N=139) (N =161)

Mean SD Mean SD
Symptom Prevalence 17.86 2.90 10.57 2.94 0.00*
Symptom Severity 39.69 9.26 20.56 6.44 0.00*
Symptom Distress 39.96 10.39 20.10 6.66 0.00*
Functional Status 1.99 0.281 2.071 0.405 0.03*

* p < 0.05 based on group comparisons by indepdrtetest

Summary of the Resultsin this Chapter
1. Lack of appetite was rated as the most prevalempsym. Problem
with urination was rated as the most frequent spmpt Lack of appetite was rated as

the most severe symptom and constipation was est¢lde most distressing symptom.
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2. Five major clusters were extracted in bothdimensions of symptom
severity and symptom distress. Symptom clustersyoiptom severity and those of
symptom distress were not identical. The ‘Ancaerdlated symptoms cluster’ was
existed almost similarly across symptom dimensions.

3. The functional mean score was 2.03 on 1-4esdarticipants were
partially limited functional status. The personate activity was mostly maintained.
The activity mostly limited was the occupationahdtions.

4. The factor scores of all five symptom clustefssymptom severity
together significantly explained 12.6% of the vades in the functional (P<0.05).
Only ‘Anorexia-related symptoms cluster’ and ‘Reapory-related sleep disturbance
symptom cluster’ were statistically significant gietors of functional status. The
cluster explaining the greatest proportion of tlagiance in the functional status was
‘Respiratory-related sleep disturbance symptomtetus The key predictor in this
cluster was shortness of breath.

5. The factor scores of all five symptom clustefssymptom distress
together statistically significant explained 10.3%the variances in the functional
(P<0.05). Only ‘Body image symptoms cluster’ andnokexia-related symptoms
cluster’ were statistically significant predictordf functional status.The cluster
explaining the greatest proportion of the varianoethe functional status was
‘Anorexia-related symptoms cluster’. The key préaticn this cluster was lack of
energy.

6. Patients who were categorized in the ‘highystygmm burden group’ had
significantly (p< 0.05) greater mean symptom premaé, symptom severity, and
symptom distress scores, but lower mean functistelis score than patients in the

‘low-symptom burden group’.
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CHAPTER V
DISCUSSION

This chapter provides discussions in relationhi® tesults of this study.
The discussion focused on interpretation of thennfadings and examines the
clinical significance and implications of the rasuhs well as the need for the future

research. Strengths and limitations of this studyenalso provided.

Participants’ Characteristics

An average age of the participants in this studg W&.39, which were
older adults. Most of participants were male, aradriad. This finding were consistent
with several previous studies both Thai studiesléMgpoothon, Pongthavorndamol,
Sriyuktasuth, & Soparattanapaisarn, 2009; Pudtdngl.e2014) and aboard studies
(Akin, Can, Aydiner, Ozdilli, & Durna, 2010; Molass$is, Lowe, Blackhall, &
Lorigan, 2010). The majority had retired and lyiwith their family caregivers
(97%). For the health care costs, most particgpavdre supported by government
welfare (57.7%) which was consistent with the poesi Thai study of lung cancer
patients (Pudtong et al., 2014; Malangpoothora.ef009).

Most of the participants were diagnosed with NSGit&ye 1V. This result
was consistent with the literature research fourad most lung cancer patients were
diagnosed when their cancer was already in advastege (Keefe, Garst, McBride, &
Baucom, 2008). Participants were currently undergahemotherapy with various
treatment regimens. Hypertension was found the mostorbid. This finding was
similar to the previous studies both Thai studid®langpoothong et al., 2009;
Pudtong et al., 2014)and aboard studies ( Hoffra@ay).
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Symptom Experiences of Advanced Lung Cancer PatiestReceiving

Chemotherapy

The findings from this study showed that the sy experienced by
advanced lung cancer patients receiving chemotheragre complex and
multidimensional. They experienced a variety of ptams. In this study, of the 32
symptoms assessed, patients with lung cancer (B0¥ r&ported an average of 13.95
symptoms, with the ranges between 3 to 26 symptdoreng the disease and
treatment phases. In addition, participants egpead and weighted their symptoms
differently across symptom dimensions. This resdds congruent with the study by
Pudthong and colleagues (2014) who found that misti@ith lung cancer experienced
2 - 32 symptoms with a mean of 14.65 symptoms. ktitzl., (2001) found that 79%
of patients reported three or more symptoms. Thdirfgs also revealed that they

weighted the significance of their symptoms unelgual

Symptom Prevalence

The top five prevalent symptoms were lack of apegi8l.7%), lack of
energy (78%), constipation (70.3%), dry mouth (86),7and change in the way food
taste (62.7%) respectivelfhese finding were consistent with previous studieth
Thai (Malangpoothong et al., 2009; Pudthong et28l14) and aboard studies (Akin, et
al., 2010; Chan, et al., 2005). It was intergstmrecognize that although the studies
were conducted in different countries and at ddiférpoints in time, the symptoms
prevalence experienced by the lung cancer patiesits similar.

Lack of appetite was rated as the most prevalgmiptom and also was
rated as the top five in all symptom dimensionsnfSpm experiences were subjective
by nature and people evaluated and gave meaningsetoccurrence of perceived
symptom. In addition, the associations among components/miptom experiences
were bidirectional. Therefore, the symptoms rembries high prevalence and
frequency might be perceived and interpreted asmevere and distressful (Dodd et
al., 2001). Lack of appetite may be resulted fromemotherapy which causes the
taste buds to lose its function. They may have mesb of their tongue and lose the

ability to smell food; as a result, the sense tihgadeclines. This finding corresponds
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with previous studies (Lutz et al., 2001; Malangbong et al., 2009; Pudtong et al.,
2014).

In addition lack of energy or fatigue was rated as the secamd of
prevalent symptom. These results relevant witlessd\previous studies reported that
lack of energy was found in about more than 40 %406% of patients with lung
cancer (Malangpoothong et al., 2009; Pudtong e8M4; Hoffman, 2007). Lack of
energy may be resulted from the tumor necrosiofa@NF) which stimulates the
body to use more protein. Moreover, cancer patiesgi®e confronted with pathology
of the disease and long-term treatments; as atté®yl develop stress. A long period
of stress makes the body use reserved energy;quersity, lack of energy occurs.

Interestingly,participants were reported constipation as thefit@pof all
symptom dimensions (the third rank of prevalent goms, the fourth rank of severe
symptom, and the first rank of distressing symptonihis finding corresponds with
previous studies by Pudthong and team (2014) f&am8% of patients with lung
cancer reported constipation. For Western studgfffkn and team reported
constipation was found in about 53% (the fourthkraf prevalent symptoms) of
patients with lung cancer. Constipation may beulted from cancer disease itself,
and the effects of opioids, nacrotic, and chemaime(Woolery et al., 2008). Among
patients with cancer, the prevalence of constipatitay be as high as 60% and
increases to 87% in such patients taking opioidseiduce their pain (Wirz &
Klaschik, 2005). In addition, 81.7% of the partints experienced lack of appetite,
change in the way food taste, dry mouth resultingnadequate consumption of
vegetables and fruits, a low residue diet, inclgdimdequate fluid intake. This may
cause them to experienced constipation.

Dry mouth was also reported as the fourth rankpraivalent symptom.
Interestingly, this symptom was not rated as sev&mptom and distressing
symptoms. From patient’s interviewed, patients reggbthat when they experienced
dry mouth, they just plenty drank more fluids. Thadig not feel bothered by this
symptom. Dry mouth may be resulted from chemotherand vomiting-reducing
medications. This finding was congruent with thevious studies which found that
49-69% of patients with lung cancer who receiveéncbtherapy experienced dry
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mouth (Gift et al., 2004; Malangpoothong, et a002; Pudtong et al., 2014) which
consequently caused lack of appetite and chandesdhtaste.

A change in food taste is a common symptom inepédi with cancer and
resulted from both cancer and chemotherapy. Inghidy, about 62.7 % of patients
with lung cancer were reported this symptom asfiftte rank of top five prevalent
symptoms. The patients were more sensitive torliftete, spicy and detecting salty
but have difficulty detecting sweet tastes. Ide#o lack of appetite, weight loss, and
malnutrition (Cunningham, 2004). These finding everonsistent with previous
studies which reported a change in food taste wpsrted 35% to 48.9% in patients
with lung cancer (Gift, Stommel, Jablonski, & Giy&2003; Malangpoothong et al.,
2009; Pudtong et al., 2014).

Symptom Frequency

The top five frequent symptom were problem witmation (mean = 2.84),
followed by lack of appetite (mean = 2.80), numbriegling in hands/feet (mean = 2.73),
lack of energy (mean= 2.58), and feeling nervousaims 2.52).

Problem with urinary was rates as the most fregumptom. For
chemotherapy treatment, there were many differéi@motherapy drugs with the
potential for many different side effects. The legla work to excrete the powerful
chemotherapy drugs as they move through the bodthd process, some kidney and
bladder cells can become irritated. Symptoms ofid#a irritation include increased
urinary frequency (HealthLine & Team, 2014). In didad, it was possible that advice
from nurses about tdrink plenty more of fluids to flush the medicatimom the
system and to keep the system functioning propdihese finding were consistent
with previous studies both in patients with lungnoar (Gift et al.,, 2004;
Malangpoothong et al., 2009).

Lack of appetite and lack of energy were alsodratethe top five frequent
symptoms. These findings were consistent with jevistudies both in patients with
lung cancer ( Hoffman et al., 2007; Malangpoothengl., 2009; Pudtong et al., 2014)
and breast cancers (Phligbua et al., 2013).

Numbness/tingling in hands/feet were rated atttive rank of frequent

symptom. Chemotherapy drugs may cause problems métkious. Some chemo
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drugs such as carboplatin and paclitaxel can caus¥ness, or tingling in the hands
and feet (peripheral neuropathy)(Macmilian, n.&atients may also fine it hard to
fasten buttons or do other fiddly tasks (HealthLéhdeam, 2014). This finding was
consistent with the previous studies both in pa&ierwith lung cancer
(Malangpoothong et al., 2009).

In addition, this study found feeling nervous wased as the top five
frequent symptoms and also the top five distressipgptom. Nervous is feeling
excited and worried, or showing anxiety. A patiemhy become more anxious as
cancer spreads or treatment becomes more intehsepatients were feeling nervous
about cancer that is not responding to treatmertheay cannot receive chemotherapy
in the next time. Moreover, tumors in the lungs ntagate physical problems that

cause anxiety and nervous (HealthLine & Team, 2014)

Symptom Severity

The top five severe symptoms were lack of appdtiean = 2.56),
followed by difficulty swallowing (mean = 2.54), indoss (mean = 2.52), constipation
(mean = 2.48), and change in the way food tastesiinx 2.40), respectively. These
findings were consistent with previous studiesummgl cancer patients (Malangpoothong
et al., 2009; Pudtong et al., 2014; Wang, 2008}klaf appetite and constipation were
also rated as top five prevalent symptoms, andedising symptoms. Hair loss was
rated as the third rank of severe symptoms, buta$ not reported as prevalent
symptom, and distressing symptom. In this study/%Oof advanced lung cancer
patient receiving carboplatin and gemcitabine. Ge&ahme and carboplatin were less
common side effects of hair loss. Hair may thin batikely to lose all the hair
(Chemocare, n.d.; Macmillian, n.d.). It was almabtays temporary and hair will
grow back after chemotherapy ends. In addition, tnodbgpatients in this study are
more than 60 years old. They always just stayoateh Therefore, they were rated
hair loss as symptom severity but not distressiiese findings were consistent with
a previous study in patients with lung cancer bgtRong and team (2014) which also
found that hair loss was rated as the third randesktre symptom, but it was not rated

as distressing symptom. However, the result wateréifit from a study in breast
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cancer which found that patients with breast cameee rated hair loss as the most
severe symptom and also distressing symptom (Siveésial., 2008).

Interestingly in this study and the previous Thai studies inhblning
cancer (Malangpoothong et al., 2009; Pudtong e2@l4) and other types of cancers
(Chaiviboontham, Viwatwongkasem, HanucharurnkulM&Corkle, 2011; Phligbua
et al., 2013; Suwisith et al., 2008) found cangatients experienced problem with
sexual interest of activity approximately 0-25%eT8ymptom was not rated as the top
five of all symptom dimensions. Inconsistent withwastern study by Gift and team
(2004) who found elderly lung cancer patients eigmeed lack of sexual interest
31%, but they were rated this symptom as the mesergy symptom. This
incongruent result may be caused by cultural diéfiee. Unlike Western, a Thai
person is not comfortable to even discuss thiseisgenly because they think that it's
private and very personal issue. Therefore, thay tme afraid to talk with others

about this symptom.

Symptom Distress

The top five distressing symptoms were constipafmean = 2.70), lack
of appetite (mean = 2.68), pain (mean = 2.56),irigehervous (mean = 2.49), and
worrying (mean = 2.41) respectively. Constipatioaswated as the most distressing
symptom and also rated as top five symptoms oidimtlension. This finding was
consistent with previous studies in breast can®digbua, 2012; Suwisith et al.,
2008). Constipation is a major source of distregsphtients with cancer. It can be
secondary to disease squealed, side effects afmees or preexisting conditions. If
constipation is not managed proactively, patieats €xperience increased discomfort
and negative consequences, such as feeling bloaedrexia, nausea, bowel
impaction, or bowel perforation, all of which cae bfe threatening and have an
impact on quality of life (Myra Woolery et al., 280 Lack of appetite was also rated
as the top five distressing symptoms and all symptiimensions. The findings also
confirmed by previous studies (Malangpoothong €t28l09; Pudthong et al., 2014).

Approximately, 56.7% of patients in this study espnced pain and also
reported this symptom as the third rank of theftep distressing symptom. Pain is

resulted from various factors. About 70-90% of @ngatients developed pain when
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the disease was in an advanced stage (Thammakurdp@4). Patients with lung
cancer often appeared at late or advanced staghe disease, and thus pain can also
be a problem for patients (Claessens et al., 20@0j)eover, pain may be caused by
chemotherapy. Short and long term consequencesh@hatherapy treatment can
involve pain in this study. The result was simiafbund in lung cancer and general
advanced cancer. This results relevant with prevgtudies found that pain was the
distressful symptom ( Sarna et al., 1993; Pudtheirad., 2014).

Feeling nervous (mean = 2.49), awdrrying (mean = 2.41) were also
rated as the top five distressing symptom. Therdiap of cancer and side effects of
medications cause the patients exact a psycholagmthemotional toll. Patients may
have anxiety, stress, and worry (HealthLine & Te2014). Moreover, patients also
worry about becoming a burden to family memberso(lkuMa, 2002). Congruently,
the findings from previous studies which found thidie most serious disruptions in
women with advanced lung cancer were worry aboilityato care for self, and worry
about cancer progression (Sarna, 1993). |If thishpsogical distressing symptom
cannot be solved, other symptoms, such as depmnessleeping difficulty, and
constipation can occur (Gobel, 2004).

In conclusion, advanced lung cancer patients @uieg chemotherapy
commonly experienced multiple symptoms rather thamgle symptom. This study’s
findings supported the theory of unpleasant sympbgnienz and colleagues (1997)
in the way that symptom experiences are multidinograd. Two or more symptoms
occurring together were likely to catalyze eacteath

In addition, the results of this study showed thia perceptions of
symptoms were different among the dimensions o¥glemce, frequency, severity,
and distress. This finding confirmed the previotisdies both in the lung cancer
(Malangpoothong et al., 2009; Pudtong et al., 20/41g et al., 2008) and breast
cancers (Phligbua et al., 2013; Suwisith et alQ80vhich found the symptoms that
occurred most may not be the ones that the patieetseived in dimension of
symptom prevalence, frequency, severity, and distréflhe symptoms reporting most
symptom prevalence were not necessarily to be thet¢ symptom frequency, severity,
or distress. In this study, lack of energy and dmguth were rates as top five

symptoms prevalence, but were not rated as topsivere symptoms. Problem with
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urinary and numbness/tingling in hand/feet wereedaas the top five frequent
symptoms but were not reported as the top fivaherosymptom dimension.

Difficulty swallowing, hair loss, and changefood taste were rated as the
top five most severe symptom but were not repoesdop five most distressing
symptom. Whereas pain, feeling nervous, and wogryiere not reported as prevalent
symptom and severe symptom but were rated as thefite most distressing
symptom. Furthermore, the symptoms commonly existdtie top five ranks across

symptom dimensions were lack of appetite and cpatstin.

Symptom Clusters based on Symptom Severity Dimensioin Lung

Cancer Patients Receiving Chemotherapy

The findings from this study confirmed previousdséis (Chaiviboontham,
Viwatwongkasem, Hanucharurnkul, & McCorkle, 201ift@t al., 2004; Pudtong et
al., 2014; Wang et al., 2008) that symptom clustarsted in patients with lung cancer
receiving chemotherapy. Using principal componerdlysis with varimax rotation,
five symptom clusters accounted for 42.53% of var@in all symptoms extracted in
the dimensions of symptom severity. The name ofsgmaptom cluster was assigned
or given based on the majority of the symptoms iwithe cluster. The clusters were
labeled as:

1. Emotional-elimination discomfort symptom cluster consisted of
feeling irritable, feeling bloated, problems withrination, constipation, feeling
drowsy, dizziness, and changes in skin. This cluss not been reported in previous
studies.

There were seven previous studies that examinegtgymcluster in lung
cancer by using severity score (Chan et al., 2B0%;& Lyon, 2006; Gift et al., 2004;
Gift et al., 2003; Hoffman, 2007; Wang et al., 2p@8hich used the different
instruments, design, statistical method, and ppdit’'s characteristicsThree of
seven studies identified symptom cluster by usihg tnost common symptom
approach which focused on a few symptoms empiyicalbnsidered clinically
important (Chan et al., 2005; Fox & Lyon, 2006; fiwdn et al., 2007). Those studies
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were more likely selected different symptoms havasgociations to each other and
determined the relationship between symptoms iluster. Rather, this current study
identified symptom cluster by using all-possiblemggom approach which any

potential symptoms that patients experience arsidered in cluster identification.

The findings from the current study revealed tlt $ymptoms in each
cluster seem to be aggregated with their similaesyof symptoms. The other three
studies using the same symptom approach with thidys but using different
measurement and patient’s condition. Wang et@&p examine symptoms cluster in
lung cancer patients using MD Anderson Symptom it measurement (MDASI).
The MDASI is a list of 13 symptoms includes geneaativity, mood, and work,
relations with other people, walking, and enjoymeftife. On MDASI, only two
symptoms (i.e., feeling sad and distresgpluate emotional status, while on the
MSAS, four symptoms (feeling sad, worryinfgeling nervous, feeling irritable)
evaluate emotional status. In addition, MSAS car@diof items to measure eliminate
function (problem with urinary, diarrhea, and cqoation), whereas MDASI is not.

Therefore, the absence of emotional clinical cluste previous study
might be because they were not evaluated as thmydsbe. Obviously, numbers and
types of symptoms of each instrument used to etalsgmptoms take significant
roles in identifying symptom clustering. Additiohal cluster type and composition
depends on the population’s characteristic, disestsge, assessment method,
instrument, timeframe, and statistical method (Kétnal., 2009; Kirkova, Walsh,
Aktas, & Davis, 2010)

2. Anorexia-related symptoms cluster consisted of lack of appetite,
change in the way food tastes, and dry mouth. Tindinfgs were consistent with
previous studies. Gift and colleague (2004) repbdesingle large cluster label as
‘general symptom cluster’ which contained the symmp of lack of appetite and
altered taste. Wang and team (2008) examined tss-gectional study in lung cancer
patients which found that appetite and dry moutlmewfermed together as ‘general
symptom cluster’. Further, previous Thai study exang symptom cluster in lung
cancer patients reported lack of appetite and ahanfpod taste were crusted together

as a part of ‘digestive impairment symptom clugierdtong et al., 2014).
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3. Treatment-related gastrointestinal and other symptms cluster
consisted of nausea, vomiting, and hair loss. Tihding consistent with previous
lung cancer studies reported nausea and vomitimg feemed together with different
sets of ‘general symptom cluster’ (Gift, et al.02)) and ‘gastrointestinal symptom
cluster (Wang et al., 2008). Further, nausea amuiting have been found formed
together in other types of cancer studies (Chens&ng, 2006; Walsh & Rybicki,
2006). Suwisith et al., (2008) examined symptonstelu in breast cancer reported
nausea and vomiting clustered as a part of ‘gadésiinal symptom cluster’. The
result in current study was supported previous )sttitht nausea and vomiting

clustered consistently (Kirkova et al., 2010).

4. Neurological and body image symptoms clusterconsisted of
numbness/tingling in hands/feet, ‘I don’t look like/self’, pain, worrying, and weight
loss. These cluster was consistent with previousi $tudy (Chaiviboontham et al.,
2011). The finding reaffirmed the findings of lohgiinal study in a large
heterogeneous group of patients with cancer by 8&udéis and colleagues (2010)
who reported some initial link between the hand/folister (hnumbness/tingling in
hands/feet) and body image cluster( | don’t lo&k Imyself).

Furthermore, the findings of this study revealednness/tingling in
hands/feet, ‘I don’t look like myself’, pain, woing, and weight loss symptoms all
loaded on one factor, whereas other previous studiend these symptom loaded in
separate factors with their own distinct names. nipla, Suwisith and colleague
(2008) reported worrying and ‘I don’t look like melé formed together as a part of
‘emotions related symptoms cluster’, whereas paid aumbness/tingling formed
together as a part of ‘pain related discomfort sgmpcluster’ in breast cancer study.
Phligbua and colleague (2013) reported ‘I don’tkid&e myself’ and worrying were
formed together as a part of ‘psychologically-reteself-image symptom cluster’.

5. Respiratory and sleep disturbance symptoms clust consisted of
shortness of breath, cough and difficulty sleepR@spiratory symptoms are central to
patients symptom experiences in lung cancer papukRbecause they also interact in

various complex ways both with each other and waithariety of non-respiratory
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symptoms such sleep disturbance (Cooley, 2000; $daas et al., 2010). This cluster
have not been reported as symptom cluster in biezaster (Phligbua et al., 2013;
Suwisith et al., 2008). This finding was consisteith previous lung cancer studies
(Chan et al., 2005; Fox & Lyon, 2006; Hoffman ket 2007).

Chaiviboonthum et al., (2011) reported shortndsbreath and sleeping
difficulty were formed together in advance heterggmus group of Thai patients with
cancer. Wang and colleague (2006) found cough #wdireess of breath formed
together as symptom cluster. Cough plays a cerglalwith the respiratory symptom
cluster. Cough can trigger breathlessness (andveitsa), persistent cough could lead
to fatigue and perhaps low oxygen saturation fragathlessness can further deplete
energy levels, providing a physiological link tockaother (Molassiotis et al., 2010).
Pudthong and team (2014) reported coughing andgisigealifficulty were formed
together as a part of ‘sleep alteration symptonsteltt One qualitative study in the
exploration of respiratory distress symptom clugtdung cancer reported respiratory
distress symptom cluster, encompassing cough,lesaness and fatigue, which co-
occur and influence each other. Unresolved couggbarried strong implications for
patients’ breathlessness, sleep disturbance, géigddéaMolassiotis et al., 2010).

While it was acknowledged that symptom clustersewndifferent in each
study based on the scales used to assess symptamthe particular timing of
assessment, sample and sample size, they all sdotae’ symptoms (of cough and
breathlessness). This result reaffirmed by thdystf Kirkova and colleague (2011)
who reviewed articles on cancer symptom which regabfdyspnea (breathlessness)
consistently clusters with cough (Sarna & Brec®97; Walsh & Rybicki, 2006) and
also cluster with insomnia problem (Sarna & Bred897). Therefore, this was an
important symptom that was responsible for sigaifitcmorbidity and impairment in a
number of quality of life areas (Sarna et al., 20@hd its appropriate management
was of paramount importance during the short sahspan of lung cancer patients.

In conclusion, the findings obtained from thisdstwonfirmed those of the
previous studies that symptom clusters based ompteymseverity dimension existed
in patients with advanced lung cancer receivingrateerapy. The comparison of the
specific symptom clusters identified in this studyprevious studies revealed some

similarities as well as some differences.
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Differences in the composition of the clusters rhayrelated to differences
in the instruments used to assess the symptomsutin@er of symptoms, analytical
methods, and sample’s conditions might cause tfffereinces in the patterns of
symptom clusters (Kim et al., 2009). Interestinglglyspnea (breathlessness)
consistently clusters with cough (Sarna & Brec®97;, Walsh & Rybicki, 2006) and
also cluster with insomnia problem (Sarna & Bred®97). In addition, nausea also
crusted consistently with vomiting. Findings frohist study and comparisons across
studies suggest that the number and specific synmgtas well as the rating scales that
are included on a multidimensional questionnaimedito be considered in future

studies of symptom clusters.

Symptom Clusters based on Symptom Distress Dimensidn Lung

Cancer Patients Receiving Chemotherapy

The findings from this study confirmed those frome\pous studies in that
symptom clusters using distress score existed fierga with advanced lung cancer
receiving chemotherapy. Using principal componemdlysis with varimax rotation,
five symptom clusters which were identified accaanhfor 43.70% of variance in all
symptoms was extracted in symptom distress. Theenainthe symptom cluster was
based on the majority of the symptoms within thestr. The clusters were labeled as:

1. Emotional-elimination discomfort symptoms cluster consisted of
feeling irritable, feeling bloated, problems withination, constipation, shortness of
breath, and worrying. The findings of this studyealed that all symptoms loaded on
one factor, whereas previous studies found thesg®ms loaded in separate factors
with their own distinct names. Molassiotis and te@®10) examined the qualitative
research in the exploration of respiratory distregsiptom cluster in lung cancer
indicated that breathlessness tended to provokéi@madsymptom (Molassiotis et al.,
2010). In addition, the study of symptom clusterhai breast cancer reported feeling
irritable, worrying, shortness of breath, and feglbloated formed together as a part

of ‘emotions and pain related discomfort symptomstgdr’ (Suwisith et al., 2008),
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problems with urinary, feeling bloated, and coretiipn formed together as a part of
‘discomfort symptoms cluster’ (Phligbua et al., 301

2. Body image symptoms clusteconsisted of ‘I don’t look like myself’,
hair loss, itching, changes in skin. This clusesrds to be associated with treatment
and disease progression. The findings of thisystadealed all symptoms loaded on
one factor, whereas other previous studies fouedetlsymptoms loaded in separate
factors with their own distinct names. Pudtong aolleague (2014) reported ‘I don’t
look like myself’, and hair loss clustered togethsra part of ‘body image symptom
cluster’, while ‘itching and change in skin’ forméabether as a part of ‘dermatologic

and dizziness symptom cluster’.

3. Anorexia-related symptoms clusterconsisted of lack of appetite,
change in the way food tastes, dry mouth, and tdobnergy. In the population of
patients with advanced cancer, the most commornet|usnorexia-cachexia, also has
been found in many studies (Cheung, Le, & Zimmema&009; Jimenez et al., 2011;
Miaskowski, Aouizerat, Dodd, & Cooper, 2007; Wal&hRybicki, 2006). Lack of
appetite was one of the factors that caused laadnefgy in cancer patients because
the body had inadequate nutrients to repair cellbis result of current study was
consistent with previous studies both in lung camaeel other types of cancers (Gift et
al., 2004; Henoch, Ploner, & Tishelman, 2009; Waaigal., 2008). In advance
heterogeneous cancer study, Walsh and Rybicki (2@&gorted fatigue, anorexia,
lack of energy, dry mouth, and taste changes fortogdther as a part of ‘fatigue-

anorexia-cachexia cluster’.

4. Treatment-related gastrointestinal and other symptms cluster
consisted of nausea, vomiting, and dizziness. ‘Acea treatment-related symptom
cluster refer to a group of three or more symmamecurring together that arise or
worsen during treatment (Honea, Brant, & Beck, 3007his result of current study
was consistent with previous studies by Hird et(@010) reported nausea, vomiting,
and dizziness formed together as a part of symptluster in patients with brain

metastasis receiving radiotherapy. In additiorgatment-related symptom clusters,
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particularly GI symptoms (such as nausea, and vog)itvere reported as common
adverse effects of chemotherapy in several stuoi¢ls in lung cancer (Gift et al.,
2004; Wang, et al., 2008), and in other typescahcer groups of oncology patients
(Chaiviboontham et al., 2011; Chen & Tseng, 2006wiSith et al., 2008). The
findings also confirmed by Chen et al., (2011) dfickova et al., (2011) which
reviewed articles cancer symptom cluster reportadsea and vomiting clustered

consistently across instruments and analyses.

5. Treatment-related neurological and other symptms cluster
consisted of numbness/tingling in hands/feet, weighs, and difficulty sleeping.
Group of these symptoms occurring together thateaor worsen during treatment.
Chemotherapy drugs may cause problems with nerveush as carboplatin and
paclitaxel can cause numbness, or tingling in tlends and feet (peripheral
neuropathy)(Macmilian, n.d.). Patients may als@ finhard to fasten buttons or do
other fiddly tasks (HealthLine & Team, 2014). Inngu cancer, weight loss was
associated with increased symptom distress (Sarimajsey, Brecht, Dean, &
McCorkle, 1994). Sarna and colleague (1993) fouartofs associated with weight
loss in lung cancer were treatment with chemotherap

In conclusion, the findings from this study confedhprevious studies that
symptom clusters based on symptom distress dimensxisted in patients with
advanced lung cancer receiving chemotherapy. A aoisyn of the specific symptom
clusters identified in this study to previous répdrsome similarities as well as some
distinct differences.

It was not surprising that inconsistent results evésund across these
studies in terms of the number of clusters idesdifi(Kim et al., 2009). The
differences in the specific symptoms within a cdushay be due to whether severity
or distress ratings were used in the factor analyseaddition, the instruments used to
evaluate symptom clusters varied across theseestudarieties of analytic procedures
(e.g., factor analysis, cluster analysis, multiglemensional scaling), and the number
as well as the specific symptoms on the symptorentories were used to identify
symptom clusters with both heterogeneous and honsmges samples of patients in

terms of their cancer diagnoses. This also confirfog previous studies which the
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structures of symptom clustering were various ewmehomogenous sample (Kim et
al., 2009; Pudtong et al., 2014; Suwisith et £08).

Symptom Clusters across Symptom Dimensions

The results of this study showed that symptom telgsof symptom
severity and symptom distress were not identioalthough the number of clusters
was equal between symptom severity and symptomedsst they were different in
terms of the characteristics of the clusters (sabélerl 4.9). Cluster composition
depends on multiple factor such as symptom dimen#okova & Walsh, 2007). The
differences in the specific symptoms within a alushay be due to whether severity
or distress ratings were used in the factor analy€hen & Lin, 2007; & Gift et al.,
2004). The results of this study revealed somelamirntnes, as well as some partially
similar. For instance, the ‘Anorexia-related gyoms cluster existed almost
similarly across symptom dimensions. In symptom esgy dimension, the
‘Respiratory and sleep disturbance symptoms clustemposed of shortness of
breath, cough, and difficult sleeping which formedether as cluster, whereas all of
these symptoms loaded in separate factor in dssttiesension. This can be explained
with the homogeneity of this cluster in that thendnsion of symptom dimension was
not strong enough. Symptoms in this cluster thenaggregate with other symptoms
in distress dimension. This result was consistetit previous study by Kim and team
(2009) who evaluated for differences in symptonstdts in a homogeneous sample of
oncology patients under receiving Radiotherapy qushoth the occurrence and
severity dimensions of the MSAS. The results showwet although the specific
symptoms within each cluster were not identicakrehwere three very similar
symptom clusters were identified regardless of \waetoccurrence or severity
dimensions were used. In addition, Suwisith andnt¢2008) reported that symptom
clusters of symptom severity and those of symptastrabss in patients with breast
cancer were not identical. They were different ennts of the number of factors
existed. However, the characteristics of the chgsigere almost similar.

The different existence of symptom clusters betwsgmptom severity

and symptom distress might be discussed with ttogiceptual differences. Symptoms
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themselves are unstable by nature as various factor influence how an individual
perceives and interprets them. Symptom severithesdimension that quantifies the
degree, strength, or severity of the symptom (Letrad., 1997) whiclinvolves human
interpretation and the meaning given to the pesmtisymptom (Dodd et al, 2001a),
whereas symptom distress refers to the degreeitthuiie individual experiencing the
symptom is bothered by it (Lenz et al., 1997). Tmding was consistent with a study
of Goddell and Nail (2005) who operationalized thecapt of symptom distress using
a literature synthesis and confirmed that symptastress distinct from symptom
intensity. However, these two symptom dimensionssdme degree, might overlap
and share some similar processes of participamtis‘gretation. Therefore, it might be
possible for the similarity of symptom clustersass symptom dimensions.

Functional Status among Advanced Lung Cancer Receiw
Chemotherapy

From the results, the functional mean scores wage from 1.08-3.98 on
scale of 1-4. The mean of total functional scors @#®3(SD=0.36). Participants were
partially limitation on functional status. The palfy limited functional activities
might be from their self-care behaviors in relasida prevent possible infections from
any outdoor activities, limited their activities figmily’s member, and not from the
symptoms. However, Tanaka and colleagues (20023),suddied impact of symptoms
on daily life activities in patients with advanckdg cancer, found that symptoms
rated as low severity (1 to 3 on a 0-10-point nucaéiscale) were severe enough to
interfere with at least one daily life activity).

Comparing with previous study by Suwisith and eatjue (2007) found
the functional scores of Thai breast cancer paiemidergoing chemotherapy were
ranged from 1.34-3.55. The mean of total functiosabres was 2.465 (SD=0.52).
Naewjumpa and colleague (2014) reported the funatiecores of Thai breast cancer
patients receiving chemotherapy were ranged fro88-2.97. The mean of total
functional scores was 2.12 (SD=0.39). These firglimglicated that advanced lung
cancer patients were more severely limited in fiometl status than breast cancer
patients. This study also confirmed the previondifngs that adults with lung cancer
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are more severely limited in functional status whempared with other cancer
patients ( Kurtz, Kurtz, Stommel, Given, & Give®9B; Sarna, 1993)

Further, the result showed that personal care iaeivwere mostly
maintained. This result was consistent with presistudies (Kongsaktrakul, 2004;
Naewjumpa et al., 2014; Suwisith et al., 2008) sTimdings was possible that patients
also maintained their daily living by limiting thrainnecessary functional activities to
take their sick roles (Suwisith et al., 2008).

The activity mostly limited was the occupationah¢tions. This result was
consistent with previous studies in lung cancerepéd (Kongsaktrakul, 2004; Sarna,
1994). In contrast with the finding of breast cancthe researchers reported breast
cancer patients can maintain their work duringtimemt (Naewjumpa et al., 2014;
Suwisith et al., 2008).These results might be discussed with several nsageor
example,mostly participants in this study were elderly with average age of 61.39
years and retired already (20.7%). In this study mmajority of participants’
occupations were retired (20.7%), and unemploy&d@d). A group of cancers who
suffer from impaired health as a result of thdiveks, and this impairment sometimes
leads to a decreased ability to work, or even disab Employment and impaired
work ability has most commonly been found to beveisged with cancer type, type of
treatment, and physical workload. Cancer has a tivegampact on employment
patterns with studies estimating between 10% afd 88employees do not return to
work following treatment for cancer. Some peojtel that they can’t work at all and
their families don’t allow them to do any work. Semeople choose to take some time
off from work during treatment for cancer (Tasksld.indbohm, 2007).

Further, side effects of treatment such as naasdaatigue may have an
influence on daily work routines. Cancer-relatedigue is very common among
people being treated for cancer. In this studyk [@#cenergy was rated as the most top
five symptom prevalence (78%; the second rank)symiptom frequency (the fourth
rank). Cancer-related fatigue can present sigmfichallenges for workers: affecting
their physical functioning, and causing emotion@trdss. Of patients who were
employed, 75% changed their employment status eeswalt of fatigue (Taskila &
Lindbohm, 2007).
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In addition, participants in this study were adseoh lung cancer who
experienced with respiratory problem which assedawith fatigue and functional
decline (Sarna et al., 2004his can be effects on colleagues and family. litgkib
work during treatment or return to work after cantceatment, frequent or prolonged
work absenteeism, or problems with work performamay have substantial
economic impact on participant’s family. From tiierview, some of patients in this
study reported they quitted or reduced their owin ¢luring the period of cancer
treatment and their family members work more. @esnin work also may have
substantial impact on self-esteem, quality of ldad social or family roles (Steiner,
Cavender, Main, & Bradley, 2004). Patients maydneetake time off during their
treatment or reduction in working hours or workidgys. Although colleagues and
workplaces can offer a lot of potential supportetaployees diagnosed with cancer,
taking a lot of time off can make individuals feeit of touch with what's going on at
their workplace and they can lose confidence iir thigility to do their job well. The
impact of cancer and its treatment on work is vatgresting and should be study in

the future.

The Influences of Symptom Clusters on the Functiorastatus in

Advanced Lung Cancer Receiving Chemotherapy

The results from this study partialljupported the proposition of the
conceptual framework for the study. The Theorympbleasant symptoms asserts that
the experience of symptoms can have an impactemthvidual’s ability to function.
The symptoms can occur together and simultaneouslyhe results of this study
showed that not all symptom clusters having staesily significant influence on
functional status.

The detailed were as follows:

1. For severity dimension, the factor scores of ak fsymptom clusters of
symptom severity together statistically significemplained 12.6% of the variances in
the functional status (P<0.05). Only ‘Anorexia syoms cluster’ and ‘Respiratory
and sleep disturbance symptom clusteere statistically significant predictors of

functional status.
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1.1 The ‘Anorexia symptoms cluster’ ; lack of afiigewere
form together with dry mouth, and change in the Wicod taste as cluster, which all
together statistically significant explained 8.1%ihe variance in the functional status.
Lack of energy was the statistically significantmgtom explaining the greatest
proportion of the variance in functional status tms cluster. This finding was
consistent with a previous study by Suwisith antleegue (2008) which found that
lack of appetite was the key predictors of ‘Gl-ated fatigue symptom cluster’
influencing the functional status in Thai breashaz patients. In addition, these
results was also consistent with previous studieisiwfound that lack of appetite had
a negative relationship with functional status imairadvanced lung cancer patients
(Malangpoothong et al., 2009) and breast cancérgat(Naewjumpa et al., 2014).

Not all symptoms in this cluster having statidticaignificant
influence on the functional status. Although, odlyy mouth and lacks of appetite
were significant predictors of functional statusile change in the way food taste did
not contribute significantly to regression. Justdiese a variable is not contributing a
statistically significant degree of prediction imetmodel is not a reason to presume
that the symptom itself is a poor predictor (Mey&amst, Guarino 2013).

According to TOUS, multiple symptoms can occurethgr as
a result of a single event, or one symptom cangale@nother (Lenz et al., 1997). In
this cluster, change in the way food taste symgtontly with dry mouth and lacks of
appetite significant predicted functional statuppéarently, it is possible that change in
the way food taste symptom may have indirect eftectfunctional status through
other two symptoms within a cluster.

Consistent with several studies in lung cancerakagethat dry
mouth resulted from chemotherapy which consequerdlysed lack of appetite and
changes in food taste (Gift, et al., 2004; Malarggpong, et al., 2009; Pudthong et al.,
2014). Change in food taste was a common sympiolung cancer patients which
leads to lack of appetite and malnutrition (Cunhizng, 2004; Malangpoothong et al.,
2009; Pudtong et al., 2014).

Multiple regression and factor analysis have besaduto
interpret the multivariate relationship betweeneipendent and dependent variable,

but these analytic approaches have limitation. Téetor model is confined to
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representing only direct effect between the faend symptoms variables (Olson,
Hayduk, and Thomas, 2014). Other analytic apprcatieg could be taken to identify
symptom cluster such as structural equation mo¢#sM) is recommended. SEM
permits more detailed representations by tracirgg rbuted of causal impact (both
direct and indirect) of interest to both the invgastor and the cliniciann addition a
study by Olson and colleague (2014) found that Sieknits investigating and testing
of a greater variety of potential causal intercatiogs among symptoms. SEM
incorporated and tested specific clinically antatgal causal relationships among the
symptoms and changes in those symptoms over time.

1.2 The ‘Respiratory and sleep disturbance sympttuster’
was the strongest predictor of the functional stalw this cluster, cough, shortness of
breath, and difficulty sleeping form together asstér, which they jointly explained
6.1% of the variance in the functional status. yOsthortness of breath negatively
predicted functional status. In particular, shosgef breath in relationship to physical
function was commonly reported in the settingsdvfaaced lung cancer.

A decrease in functional status in advanced laagcer
patients is resulted from the imbalance of oxyggwps/ and demand, which evokes a
degree of respiratory failure. The patients carpetform their activities as usual,
move more slowly than usual, have to stay home,camthot go to work. As a result,
they feel worthless because they cause troubldeetofamily members (Lai, Chan, &
Lopez, 2007). This result corresponds with thestoyd Tanaka and colleagues (2002)
found that 55%of advanced lung cancer patients reeqpeed shortness of breath
which disturb on daily activity. The more severe #hortness of breath had a limited
to perform activities and their functional stat@ de very low. Gift and colleague
(2004) also found that shortness of breath wasifgigntly related to physical
function and role limitations in patients with lungncer.

In this cluster, cough and difficult sleep wem@ significantly
related to functional status. However, they weetly with shortness of breathless
significant predicted functional status. The stumy Malangpoothong and colleague
(2009) found that shortness of breath and diffisiéeping had a negative relationship
with functional status in Thai lung cancer patieM#en the patients sleep, all muscles

are relax and the body’s organs rest in order dainetheir strength. When the patients
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cannot sleep and have a difficult in sleeping, tteynot maintain their daily activities as
usual because they need to sleep during the day(ktitis & Graci, 2004). Naewjumpa
and colleague (2014) reported shortness of breasighing, and sleeplessness was
negative relationship with functional status in iltr@ast cancer patients.

Cough can trigger breathlessness (and vice vepsagjstent
cough could lead to fatigue and perhaps low oxyggration from breathlessness
can further deplete energy levels, providing a piggical link to each other.
Unresolved coughing carried strong implications fatients’ breathlessness, sleep
disturbance, and fatigue (Molassiotis et al., 201€3d to they cannot maintain their
daily activities. Apparently, it is possible thadugh and difficult sleep have indirect
effect on functional status through shortness eétir. Other analytic approaches that
could be taken direct and indirect effect betweanmoms such as structural equation
models (SEM) is recommended.

2. For distress dimension, the factor scores of el symptom clusters of
symptom distress dimension together statisticagigiBcant explained 10.3% % of the
variances in the functional (P<0.05). Only ‘Anoeexelated symptoms cluster’ and ‘Body
image symptom cluster’ were statistically significaredictors of functional status.

2.1 The cluster explaining the greatest proportafn the
variance in the functional status was the clusterAmorexia-related symptoms
cluster’ ; lack of appetite, change in the way foastes, dry mouth, and lack of energy
were all together explained 8.1% of the variancthenfunctional status. Only lack of
energy was negative significant predictors of fioral status. The possible
explanation is that lack of energy can causeptiteents not to be able to perform
their activities as usual (Cunningham, 2004). La€lenergy causes the patients to
have discomfort, boredom, and a decrease in sedf-ghility (Tanaka et al., 2002).
Lack of energy and functional status impairmentevkighly associated with each
other and had similar relationships with the otkariables (Siefert, 2010). This
finding was consistent with a previous Thai stugySuwisith and colleague (2008)
found that lack of appetite, and lack of energy m&gative relationship with the
functional status, and also was the strongest gi@dof the functional status in Thai
breast cancer patients. Lack of energy can predattange in functional status about
7.3% (Dodd et al., 2001b).
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Although, other symptoms (lack of appetite, cleairgthe way
food tastes, dry mouth) in this cluster did not tcbate statically significant to
regression, all these symptoms were jointly wittklaf energy significant predictors
of functional status. Apparently, it is possibhatt these symptoms may have indirect
effect on functional status through lack of ener@tructural equation models (SEM)
is recommended for testing specific clinically aipgated causal relationships among
the symptoms in a cluster.

2.2 The ‘Body image symptom cluster’; “I don't lodike
myself”’, hair loss, itching, changes in skin wefetagether explained 1.5% of the
variance in the functional status. Only change kim svas significant predictor of
functional status. The result was consistent w&itbrevious study which found that
hair loss, skin changes, and image changes forogather as symptoms cluster and
have synergistic effect on functional status iniTdraast cancer patients (Suwisith et
al., 2008). Although, other symptoms in this clustiel not contribute significantly to
regression, all these symptoms were jointly withrgje in skin statistically significant
predicted functional status. Apparently, it isspible that these symptoms may be
having indirect effect on functional status throwgdfange in skin. Structural equation
models (SEM) is recommended for testing specifimiclly anticipated causal
relationships among the symptoms.

In conclusionthe results of this study partially supported tbaaeptual
model of the study. Only ‘Anorexia symptoms clustnd ‘Respiratory and sleep
disturbance symptom cluster’ of severity dimensimg ‘Anorexia-related symptoms
cluster and ‘Body image symptom cluster’ of disgsedimension were statistically
significant predictors of functional status. Stwrel equation models (SEM) is
recommended for testing specific clinically antatiggd causal relationships among the
symptoms. The key cluster and the key predictors of symptenesty and symptom
distress were found different. For severity dimemsthe cluster of ‘Respiratory and
sleep disturbance symptom cluster’ was the strangeslictor offunctional status.
The strongest symptom predictor of functional statuthis cluster was shortness of
breath. For distress dimension, the cluster of #n@-related symptoms cluster’ was
the strongest predictor of functional status. Th®ngest symptom predictor of

functional status in this cluster was lack of egyergn addition, symptom clusters
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derived from ratings of severity score rather thestress score provided a more effect
on functional statusf advanced lung cancer receiving chemotherapy.

Patient Subgroup Differences in Symptoms experiencand Functional

Status

The result of the current study demonstrated that distinctly different
subgroups of patients with advanced lung canceeiviegy chemotherapy were
identified using a cluster analysis. These patisatsgroups, characterized as ‘high-
symptom burden group’ and ‘low-symptom burden grodatients in the ‘high-
symptom burden group’ had a greater symptom pragalesymptom severity and
symptom distress compared to the ‘low-symptom bumgi®up’. In addition, patients
in the ‘high-symptom burden group’ were signifidgntnore likely to have greater
mean of functional status than the ‘low-symptomdeur group’. The ‘high symptom
burden group’ was associated with poorer in fumaicstatus compared to the ‘low-
symptom burden group’. Therefore, these findingggsst that greater symptom
burden is associated with greater deleterious ®sffen the functional status in
advanced lung cancer patients. This current stushfirmmed and extended previous
researches (Dodd et al., 2010; Finnegan et al9;28Wede et al., 2008; Miaskowski
et al., 2006; Pud et al., 2008) that patient sulgggavith distinctly differing burden of
symptom experience could be identified and thesbgrewps associated with
differences in outcome.

This current study consistent with various presiostudies which
identification of subgroups of oncology patientsomeported similar experiences.
Gwede et al., (2008) identified distinct subgrodipkeast cancer patients. The results
reported that the ‘high-symptom burden group’ hagteater prevalence compared to
the ‘low-symptom burden group’, and was associatgith poorer quality of life
compared to the low-symptom burden group. Finnegaral (2009) identified
subgroups of adult survivors of childhood canceifferdd in frequency, severity, and
distress ratings for eight symptoms (lack of enesggrry, pain, difficulty sleeping,
feeling irritable, feeling nervous, difficulty coawtrating, and feeling sad). The results
found that distinctly different three subgroups ptients characterized as ‘high
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symptom subgroup’ (high frequency, severity, argtrdss ratings for all symptoms),
‘moderate symptom subgroup’ (moderate frequencyersy, and distress ratings for
all symptoms), and ‘low symptom subgroup’ (low fuegcy, severity, and distress
ratings for all symptoms), differed in QOL outcomesgh symptom subgroup had the
lowest mean QOL scores.

The other studies (Miaskowski et al., 2006; Pudlgt2008; Dodd et al.,
2010) used predetermined symptoms (i.e., painguati sleep disturbance, and
depression) which were identified as highly presakeymptoms during active cancer
therapy. Miaskowski et al (2006) identified distirsubgroup of various types of
cancer patients who experience symptoms differemcseverity score. The results
found that distinctly different three subgroupspatients characterized as ‘ low levels
of all four symptoms’, ‘high fatigue and low pairifpw fatigue and high pain’, and
‘high levels of all four symptoms’Patients who reported high levels of all four
symptoms reported the worst functional (performaustatus and QOL. Pud and team
(2008) identified distinct subgroup of oncology matients. Four distinct patient
subgroups based on symptom severity scores wengifidd: low levels of all four
symptoms; high fatigue and low pain; moderate tatignd high pain; and high levels
of all four symptoms. Patients who reported higkels of all four symptoms had
significantly poorer functional status and QOL. daahd team (2010) was explored
the most prevalent symptoms of pain, fatigue, sléispurbance and depression in
breast cancer patients in a longitudinal designe Tesult found that based on
symptom severity scores at T1 (the week beforeecywwb) and T2 (end of cancer
treatment), four patient subgroups were identifiall:low, mild, moderate, and all
high. At T3 (end of the study approximately onaryafter the start of chemotherapy),
three subgroups were identified: mild, moderateal ath high. Subgroups with high
severity levels of all four symptoms had poorerctional status and QOL at each time
point than other subgroups. Group membership clthager time.

The findings from this current study were consisteith those from the
previous studies which reported that patient withsubgroups with high symptom
burden levels had poorer functional status. Thatifieation of subgroups of patients
who have similar symptom experiences may help ifyelotw, and high-risk groups of

patients who may warrant different types, differdoses, or more targeted symptom
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management interventions which can improve pateentomes (Miaskowski et al.,
2006; Gwede et al., 2008; Pud et al., 2008). THudher research is needed to
identify subgroups early and to identify factorsesm@able to interventiorizor example,
future research could include social support orirppneasures to determine if the
observed subgroup differences are associated wWigrehces in support or coping
styles. If identified factors are amenable to cleabgfore, during, or after the course
of treatment, then the deleterious impact on outcamy be reduced or eliminated.
Summary of the results in this chapter, the figdimom this study partially
supported TOUS in that patients experience mora tre symptom, the symptom
experiences are relate to one another. The sympt@msin severity and distress
dimension. However, not all symptoms cluster infleee on functional status. It's
depending on the key predictor symptoms within ¢hester and other factors that
influence the symptoms and performance. Thereffungher research of symptom

cluster still need.

Strengths and Limitations of the Study

Strengths

With insufficient research on symptom cluster ahdir influences on
functional status in advanced lung cancer patisrdsiving chemotherapy, especially
in Thailand. This study provides the evidence thiit add to the growing body of
knowledge about the symptom clusters and theiuémites on functional status in
advanced lung cancer patients. Knowing which symptcoluster facilitated to
understanding the underlying mechanism of symptai@gelopment of more effective
symptom assessment and better cancer managensrgms that are targeted at all
symptoms within each cluster. The strengths ofghigly need to be addressed.

The strength of this study was its use of a sampth homogeneous
clinical characteristics that were, advanced lungncer patients receiving
chemotherapy. Designs of the study captured thelewlseries from symptom
occurrences to their effects on individual outcom@sis study provides the

understanding symptom experiences in all dimensiohgprevalence, frequency,
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severity, and distress symptom. There is a lacdkudy focusing on symptom clusters
with different dimensions in advanced lung candéost previous studies evaluated
only one symptom when explored symptom clusters.

This is the first study to explored symptom clustim Thai advance lung
cancer across symptom dimensions. The findingisfdtudy expanded the knowledge
in terms of its existence in dimensions of sevedtyd distress. The results of this
study showed that symptom clusters of severity digfress were not identical.
Participants rated symptoms to be highly severity they may not be the most
distress. The clusters with the highest varianqdaged in all symptoms were not
necessary to be found the key cluster. Furthersyimptoms with high factor loading
scores in each cluster were not necessarily thepkegictors in each cluster. This
result could lead to better understanding on tHeeréint dimensions of symptom
clusters between symptom severity and distress.aBgressing an understudied
problem, this study provides essential informationinvestigators who are moving
toward evaluating multiple symptom clusters. Momowhe results provided a basis
for developing novel strategies to manage multpyenptoms in lung cancer and
improve functional status.

In addition, this is the first study that was desid explicitly todetermine
whether subgroups of advanced lung cancer patieatsiving chemotherapy with
different symptom experiences differed in theirditional status. The results may help
to identify low and high-risk groups of patientdiah can guide health care providers
to treatment/management of disease or treatmerdtecel symptoms through
interventions tailored to individuals in each growhich could improve patient
outcomes.dentification of patient subgroups with higher gtom burden may be

useful in targeting the neediest individuals fdemention.

Limitations

The limitations were related to methodology andhoé of analysis. The
generalization of the results from this study may lbmited by the use of a
convenience sample and random was not practicahfserdescriptive study. Also, a
study using cross-sectional design limited the ¢iatanly one data point. This study,

therefore, was unable to demonstrate a pattergroptom experiences over time. In
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addition, data regarding symptoms using the MSASewassessed from the
participants with advanced lung cancer coming &hbspital for receiving next cycle
of chemotherapy when the symptoms were generdigvesl. Time of assessment this
may confound the study findings. Given the limdas of this study, the results should

be generalized with caution.
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CHAPTER VI
CONCLUSION

This chapter provides information on the summary tbé study,
conclusions, implications of findings and recomnegiahs for future research.

Summary of the Study

Symptom cluster exploration is an increasingly\ecfield of research. A
careful examination of symptom clusters may helghbm understanding the
underlying mechanism of these symptoms and in deisj more effective
treatments, and also provide new avenues for iaefgions to minimize the impact of
symptoms on health related outcomes. This stutedito: 1) describe symptom
experiences in all dimensions, 2) explore the erist of symptom clusters in severity
and distress dimensions, 3) compare the similaritgymptom cluster classified by
severity and distress 4) determine the influendesymptom cluster on the functional
status, and 5) determine whether subgroups of agédalling cancer patients receiving
chemotherapy with different symptom experienceedét in their functional status.
The Theory of Unpleasant Symptoms was used asotheeptual framework to guide
the study.

Participants in this study were 300 patients withg cancer receiving
chemotherapy during October, 2013 to March, 201dst\df participants were males,
married, Buddhist, older adults. The majority hadnary school education, retired
and government service with household income less 5,000 baths per month but
sufficient and saving expense. Health serviceewewrered by government welfare.
Most of them live with their family which spouse svanain caregiver. Most of the
participants were diagnosed with NSCLC stage IVrti€lpants were currently
undergoing chemotherapy with various treatmentmegs. The majority treatment

regimens received were carboplatin and gemcitalida¢a on the patient’'s comorbid
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conditions was presented in 94% of the participdntpertension was found the most.
The findings obtained from this study were as fo8o

1. Patients with advanced lung cancer reported anageenf 13.95
symptoms, with the ranges 3 to 26 symptoms dutieglisease and treatment phases.
Lack of appetite was rated as the most prevalenpsym. Problem with urination was
rated as the most frequent symptom. Lack of ampetds rated as the most severe
symptom and constipation was rated as the mosedshg symptom. The symptoms
commonly existed in high top five ranks across sympdimensions were lack of
appetite and constipation.

2. Five symptom clusters were identified accounted #2.53% of
variance in all symptoms was extracted in the dsiers of symptom severity.

Cluster 1: ‘Emotional-elimination discomfort syropt cluster’ had the
most percentage of variance (10.16%) composedebintgirritable, feeling bloated,
problems with urination, constipation, feeling dsywdizziness, and changes in skin.

Cluster 2: ‘Anorexia-related symptoms cluster sigted of three
symptoms, dry mouth, and change in the way footk$agnd lack of appetiteshich
explained 8.70% of factor variance.

Cluster 3: ‘Treatment-related gastrointestinal atiter symptoms cluster’
consisted of nausea, vomiting, and hair loss, wresiplained 8.63% of factor
variance.

Cluster 4: ‘Neurological and body image symptorhsster’ consisted of
numbness/tingling in hands/feel, “I don’t look likayself’, pain, worrying, and
weight loss , which explained 7.76% of factor vace.

Cluster 5: ‘Respiratory and sleep disturbance s$gmp cluster’ consisted
of shortness of breath, cough, and difficulty slegpwhich explained 7.28% of factor
variance.

3. Symptom clusters of symptom severity and thoseyofptom distress
were different in terms of characteristics of thesters. Five symptom clusters were
identified with 43.69 % variance in all symptoms.

Cluster 1: ‘Emotional-elimination discomfort sympte cluster’ had the
most percentage of variance (10.54%), which congpadefeeling irritable, feeling

bloated, problems with urination, constipation, rshess of breath, and worrying.
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Cluster 2: ‘Body image symptoms cluster’ consistédl don't look like
myself’, hair lost, itching, changes in skin, whiexplained 9.01% of factor variance.

Cluster 3: ‘Anorexia-related symptoms cluster detesl of lack of
appetite, change in the way food tastes, dry moatid lack of energy, which
explained 8.77 % of factor variance.

Cluster 4: ‘Treatment-related gastrointestinal adder symptoms cluster’
consisted of nausea, vomiting, and dizziness, whagplained 8.40% of factor
variance.

Cluster 5: ‘Treatment-related neurological and ptegmptoms cluster’
consisted of numbness/tingling in hands/feet, weighs, and difficulty sleeping,
which explained 6.97 % of factor variance.

4. The functional mean score was 2.03 on 1-4 scaldgicPants were
partially limited functional statusPersonal care activities were mostly maintained.
The activity mostly limited was the occupationahdtions.

5. The factor scores of all five symptom clusters pimptom severity
together significantly explained 12.6% of the vades in the functional (P<0.05).
Only Respiratory-related sleep alteration symptdoster’ and ‘Anorexia symptoms
cluster’ were statistically significant predictafunctional status.

‘Respiratory-related sleep alteration symptom eistvas the cluster
explaining the greatest proportion of the varialt@.3%) in the functional status.
Shortness of breath was the key predictor of thetfanal status.

‘Anorexia symptoms cluster’ composed of lack of efge, dry mouth,
change in the way food taste as cluster, whichiagether explained 8.1% of the
variance in the functional status. Lack of enemggs the significant symptom
explaining the greatest proportion of the variaimciinctional status in this cluster.

6. The factor scores of all five symptom clusters pimptom distress
together statistically significant explained 10.3%%the variances in the functional
(P<0.05). Only ‘Anorexia-related symptoms clustand ‘Body image symptom
cluster’ were statistically significant predictarsfunctional status.

‘Anorexia-related symptoms cluster was the clusgeplaining the
greatest proportion of the variance (8.1%) in thecfional status. Lack of energy was

the key predictor of the functional status.
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‘Body image symptom cluster’ consisted of “I dolwbk like myself”, hair
loss, itching, and changes in skin, which all tbgetexplained (1.5%) of the variances
in the functional (P<0.05). A change in skin was ey predictor of the functional
status.

7. Patients in the ‘high-symptom burden group’ haveatgr symptoms
prevalence, symptom severity, and symptom disttesspared to the ‘low-symptom
burden group’.

8. Patients in the ‘high-symptom burden group’ wersoagted with

poorer in functional status compared to the ‘lownpyom burden group’.

Implicationsto Nursing Practice

The findings of this study have provided evidernlat advanced lung
cancer receiving chemotherapy experienced multgyemptoms differently across
symptom dimensions during treatment. The resulis &und that the presence of
multiple symptoms influenced patient’'s perceptiaristheir functional limitations.
Nurses must assess the simultaneous occurrencgngit@ams and beware of the
potential for symptoms to cluster, possibly resgjtin effect on functional status.
Nurses should select assessments that identifyipleusymptoms and define their
co-occurrence. The regular use of multidimensiosmadl comprehensive symptom
assessment tools is suggested for assessmentvaleree, frequency, severity, and
distress of the symptoms. It is also recommendeddnoitor symptoms before, during
and after treatment.

Nurse practitioners should pursue strategies andetines that focus on
the management of clusters of symptoms rather $inagle symptoms. To achieve
this, nurses must begin to document the pattesymptom severity, symptom distress
and how symptoms vary, both in occurrence and patesponse, to the intervention
strategiesInterventions should be designed to address chystather than isolated
symptoms, to match the experiences of advanced tamger patients receiving
chemotherapy.

In addition, intervention targeting the key symmtclusters and key

predictors might reduce the impact of symptom elusin functional status. Nurses
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may begin by reviewing evidence-based strategiesefch symptom and then
consider how each symptom-specific strategy anstiegi recommended overlapping
strategies might be effective for the managememtnoéntire cluster of symptoms.

this way, each symptom can be examined as well vasalb symptom burden;
however, the focus is directed to performance ou&® critical to cancer care

effectiveness.

Implicationsto Nursing Science

The findings obtained from this study confirmedtthdvanced lung cancer
patients undergoing chemotherapy experienced neikjggmptoms rather than a single
symptom. The symptoms are also multidimensioi&le results of this study support
the proposed by Lenz and team (1997) that severaiurrent symptoms occur as a
symptom cluster. This study helps in expanding ¢baceptual knowledge on the
existence of symptom clusters that the clusterirag wifferently across symptom

dimensions.

Recommendations for Future Research

Future research studies are recommended in ord@it the knowledge
gaps of the current study and to expand more krayelen the concept of symptom
clusters.

1. Future studies need to consider the use of a lotigél design to
identify symptom patterns that might change oveneti along the disease and
treatment trajectory.

2. Future studies focusing specifically on the keystdu and the key
symptoms affecting functional status of advancew)loancer receiving chemotherapy
is recommended.

3. The further symptom cluster approach such as S$itralctequation
models (SEM) is recommend for tested specific célly anticipated causal
relationships among the symptoms. Including, titeraction effect model to predict
the synergistic effect of symptom cluster on fuoicéil status is recommended.
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4. The methods and effects of intervention for gom clusters require
extra examination. The testing of interventiongdbeve the cluster of symptom is

need.



Thidarat Khamboon References / 132

REFERENCES

Adams, M., Kerby, I., Rocker, I., Evans, A., JohemsK., & Franks, C. (1989). A
comparison of the toxicity and efficacy of cisptatand carboplatin in
advanced ovarian cancécta Oncologica, 28), 57-60.

Akechi, T., Okamura, H., Nishiwaki, Y., & Uchitoni, (2001). Psychiatric disorders
and associated and predictive factors in patienith wnresectable
nonsmall cell lung carcinom&ancer, 9210), 2609-2622.

Akin, S., Can, G., Aydiner, A., Ozdilli, K., & Dum Z. (2010). Quality of life,
symptom experience and distress of lung canceremati undergoing
chemotherapyEuropean Journal of Oncology Nursing,(3% 400-4009.

Aldenderfer, M. S., & Blashfield, R. (1984LIluster analysisBeverley Hills, CA:
Sage.

Allard, P., Dionne, A., & Potvin, D. (1994). Facsaassociated with length of survival
among 1081 terminally ill cancer patienttournal of palliative care,
11(3), 20-24.

Alley, E., Green, R., & Schuchter, L. (2002). Cwdauns toxicities of cancer therapy.
Current opinion in Oncology, 12), 212-216.

Armstrong, T. S. (2003). Symptoms experience: aceph analysis.Oncology
Nursing Forum 30601-606.

Barsevick, A., Dudley, W., Beck, S., Sweeney, Chiwer, K., & Nail, L. (2004). A
randomized clinical trial of energy conservatiom patients with cancer
related fatigueCancer, 1006), 1302-1310.

Barsevick, A. M. (2007). The elusive concept of thanptom clusterOncology
Nursing Forum, 34971-980.

Barsevick, A. M., Whitmer, K., Nail, L. M., Beck, &., & Dudley, W. N. (2006).
Symptom cluster research: conceptual, designsanement, and analysis
issuesJournal of Pain and Symptom Managemen{13185-95.

Beck, S. L. (2004). Abstract: Symptom Clusters: édiments and Suggestions for
SolutionsJNCI Monographs, 20¢32), 137.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 133

Beck, S. L., Dudley, W. N., & Barsevick, A. (2009ain, sleep disturbance, and
fatigue in patients with cancer: using a mediatioydel to test a symptom
cluster. Paper presented at the Oncology Nursimgrf.o

Beckles, M. A., Spiro, S. G., Colice, G. L., & Ryd’. M. (2003). Initial Evaluation
of the Patient With Lung CanceZhest, 1281 suppl), 97S-104S.

Bender, C. M., Ergyn, F. S., Rosenzweig, M. Q., €ghS. M., & Sereika, S. M.
(2005). Symptom clusters in breast cancer acrgdsa3es of the disease.
Cancer Nursing, 28), 219-225.

Bircan, A., Berktg, M. B., Bayiz, H., Bgay, N., Bircan, S., & Berkgu, M. (2003).
Effects of chemotherapy on quality of life for matis with lung cancer.
Turkish Respiratory Journal,(2), 61-66.

Black, J. M., & Matassarin-Jacobs, E. (199Bickmann and Sorensen's medical-
surgical nursing: a psychophysiologic approat¥iB Saunders Company.

Blackhall, F. H., Shepherd, F. A., & Albain, K. 005). Improving survival and
reducing toxicity with chemotherapy in advanced -samall cell lung
cancer: a realistic goallteatments in Respiratory Medicing2), 71-84.

Brown, J. K., Cooley, M. E., Chernecky, C., & Sarha(2011). A Symptom Cluster
and Sentinel Symptom Experienced by Women With Lu®ancer.
Oncoogy Nursing Forum 38), 425-435.

Bruera, E., Kuehn, N., Miller, M. J., Selmser, B.,Macmillan, K. (1991). The
Edmonton Symptom Assessment System (ESAS): a simetkod for the
assessment of alliative care patiedtsurnal of palliative care, (2), 6.

Chaiviboontham, S., Viwatwongkasem, C., Hanuch&uwitnS., & McCorkle, R.
(2011). Symptom Clusters in Thais with Advanced ¢@anPacific Rim
International Journal of Nursing Research,(4h 265-277.

Chan, C., Richardson, A., & Richardson, J. (2085%tudy to assess the existence of
the symptom cluster of breathlessness, fatigueaamdety in patients with
advanced lung canceturopean journal of oncology nursing: the official
journal of European Oncology Nursing Societ{4)9325.

Chang, V. T., Hwang, S. S., Feuerman, M., KasifBisS., & Thaler, H. T. (2000).
The Memorial Symptom Assessment Scale Short FornSASISF).
Cancer, 895), 1162-1171.



Thidarat Khamboon References / 134

Chemocare. (n.d.). Retrieved July 6, 2014, from
http://cheocare.com/chemotherapy/drug-info/gemoighspx.

Chen, M. L., & Lin, C. C. (2007). Cancer symptonusters: a validation study.
Journal of Pain and Symptom Managemen{68490-599.

Chen, M. L., & Tseng, H. C. (2006). Symptom cluster cancer patientSupportive
Care in Cancer, 1¢8), 825-830.

Cheung, W, Le, L., & Zimmermann, C. (2009). Synmptolusters in patients with
advanced cancerSupportive Care in Cancer, (@), 1223-1230.

Chumney, D., Nollinger, K., Shesko, K., Skop, KpeScer, M., & Newton, R. A.
(2010). Ability of Functional Independence Meastoeccurately predict
functional outcome of stroke-specific populatiorystematic review.
Journal of rehabilitation research and developmdi(l), 17.

Cimprich, & Bernadine. (1985). Symptom managemeaiistipationCancer nursing,
8, 39-43.

Claessens, M. T., Lynn, J., Zhong, Z., DesbiensANPhillips, R. S., Wu, A. W., et
al. (2000). Dying with lung cancer or chronic ohstive pulmonary
disease: insights from SUPPORT. Study to Undersfrahnoses and
Preferences for Outcomes and Risks of Treatmedusrnal of the
American Geriatrics Society, @ Suppl), S146-153.

Cleeland, C. S., Mendoza, T. R., Wang, X. S., Cl@uHarle, M. T., Morrissey, M.,
et al. (2000). Assessing symptom distress in campegients. Cancer,
89(7), 1634-1646.

Cleeland, C. S., & Reyes-Gibby, C. C. (2002). Wisen justified to treat symptoms?
Measuring symptom burde@ncology, 1), 64-70.

Cohen, M. E., & Marino, R. J. (2000). The tools diability outcomes research
functional status measuresArchives of physical medicine and
rehabilitation, 81 S21-S29.

Collins, L. G., Haines, C., Perkel, R., & Enck, R.(2007). Lung cancer: diagnosis
and managemenAmerican family physician, 75), 56.

Cooley, M. E. (2000). Symptoms in Adults with Lu@gncer:: A Systematic Research
Review.Journal of pain and symptom managemen(2),9437-153.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 135

Cooley, M. E., Short, T. H., & Moriarty, H. J. (280 Symptom prevalence, distress,
and change over time in adults receiving treatrf@miung cancerPsycho
Oncology, 127), 694-708.

Cunningham, R. S. (2004). The anorexia-cachexiairsyne. In C.H. Yabro, M.H.
Frogge & M. Goodman (Eds.f;ancer Symptom ManagemdBted., pp.
137-167). Canada: John and Bartlett Publishers.

Deesomchok, A., Dechayonbancha, N., & Thongpra&:ri{2005). Lung cancer in
Maharaj Nakorn Chiang Mai Hospital: Comparison i tclinical
manifestations between the young and old age groigmsnal of the
Medical Association of Thailand., &5, 1236-1241.

De Haes, J., Van Knippenberg, F., & Neijt, J. (1)99easuring psychological and
physical distress in cancer patients: structure apglication of the
Rotterdam Symptom Checkli®ritish Journal of Cancer, §8), 1034.

Degner, L. F.,, & Sloan, J. A. (1995). Symptom dis§ in newly diagnosed
ambulatory cancer patients and as a predictor fival in lung cancer.
Journal of Pain and symptom managemen(6),323-431.

Detterbeck, F. C., Boffa, D. J., & Tanoue, L. TOQ2). The new lung cancer staging
systemCHEST Journal, 138), 260-271.

DeVita Jr, V., Weinberg, R., DePinho, R., & Lawrend. (2008)Rosenberg SA (ed).
Cancer. Principles & practice of oncology 8th ediiti New York:
Lippincott Williams & Wilkins.

Dodd, Janson, S., Facione, N., Faucett, J., FromlicE., Humphreys, J., et al.
(2001b). Advancing the science of symptom managémiurnal of
Advanced Nursing, §8), 668-676.

Dodd, Miaskowski, C., & Paul, S. (2001a). Symptomsters and their effect on the
functional status of patients with canc@ncology Nursing Forum, 28),
465-470.

Dodd, M. J., Cho, M. H., Cooper, B. A., & Miaskowsk. (2010). The effect of
symptom clusters on functional status and qualitfife in women with

breast canceEuropean Journal of Oncology Nursing,(2% 101-110.



Thidarat Khamboon References / 136

Doorenbos, A., Given, B., Given, C., & Verbitsky, 2006). Physical Functioning:
Effect of Behavioral Intervention for Symptoms Angommdividuals With
CancerNursing Research May/June,(8% 161-171.

Dudgeon, D. J., Harlos, M., & Clinch, J. J. (1999he Edmonton Symptom
Assessment Scale (ESAS) as an audit tdournal of palliative care,
15(3), 14.

Elliott, L., Molseed, L. L., & McCallum, P. D. (2@&). The clinical guide to oncology
nutrition. Chicago: American Dietetic Association.

Fan, G., Filipczak, L., & Chow, E. (2007). Symptanusters in cancer patients: a
review of the literatureCurrent Oncology, 14), 173-179.

Ferreira, K. A. S. L., Kimura, M., Teixeira, M. Mendoza, T. R., da N brega, J. C.
M., Graziani, S. R., et al. (2008). Impact of canetated symptom
synergisms on health-related quality of life andfqenance status.
Journal of Pain and Symptom Managemen{63504-616.

Finnegan, L., Campbell, R. T., Ferrans, C. E., WflkJ., Wilkie, D. J., & Shaver, J.
(2009). Symptom Cluster Experience Profiles in Ad8urvivors of
Childhood CancersJournal of Pain and Symptom Management(238
258-269.

Fox, S., & Lyon, D. (2006). Symptom clusters an@ldy of life in survivors of lung
cancerOncology nursing forum, 3), 931-936.

Fox, S. W., Lyon, D., & Farace, E. (2007). Sympt@Gfasters in Patients With High
Grade GliomaJournal of Nursing Scholarship, @9, 61-67.

Gaston Johansson, F., Fall Dickson, J. M., & Bako®. (1999). Fatigue, Pain, and
Depression in Pre Autotransplant Breast CanceematiCancer Practice,
7(5), 240-247.

Geng, F., & Tan, M. (2011). Symptoms of patientshwiung cancer undergoing
chemotherapy and coping strategi@ancer nursing, 3@%), 503-5009.

Gift, A., Jablonski, A., Stommel, M., & Given, C. \WW2004). Symptom clusters in
elderly patients with lung cance@ncology Nursing Forum, 32), 203-
212.

Gift, A., Stommel, M., Jablonski, A., & Given, W2(@03). A cluster of symptoms over

time in patients with lung canceédursing research, §8), 393-400.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 137

Given, B. A., Given, C.W., Sikorskii, A., Hadar, KR007). Symptom clusters and
physical functions for patients receiving chemaodipgt oncology Nursing
23(2), 121-126.

Given, C. W., Given, B., Azzouz, F., Stommel, M., Rozachik, S. (2000).
Comparison of changes in physical functioning afeely patients with
new diagnoses of cancéedical Care, 3%), 482-493.

Glaus, A., Boehme, C., Thirlimann, B., Ruhstaller,Schmitz, S. H., Morant, R., et
al. (2006). Fatigue and menopausal symptoms in womih breast
cancer undergoing hormonal cancer treatm&nhals of oncology, 13),
801-806.

Gobel, B. H. (2004). Anxiety In C. H. Yarbro, M. IHrogge & G. Michelle (Eds.),
Cancer symptom managemgnB ed., pp. 651-664). Canada: Jones &
Bartlett Learning.

Green, C. P. (1986). Changes in responsibility ame&n's families after the diagnosis
of cancerHealth care for women international(3j), 221-239.

Gwede, C. K., Small, B. J., Munster, P. N., Andnyk&i, M. A., & Jacobsen, P. B.
(2008). Exploring the differential experience okast cancer treatment-
related symptoms: a cluster analytic appro&ehpportive Care in Cancer,
16(8), 925-933.

Hair, J.F., Anderson, R.E., Tatham, R.L., & Bla®#k,C. (1995).Multivariate Data
Analysis 4" edition, Prentice Hall: Englewood.

Hair, J., Black, W., Babin, B., & Anderson, R. (2)1Multivariate data analysls?th
edition, NJ: Prentice hall Upper Saddle River.

Hayduk, L., Olson, K., Quan, H., Cree, M., & Cui, (2010). Temporal changes in the
causal foundations of palliative care sympto@aality of Life Research,
19(3), 299-306.

Hayduk, L., Olson, K., Quan, H., Cree, M., & Cui, ({2010). Evidence confirming
and clarifying the changing causal foundations afigtive care symptom
restructuringQuality of Life Research 13), 299-306.

HealthLine, & Team. (2014). The side effects of robéherapy on the body.
Retrieved March 5, 2014, from

http://www.healthline.com/health/cancer/effectshmdy



Thidarat Khamboon References / 138

Henoch, I., Ploner, A., & Tishelman, C. (2009). resing stringency in symptom
cluster research: a methodological exploration ywhgom clusters in
patients with inoperable lung canc&ncology Nursing Forum, 6),
282-292.

Hoffman, A. (2007) Fatigue, self-efficacy, and physical functionaltsgin persons
with lung cancerMichigan State University, United States -- Micduig

Hoffman, A., Given, B., Eye, A,, Gift, A., & GiverG. (2007). Relationships among
pain, fatigue, insomnia, and gender in persons iuitly cancer34, 785-
792.

Hollen, P. J., Gralla, R. J., Kris, M. G., Cox, 8glani, C. P., Grunberg, S. M., et al.
(1994). Measurement of quality of life in patiemsth lung cancer in
multicenter trials of new therapies. Psychometaseasment of the Lung
Cancer Symptom Scal€ancer, 783), 2087-2098.

Honea, N., Brant, J., & Beck, S. L. (200Tyeatment-related symptom clustePaper
presented at the Seminars in oncology nursing.

Hopwood, P., & Stephens, R. J. (2000). Depressiopatients with lung cancer:
prevalence and risk factors derived from qualityfHef data. Journal of
Clinical Oncology, 184), 893-893.

Horn, L., Pao, W., & Johnson, D.H. (2012). Neoplasoh the Lung. In 18th (Ed.),
Harrison’s principles of internal medicin&cGraw-Hill.

Jette, A. M. (1980). Functional Status Index: tglity of a chronic disease evaluation
instrumentArchives of physical medicine and rehabilitatiof(%, 395.

Jimenez, A., Madero, R., Alonso, A., Martinez-MaM, Vilches, Y., Martinez, B., et
al. (2011). Symptom Clusters in Advanced Candeurnal of Pain and
Symptom Management

Joyce, M., Schwartz, S., & Huhmann, M. (2008upportive care in lung cancer.
Paper presented at the Seminars in Oncology Nursing

Kaasa, S., Mastekaasa, A., & Thorud, E. (1988).idityx physical function and
everyday activity reported by patients with inogeeanon-small cell lung
cancer in a randomized trial (chemotherapy versusotherapy).Acta
Oncologica, 274), 343-349.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 139

Kaasa, T., Loomis, J., Gillis, K., Bruera, E., & n$@n, J. (1997). The Edmonton
Functional Assessment Tool: preliminary developneerd evaluation for
use in palliative careJournal of pain and symptom managemen(1)},3
10-19.

Karnofsky, D. A. (1949). The clinical evaluation chemotherapeutic agents in
cancer Evaluation of chemotherapeutic agents

Katz, S., Downs, T. D., Cash, H. R., & Grotz, R.(970). Progress in development
of the index of ADL.The Gerontologist, (@ Part 1), 20-30.

Kenne Sarenmalm, E., hl n, J., Od n, A., & Gastmmadsson, F. (2008). Experience
and predictors of symptoms, distress and healtta@lquality of life over
time in postmenopausal women with recurrent breasicer. Psycho
Oncology, 1), 497-505.

Kenne Sarenmalm, E., Ohlén, J., Odén, A., & Gasduhmansson, F. (2008).
Experience and predictors of symptoms, distresshaadthrelated quality
of life over time in postmenopausal women with reent breast cancer.
PsycheOncology, 1{5), 497-505.

Kim, E., Jahan, T., Aouizerat, B. E., Dodd, M. Qqoper, B. A., Paul, S. M., et al.
(2009).

Differences in symptom clusters identified usingwtence rates versus
symptom severity ratings in patients at the endraxfiation therapy.
Cancer Nursing, 3®), 429.

Kim, H., Barsevick, A., & Tulman, L. (2009). Pretbcs of the Intensity of Cluster
Symptoms in Patients With Breast Candeaurnal of nursing scholarship:
an official publication of Sigma Theta Tau Interinatl Honor Society of
Nursing/Sigma Theta Tau, @), 158-165.

Kim, H. J., McGuire, D. B., Tulman, L., & BarseviclA. M. (2005). Symptom
clusters: concept analysis and clinical implicasicior cancer nursing.
Cancer Nursing, 2@), 270-282.

Kirkova, J., Davis, M. P., Walsh, D., Tiernan, BLeary, N., LeGrand, S. B., et al.
(2006). Cancer symptom assessment instruments:stensgtic review.
Journal of Clinical Oncology, 49), 1459-1473.



Thidarat Khamboon References / 140

Kirkova J, Walsh D. (2007). Cancer symptom clustess dynamic construct.
Supportive Care in Cancet5(9):1011-3.

Kirkova, J., Walsh, D., Aktas, A., & Davis, M. P2Q10). Cancer symptom clusters:
old concept but new dat®merican Journal of Hospice and Palliative
Medicine, 274), 282-288.

Knapp, T.R. (1999). The over emphasis on poweryaisal In F. Downs.(Ed).
Reading in Research Methodologg™ edition, pp.13-15. Lippincott:
Philadelphia.

Kongsaktrakul, P. (2004Relationships between types of cancer, fatiguerexype,
fatigue management strategies, family support amtttional status of
cancer patients receiving chemotheragynpublished master’'s thesis,
Chulalongkorn University, Thailand.

Krech, R. L., Davis, J., Walsh, D., & Curtis, E. B992). Symptoms of lung cancer.
Palliative medicine, @), 309.

Kukull, W. A., McCorkle, R., & Driever, M. (19865ymptom distress, psychosocial
variables, and survival from lung cancefournal of Psychosocial
Oncology, 41-2), 91-104.

Kuo, T., & Ma, F. (2002). Symptom distresses angimmg strategies in patients with
non-small cell lung cance€ancer nursing, 2@), 309-317.

Kurtz, M. E., Kurtz, J., Stommel, M., Given, C.,@iven, B. (1999). The influence of
symptoms, age, comorbidity and cancer site on phy$unctioning and
mental health of geriatric women patieéomen & health, 23), 1-12.

Kurtz, M. E., Kurtz, J., Stommel, M., Given, C. W& Given, B. A. (2000).
Symptomatology and loss of physical functioning amgeriatric patients
with lung cancerJournal of pain and symptom management{4),249-
256.

Lai, Y., Chan, C. W., & Lopez, V. (2007). Percepsoof dyspnea and helpful
interventions during the advanced stage of lungearChinese patients'
perspectivesCancer Nursing, 3@), E1-E8.

Lawton, M., & Brody, E. M. (1970). Assessment ofd& People: Self-Maintaining
and Instrumental Activities of Daily LivindNursing research, 18), 278.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 141

Leidy, N. K. (1994). Functional status and the fard progress of merry-go-rounds:
toward a coherent analytical framework. Nursingeagsh, 43(4), 196-202.

Lenz, E. R., & Pugh, L. C. (2003). The theory oplaasant symptomigliddle range
theory for nursingpp. 69-90). New York: Springer.

Lenz, E. R., Pugh, L. C., Milligan, R. A., Gift, A& Suppe, F. (1997). The middle-
range theory of unpleasant symptoms: an updatiwances in Nursing
Science, 1&), 14.

Lewis, F. M., Ellison, E. S., & Woods, N. F. (198%he impact of breast cancer on
the family.Paper presented at the Seminars in Oncology Nursin

Lobchuk, M. M. (2003). The memorial symptom assesgrscale: modified for use in
understanding family caregivers' perceptions ofceampatients’ symptom
experienceslournal of Pain and Symptom Managemen{12644-654.

Lutz, S., Norrell, R., Bertucio, C., Kachnic, Lghhson, C., Arthur, D., et al. (2001).
Symptom frequency and severity in patients with asedtic or locally
recurrent lung cancer: a prospective study using tung Cancer
Symptom Scale in a community hospitdburnal of palliative medicine,
4(2), 157-165.

Macmilian. (n.d.). Chemotherapy. Retrieved Julg®@14, from
http://www.macmillian.org.uk/Canereinformationf€artreatment/
Treatmenttypes/Chemotherapy/Individualdrugs/Pa@itaspx

Malangpoothong R, Pongthavorndamol K, Sriyuktas#th& Soparattanapaisarn, N.
(2009). Symptom experiences, management strategmels functional
status in advanced lung cancer patients receihegiotherapyJournal of
Nursing Science, 2Z), 69-78.

Malangpoothong, R., Pongthavornkamol, K., SriyulitasA., & Soparattanapaisarn,
N. (2009). Symptom Experiences, Management Stredegimd Functional
Status in Advanced Lung Cancer Patients Receivifgn@@therapy.
Journal of nursing science, &), 69-78.

Maliski, S. L., Kwan, L., Elashoff, D., & Litwin, MS. (2008).Symptom clusters
related to treatment for prostate canc@aper presented at the Oncology

Nursing Forum.



Thidarat Khamboon References / 142

Mantovani, G. (2010). Randomised phase Il clinit@#l of 5 different arms of
treatment on 332 patients with cancer cachexia. Rev Med Pharmacol
Sci, 144), 292-301.

McCorkle, R., & Quint-Benoliel, J. (1983). Symptaifistress, current concerns and
mood disturbance after diagnosis of life-threatgrdiseaseSocial science
& medicine, 177), 431-438.

McCorkle, R., & Young, K. (1978). Development ofymptom distress scal€ancer
Nursing, 15), 373-378.
McShane, R., & MclLane, A. (1985). Constipation. €emsual and empirical
validation.The Nursing clinics of North America, (20, 801-808.
Miaskowski, C., Aouizerat, B. E., Dodd, M., & Cowp8. (2007). Conceptual issues
in symptom clusters research and their implicatiémrs quality-of-life
assessment in patients with cand&Cl Monographs37, 39-46.

Miaskowski, C., Cooper, B. A., Paul, S. M., Dodd,, Mee, K., Aouizerat, B. E., et al.
(2006). Subgroups of patients with cancer with eddéht symptom
experiences and quality-of-life outcomes: a clusaalysis. Oncology
Nursing Forum. 3379-89.

Mills, M., & Graci, G. M. (2004). Sleep disturbarscdn C. H. Yarbro, M. H. Frogge
& M. Goodman (Eds.)Cancer symptom manageméBted., Vol. 1, pp.
111-134). Canada: Jones & Bartlett Learning.

Milstein, D., Sapir, D., Cohen, Y., & Robinson, BL987). Prognostic factors in
patients with lung cancetsrael journal of medical sciences, (2410),
588-592.

Mirsadraee, S., Oswal, D., Alizadeh, Y., Caulo, &van Beek, E. J. (2012). The 7th
lung cancer TNM classification and staging systBeview of the changes
and implicationsWorld Journal of Radiology,(4), 128.

Molassiotis, A., Lowe, M., Blackhall, F., & LoriganP. (2010). A qualitative
exploration of a respiratory distress symptom €ush lung cancer:
Cough, breathlessness and fatigueig Cancer

Mor, V., Guadagnoli, E., & Wool, M. S. (1987). Arxamination of the concrete
service needs of advanced cancer patiedtairnal of Psychosocial
Oncology, %1), 1-17.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 143

Mor, V., MastersofAllen, S., Houts, P., & Siegel, K. (1992). The chig needs of
patients with cancer at home. A longitudinal vie@ancer, 6¢3), 829-
838.

Muers, M., & Round, C. (1993). Palliation of sympi®in non-small cell lung cancer:
a study by the Yorkshire Regional Cancer Orgarugalihoracic Group.
Thorax, 484), 339-343.

Munro, B. H. (2005).Statistical Methods for Health Care Resear(bth ed.)
Philadelphia: Lippincott Williams & Wilkins.

Meyers L., Gamst G., Guarino AJ. Applied Multiate Research Design and
Interpretation. (2013). Multiple Regression: Stital Methods Using
IBM SPSS: SAGE. p. 1104.

Naewjumpa, C., Saneha, C., Puwarawuttipanit, W.S@&parattanapaisarnhai, N.
(2014). Symptom Experiences, Symptom Managemerdtegjies, and
Functional Status in Outpatient with Breast Can8tage |V Receiving
ChemotherapyThai Journal of Nursing Council 29), 15-28.

Nowack, K. M. (1989). Coping style, cognitive harelss, and health statugurnal of
Behavioral Medicine, 12), 145-158.

Nylund, K. L., Asparouhov, T., & Muthén, B. O. (200 Deciding on the Number of
Classes in Latent Class Analysis and Growth Mixtdagleling: A Monte
Carlo Simulation Study. Structural Equation Modglid Multidisciplinary
Journal 14(4), 535-569.

Oken, M. M., Creech, R. H., Tormey, D. C., Hortdn,Davis, T. E., McFadden, E. T.,
et al. (1982). Toxicity and response criteria of thastern Cooperative
Oncology GroupAmerican journal of clinical oncology(6), 649-656.

Okuyama, T., Wang, X. S., Akechi, T., Mendoza, T,.Hbsaka, T., Cleeland, C. S., et
al. (2003). Japanese version of the MD Anderson@ym Inventory: a
validation studyJournal of Pain and Symptom Managemen{6261093-
1104.

Olson, K., Hayduk, L., Cree, M., Cui, Y., Quan, Hanson, J., et al. (2008). The
changing causal foundations of cancer-related symptlustering during
the final month of palliative care: a longitudinstiudy. BMC Medical
Research Methodology(B, 36.



Thidarat Khamboon References / 144

Paice, J. A. (2004). Assessment of symptom clustenseople with cancerJNCI
Monographs, 20082), 98-102.

Peruselli, C., Camporesi, E., Colombo, A. M., MarzGB., & Paci, E. (1993). Quality-
of-life assessment in a home care program for azhéhcancer patients: a
study using the Symptom Distress Scaleurnal of Pain and Symptom
Management, @), 306-311.

Phligbua, W. (2012)Symptom clusters and quality of life in women \Wwi#ast cancer
receiving adjuvant chemotherapyJnpublished Dissertation, Mabhidol
University, Thailand.

Phligbua, W., Pongthavornkamol, K., Knobf, T. Minda, T., Viwatwongkasem, C., &
Srimuninnimit, V. (2013). Symptom clusters and dyadf life in women
with breast cancer receiving adjuvant chemotherapgsific Rim
International Thai Journal of Nursing Research(3)7249-267.

Piper, B., Lindsey, A. M., & , & Dodd, M. J. (198 atigue mechanisms in cancer
patients: Developing nursing theor@ncology Nursing Forum, 18),
17-23.

Pongthavornkamol, K. (2000Foping with side effects and wmotional distress ragno
Thai cancer patients receiving radiation therapinpublished Dissertation,
Rochester University.

Portenoy R, Thaler H, Kornblith A, McCarthy LepaleFriedlander-Klar H, Coyle N,
et al. Symptom prevalence, characteristics andredistin a cancer
population. Quality of Life Research. 1994;3(3):158D.

Portenoy, R., Thaler, H., Kornblith, A., McCarthypore, J., Friedlander-Klar, H.,
Kiyasu, E., et al. (1994). The Memorial Symptom éssnent Scale: an
instrument for the evaluation of symptom prevalerderacteristics and
distressEuropean Journal of Cancer, @), 1326-1336.

Potter, J., & Higginson, I. J. (2004). Pain expeced by lung cancer patients: a
review of prevalence, causes and pathophysiolagng Cancer, 4(3),
247-257.

Pud, D., Ben Ami, S., Cooper, B. A., Aouizerat,BB, Cohen, D., Radiano, R., et al.
(2008). The symptom experience of oncology outpididnas a different
impact on quality-of-life outcomesJournal of Pain and Symptom
Management, 32), 162-170.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 145

Pudtong N, & Aungsuroch Y, J. C. (2014). Symptomstdrs in Thai patients with
advanced lung cancel Health Res, 48).

Rhodes, V., Watson, P., Johnson, M., Madsen, RBe&k, N. (1987). Patterns of
nausea, vomiting, and distress in patients recgidntineoplastic drug
protocols.Oncology nursing 1), 35.

Ryan, L. S. (1987)Lung cancer: psychosocial implicationBaper presented at the
Seminars in Oncology Nursing.

Sarna, L. (1993). Correlates of symptom distressomen with lung canceCancer
Practice, 11), 21-28.

Sarna, L. (1994). Functional status in women withgl cancerCancer nursing, 1(2),
87-93.

Sarna, L., & Brecht, M. L. (1997). Dimensions ofhgtom distress in women with
advanced lung cancer: a factor analysieart & lung: the journal of
critical care, 261), 23-30.

Sarna, L., Evangelista, L., Tashkin, D., Padilla, Bolmes, C., Brecht, M. L., et al.
(2004). Impact of respiratory symptoms and pulmgrianction on quality
of life of long-term survivors of non-small celldg cancer.CHEST
Journal, 12%2), 439-445.

Sarna, L., Lindsey, A., Dean, H., Brecht, M., & Mu&le, R. (1993).Nutritional
intake, weight change, symptom distress, and fomatistatus over time in
adults with lung cancelPaper presented at the Oncology Nursing Forum.

Sarna, L., Lindsey, A. M., Brecht, M. L., Dean, & ,McCorkle, R. (1994). Weight
change and lung cancer: relationships with symptistress, functional
status, and smokingResearch in nursing & health, &), 371-379.

Shah, S., Vanclay, F., & Cooper, B. (1989). Impngvihe sensitivity of the Barthel
Index for stroke rehabilitationJournal of clinical epidemiology, 42),
703-709.

Siefert, M. L. (2010). Fatigue, Pain, and Functloisatus During Outpatient
ChemotherapyOnclology Nursing Forum, 32), 114-123.

Smith, S. (2001). Evidence-based management otipatisn in the oncology patient.
European journal of oncology nursing/1j, 18-25.



Thidarat Khamboon References / 146

Steiner, J. F., Cavender, T. A.,, Main, D. S., & deg, C. J. (2004). Assessing the
impact of cancer on work outcomé&xancer, 1018), 1703-1711.

Stuck, A. E., Walthert, J. M., Nikolaus, T., Bufa, J., Hohmann, C., & Beck, J. C.
(1999). Risk factors for functional status declime community-living
elderly people: a systematic literature revi€ecial Science & Medicine,
48(4), 445-469.

Sumdaengrit, B., Hanucharurnkul, S., Dodd, M, Sgrdn W., Vorapongsathon, T., &
Pongthavornkamol, K. (2010). Symptom experience seificare among
Thai woman with cervical cancdPasific Rim International Thai Journal
of Nursing Research {3), 203-218.

Suwisith, N., Hanucharurnkul, S., Dodd, M., Voragsathorn, T., Pongthavorakamol,
K., & Asavametha, N. (2008). Symptom Clusters andd&onal Status of
Women with Breast Cancemhai Journal of Nursing Research, (32
153-165.

Tabachnick, Barbara G & Fidell, Linda S, (authof2013). Using multivariate
statistics (6th edition). Boston Pearson.

Tanaka, K., Akechi, T., Okuyama, T., Nishiwaki, ¥ ,Uchitomi, Y. (2002). Impact
of Dyspnea, Pain, and Fatigue on Daily Life Actegt in Ambulatory
Patients with Advanced Lung Cancelournal of pain and symptom
management, 48), 417-423.

Taskila, T., & Lindbohm, M. (2007). Factors affexficancer survivors' employment
and work ability Acta Oncologica, 4@), 446-451.

Thammakumpee, K. (2004a). Clinical manifestatiod sarvival of patients with non-
small cell lung cancerJournal of the Medical Association of Thailand,
87(5), 503-507.

Thammakumpee, K. (2004b). Clinical manifestatiod aarvival of patients with non-
small cell lung cancerJournal of the Medical Association of Thailand,
87(5), 503-507.

Thanasilp, S., & Kongsaktrakul, P. (2005). Facmmedicting quality of life of patients
with cancer undergoing chemotherapai Journal of Nursing Research,
9(4), 306-315.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 147

Thompson, E., & Subirana, M. (2005). Non-invasmeiventions for improving well-
being and quality of life in patients with lung can--a systematic review
of the evidencel.ung Cancer, 5@), 163-176.

Tishelman, C., Degner, L., Rudman, A., Bertilssén,Bond, R., Broberger, E., et al.
(2005). Symptoms in patients with lung carcino@ancer, 1049), 2013-
2021.

Tranmer, J. E., Heyland, D., Dudgeon, D., Groll, Bguires-Graham, M., & Coulson,
K. (2003). Measuring the symptom experience ofosesty ill cancer and
noncancer hospitalized patients near the end efuiith the memorial
symptom assessment scaleurnal of Pain and Symptom Management,
25(5), 420-429.

Trask, P. C., & Griffith, K. A. (2004). The idenithtion of empirically derived cancer
patient subgroups using psychosocial variahlearnal of Psychosomatic
Research, 58), 287-295.

Tulman, L., Fawcett, J., & McEvoy, M. (1991). Dewpinent of the inventory of
functional status-canceCancer Nursing, 14), 254-260.

Tulman, L., Fawcett, J., & McEvoy, M. D. (1991). iopment of the inventory of
functional status-canceCancer Nursing, 14), 254.

Vainio, A., & Auvinen, A. (1996). Prevalence of sptoms among patients with
advanced cancer: an international collaborativdystlournal of Pain and
symptom management,(12, 3-10.

Van der Putten, J., Hobart, J., Freeman, J., & Tgsam, A. (1999). Measuring change
in disability after inpatient rehabilitation: compon of the
responsiveness of the Barthel Index and the Fumaititndependence
Measure. Journal of Neurology, Neurosurgery & Psychiatry, (66
480-484.

Walke, L. M., Byers, A. L., Gallo, W. T., Endrask, & Fried, T. R. (2007). The
association of symptoms with health outcomes irowmigally ill adults.
Journal of Pain and Symptom Managemen{133%8-66.

Walsh, D., & Rybicki, L. (2006). Symptom clusteringadvanced cancesupportive
Care in Cancer, 1¢8), 831-836.



Thidarat Khamboon References / 148

Wang, S., Tsai, C., Chen, B., Lin, C., & Lin, C.0(8). Symptom clusters and
relationships to symptom interference with daiffe lin Taiwanese lung
cancer patientsJournal of pain and symptom managemen{335258-
266.

Wang, X. S., Fairclough, D. L., Liao, Z., Komaki,,&hang, J. Y., Mobley, G. M., et
al. (2006). Longitudinal Study of the RelationsBiptween Chemoradiation
Therapy for Non—Small-Cell Lung Cancer and Pati&yrmptomsJournal
of clinical oncology, 27), 4485.

Ware Jr, J. E., & Hays, R. D. (1988). Methods fa@asuring patient satisfaction with
specific medical encountergledical Care, 264), 393-402.

Ware Jr, J. E., & Sherbourne, C. D. (1992). The M&Sitem short-form health
survey (SF-36): I. Conceptual framework and itenrect®n. Medical
Care, 473-483.

Wirz, S., & Klaschik, E. (2005). Management of dgpetion in palliative care
patients undergoing opioid therapy: Is polyethylegigcol an option?
American Journal of Hospice and Palliative Medigig&5), 375-381.

Wisnivesky, J. P., Bonomi, M., Henschke, C., lammukl., & McGinn, T. (2005).
Radiation therapy for the treatment of unresectades!-Il non-small cell
lung cancerCHEST Journal, 123), 1461-1467.

Woolery, M., Bisanz, A., Lyons, H. F., Gaido, L.eNulevich, M., & Fulton, S.
(2008). Putting evidence into practice: Evidencsdohinterventions for
the prevention and management of constipation tremis with cancer.
Clinical Journal of ONcology Nursing, 12), 317-337.

Woolery, M., Bisanz, A., Lyons, H. F., Gaido, L.eiulevich, M., Fulton, S., et al.
(2008). Putting Evidence Into Practice®: Evidenas®&d Interventions for
the Prevention and Management of Constipation irefRs With Cancer.
Clinical Journal of ONcology Nursing, 12), 317-337.

Wright, P. S., & Thomas, S. L. (1995). Constipatiand diarrhea: The neglected
symptomsSeminars in Oncology Nursing, (4}, 289-297.

Xiao, C. (2010). The state of science in the staflycancer symptom clusters.
European Journal of Oncology Nursing,(®% 417-434.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 149

APPENDICES



Thidarat Khamboon Appendices / 150

APPENDIX A
LETTER PERMISSION

The Inventory of Functional Status-Cancer (IFSCA)

A request to obtain permission to use The IFS-CA

From: Thidarat Khamboon [mailto:thidaratl11l@gmail.com]

Sent: Monday, April 29, 2013 12:20 PM

To: Tulman, Lorraine tulman@nursing.upenn.edu Mon, Apr 2191’.21815,\?
Subject: A request to obtain permission to use The IFS-CA '

Dear Dr. Tulman

My name is Thidarat Khamboon, a doat candidate in a
doctor of philosophy (nursing) at Mahidol UniveysitBangkok,
Thailand. 1 am developing my dissertation under $hpervision of
Assoc. Prof. Dr. Kanuangnit Pongthavornkamol of MahUniversity
and Prof. Dr. Karin Olson of The University of Alte, Canada. | am
interested in using the Inventory of Functional t&eCancer to
conduct my research.

| plan to conduct a crossectionasadptive study about
symptom experience and functional status in patieth lung cancer
receiving adjuvant chemotherapy. Your instrumenamsappropriate
one to be used in conducting my research. Thisrumsnt was
translated into Thai by Suwisith and colleagueaalye For this reason,
| am writing to you to request you and your colleesj permission to
use the IFS-CA. Looking forward to hearing from you

Sincerely,Thidarat Khamboon
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Tulman, Lorraine tulman@nursing.upenn.edu

Tue, Apr 30, 2013 at 1:12 AM
To: Thidarat Khamboon thidaratl11@gmail.com

Dear Ms. Thidarat,

You have my permission to use the IFS-CA in yourkwvo would like an abstract
of your findings. Best of luck!

Lorraine Tulman, DNSc, RN, FAAN

http://mail.google.com/mail/?ui=2&ikbe960f&view=pt&search=sent&th=13e5697...
30-Apr-13
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LETTER PERMISSION

The Memorial Symptom Assessment Scale (MSAS)

A request to obtain permission to use MSAS

Thidarat Khamboon <thidarat111@gmail.com> Mon, Apr 29, 2013 at 1:M P
To: RPorteno@chpnet.org

Cc: thidarat khamboon <thidaratl11@gmail.com>, t&s#rof. Dr. Kanaungnit"
<nskpt@mahidol.ac.th>

Dear Dr. Portenoy

Please let me start by introducing rtiyse you. My name is Thidarat
Khamboon, a doctoral candidate at Mahidol Univgrdgangkok, Thailand (with
international and collaborative links through owréign University Program). |
am developing my dissertation under the supenvief Assoc. Prof. Kanaungnit
Pongthavornkamol of Mahidol University and Prof.. Xarin Olson of The
University of Alberta, Canada. | am interested sing the Memorial Symptom
Assessment Scale (MSAS) to conduct my research.

| plan to conduct a crossectional deseep study about symptom
experience and functional status in patients witigl cancer receiving adjuvant
chemotherapy. Your instrument is an appropriatetorfee used in conducting my
research. This instrument was translated into THiSuwisith and colleague
already. For this reason, | am writing to you tquest you and your colleagues’
permission to use the IFS-CA. Looking forward tauireg from you.

Sincerely,
Thidarat Khamboon
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Russell Portenoy, MD<RPorteno@chpnet.org> Mon, Apr 29, 2013 at 8:35 PM
To: Thidarat Khamboon <thidarat111@gmail.com>
Cc: "Assoc. Prof. Dr. Kanaungnit" <nskpt@mahidaklae

The MSAS is in the public domain and rbayused as you wish.
Best of luck with your research.
R. Portenoy MD

https://mail.google.com/mail/Mui=2&ik=al161be960f&ww=pt&search=inbox&th=13
e547... 30-Apr-13
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Thidarat Khamboon

LETTTER PERMISSION

Documentary Proof of Ethical Clearance on Human Ripts
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Tol +86 2410 JE%T]

2 PRANNOK Rd. BANGKOKNOI Pax o8 3411 0481
BANGKOK 10700 @

Siriraj Institutional Review Board
Certificate of Approval

r’/—' COA no. Si 46672013

ients receIving

Protocol Title . Symptom clusters and their influences on the functional status i advanced fung cancet pat

chemotherapy
Protocol number : 427/2556(EC4)

Principal Investigator/Affiliation Miss Thidarat Khamboon

Faculty of Nursing, Mahidol University

Research site Faculty of Medicine Siriraj Hospital

Approval includes :

1. SIRB Submission Form

(]

Proposal

3. Participant Information Sheet

4. The Demographic and Medical Record Form (DMRF)

5. Memorial Symptom Assessment Scale (MSAS)

6. Assessment Form for Activity of IFS-CA Patient

7. Principle Investigator’s curriculum vitae

Approval date August 15,2013
Expired date ; August 14, 2014
This is to certify that Siriraj Institutional Review Board is in full Compliance with international guidelines for human

research protection such as the Declaration of Helsinki, the Belmont Report, CIOMS Guidelines and the International Conterence

on Harmonization in Good Clinical Practice (ICH-GCP).

Ly oy 20 pue 20

(Prof. Jarupim Soongswang, M.D.) date

Chairperson

________________ Odm K~ 21 AUG 2013

(Clin. Prof. Udom Kachintorn, M.D.) date

Dean of Faculty of Medicine Siriraj Hospital

Page bap 2
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From

‘Ethics Committee of National Cancer Institute, Thailand
ECCOA 022/ 2013

Protocol Title Symptom clusters and their influences on the functional
Status in ac{vanceif[;ug] cancer patients receiving
cﬁenwtﬁerapy

Protocol Number 29_2013T_OUT317

Principal Investigator Miss Thidarat  Khambooon

Affiliation Mahidol University

Research Site National Cancer Institute
1. Research Protocol
2. Participant Information Sheet

Document Approved 3. Informed Consent Form

4. Questionnaire
Date of ,leprova[ August 15,2013

The prior mentioned documents have been reviewed anc{ approved by
Fthics Committee, National Cancer Institute, Thailand, based on the
Declaration of Helsinki and Good Clinical Practice

.................
..........

................................

(Dr.Anant Kalarak) (Dr. Thiravud Khuhaprema )

Chairman, Ethics Committee Director, National Cancer Institute
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APPENDIX B
INFORMATION SHEET AND CONSENT FORM
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(Participant Information Sheet)
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APPENDIX C
THE DEMOGRAPHIC AND MEDICAL RECORD FORM
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DEMOGRAPHIC AND MEDICAL RECORD FORM

Participant code............cocvviii i

Date.....ovvi i

Part I: Demographic

1. Sex

3. Marital status

( ) Single
Divorced/Separated

4. Religion

() Buddhist

( ) Female
( ) Married () Widowed/
() Christian ( ) Islam

() Others (Please SpecCify).......cooviiiieiie i,

5. Level of education

() No formal education
() High school

( ) Postgraduate

6. Occupation

() Government service

() Company/ labor

() Student

() Nothing

7.INCOMEe....covvviiiiiiinn,

Family income...............

() Primary school ( ) Secondary school
() Dopha/ Certificate () Bachelor
( )@h(Please specify)............coooiinis

( )Business person
() Housewife
( ) Farmer

() Others (Please specify)............

............ Baht/month

........... Baht/month
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8. e,
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9. e,
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() (). G T,
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Memorial Symptom Assessment Scal@MSAS)

Participantcode...............ccooiiiiiiiiine s Bte.......cooeiiiinen.
Section 1

Instructions: Instructions: We have listed 24 symptoms below.dResech one
carefully. If you have had the symptom during thest week, let us know how
OFTEN you had it, how SEVERE it was usually and houch it DISTRESSED
or BOTHERED vyou by circling the appropriate numbdéyou DID NOT HAVE
the symptom, make an "X" in the box marked "DID NBAVE."

DURING o F YES IF YES IF YES
THE PAST g How OFTEN did you How SEVERE was it How much did it
WEEK 3 have it? usually DISTRESS or BOTHER
Did you have | 2 you?
m
any of the
following 5| 8| 3| 5| &| 5| ¢%| 5| 8|2 ¢ 3
T » | a 3 = Q S < > = 3 <
symptoms? = | o | ¢ 7 = ) = 0 - 3 @ =
o g - Q ® o) Q 3 c
> = O 5] < = o D o
L | < o @ = 2 >
< 7 @
E)P
2
<
Difficulty 1 2 3 4 1 2 3 4 1 2 3 4
concentrating
Pain 1 2 3 4 1 2 3 4 1 2 3 4
Lack of 1 2 3 4 1 2 3 4 1 2 3 4
energy
Cough 1 2 3 4 1 2 3 4 1 2 3 4
Feeling 1 2 3 4 1 2 3 4 1 2 3 4
nervous
Dry Mouth 1 2 3 4 1 2 3 4 1 2 3 4
Nausea 1 2 3 4 1 2 3 4 1 2 3 A
Feeling 1 2 3 4 1 2 3 4 1 2 3 4
drowsy
Numbness/ 1 2 3 4 1 2 3 4 1 2 3 4
tingling in
hands/feet
Difficulty 1 2 3 4 1 2 3 4 1 2 3 4
sleeping
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DURING o F YES IF YES IF YES
THE § How OFTEN did you How SEVERE was it How much did it
o .
PAST ; have it? usually DISTRESS or BOTHER
EEK z you?
m
Did you
o
have any § 8| & % % = g c_<g g ; 2 é
® D Q o > =3 o) < I3 = 3 <
of the < 7 @ = o a v | = & o =
following 5| &| ¢ @ 3| | | B S
< @ o
symptoms 5
? g
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DURING o F YES IF YES IF YES
THE PAST g How OFTEN did you How SEVERE was it How much did it
WEEK 9| have it? usually DISTRESS or
Did you < BOTHER
<
have any of | M you?
the
following g 8| 3 g 33—> g2 5 g S| & 2| 98|35
symptoms? < 3 _g 0 2 = % @ = 2 = CBD =
ymptoms? <| &| & |2 g | ® | 9| g | @] = |
S 2 |2 T < = | ®| Z |5
2 < < @ = L |2
< ()
Section 2
DURING | g IF YES IF YES
THEPAST | O How SEVERE was it How much did it
WEEK S usually DISTRESS or BOTHER
Did you T you?
have any I_%
of the
following
symptoms? w = % < Z > o 5 0
e | 8| 3 3 = C 3 S | €
® S - =~ 2 S
D
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Section 2

DURING THE o IF YES IF YES
PAST WEEK 3 How SEVERE was it How much did it
Did you have 9 usually DISTRESS or BOTHER
any of the T ou?
. > YyOou
following <
m
symptoms?
o 2| ¢| 5| 8|2 ¢ 5| ¢
Sl s 3| 2| 8|5 3|2 ¢
5 | °| | = |2 = | E
® s | | F| 2| g
@D




Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 177

suuilsziumsifinnenssuvesdile

1 d’ o A / Y 9 ~ v oA A o I 1
aIun 1 Iﬂiﬂ‘ﬂ%ﬂiﬂ\‘iﬁNWSQﬂ ( ) NUDANUNATINUNINT TUNMURaMnNoUL e ag

v 9
Y o A [ 1 ' [ d o A @
NIUITSUITAUNITNININTIUAINATIIN 11!‘15"3@ 1 ﬂﬂﬂ‘lﬂ‘ﬁﬂ‘luu‘] %1u15%1ﬂﬁ]ﬂﬁiuuuu1ﬂ

9 o 4 Y a < 1 a
Yoauineala TagnsiunToarugrnanaay (0) MUANUAAHEUYDINIY HInnanssula

&% o

Timeiunnouldduaiomine ( - ) uazdwlilaevdedaliIaehidesneunilagiium

a dy A 1]
ANTTULNTD hl
SIUNININTITH ngineu AUHTININNINTIHY
2 o o o 4
thavisely | Tala | asiv | viudlu | iudan
(vV'=108) i | idnides | @ | Ivdleu
(- =hine) | 1ae Ty | 1@
A
1. Qua/Asuanian 1 2 3 4
2. Quadil / A35e 1 2 3 4
3. quan A 1 2 3 4
o 9 9 9
4. MANUALDIATIU (NIATIUYTIU) 1 2 3 4
[ = o <
sdathuliiseudos (Bufeq Wud1v09 1 2 3 4
I~
udu)
v A tﬂy 9
6. NI AADAN 1 2 3 4
7. 41991 1 2 3 4
8. 119115 1 2 3 4
9. 9AMIFILVBINTOUATI (19U 918 1 2 3 4
Y
1 o 1 1 [ 4
ani o' lla Insdwi/ldsunans
I
dudu)
Fd
10. lFovpadmaneveslndtiu / 1 2 3 4
Tu$ s/ lilaana
F ) ]
11. lil¥pvesdunuonmiio lian 1 2 3 4
a 9 Qy
vo3951/ Iiauiaredils




Thidarat Khamboon Appendices / 178

S1MINANTIN 1nENeY Fuffanamdonssuii
thaudeld | BN | A | sl | vdad
(V' =1wg) | ¥ | @nifes | aw | midlew
(-="hiwne) | 1o Ty | 1w




Fac. of Grad. Studies, Mahidol Univ.

Ph.D. (Nursing) / 179

S1EMS5NINITH

3
=

INeNNDY AULINIMNNINTINH

A ) ) o Y
thanseld | 1l | asvi | sivdlu | iudan
(Y'=1n8) | ¥ivae [Envies| dau | midlou

(-="liner) lvad | 1@




Thidarat Khamboon Appendices / 180

fanssu T | 119A59 1 iwWuilszan

1 )
aulvey




Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 181

fanssu Tane | 119n%9 1y Wuilszan

\ 1
aulviey




Thidarat Khamboon Appendices / 182

INVENTORY OF FUNCTIONAL STATUS - CANCER

PLEASE THINK ABOUT THE TIME SINCE YOU WERE DIAGNOSE WITH
CANCER, AND THEN RESPOND TO THE FOLLOWING ITEMS.

PART I.

Please check all the usual household activitiesdyduorior to your illness and then
indicate to what extent you have continued doimgéhactivities in the past week.

Prior to my iliness, | have continued doing this activity:

my usual activities included:

NOT AT JUST PARTIALLY FULLY
ALL BEGINNING

1. Care of children 1 2 3 4

2. Care of husband/wife 1 2 3 4

3. Care of other relatives 1 2 3 4

4. Cleaning the house 1 2 3 4
5. Tidying the house 1 2 3 4

(making beds, picking up things, etc.)

__ 6. Laundry 1 2 3 4

__ 7. Doing dishes 1 2 3 4

8. Cooking 1 2 3 4
9. Household business 1 2 3 4

(paying, bills, banking, etc.)

_____10. Grocery shopping 1 2 3 4

_____11. shopping, other than 1 2 3 4
groceries

______12. Doing errands 1 2 3 4

___13. Driving the car 1 2 3 4

14, Heavy housework, 1 2 3 4

maintenance work, (seasonal

cleaning, painting, etc.

_____15. Caring for pets 1 2 3 4

Comments:
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PART II.

Prior to my illness,
my usual activities included:

Comments:

PART III.

Prior to my illness,
my usual activities included:

Ph.D. (Nursing) / 183

| have continued doing this activity:

NOT AT
ALL

JUST
BEGINNING

PARTIALLY FULLY

| have continued doing this activity:

NEVER

SOME
TIMES

MOST OF  ALL OF
THE TIME THE TIME
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PART IV.

Prior to my illness,

| have continued doing this activity:
my usual activities included:

NEVER SOME TIMES MOST OF ALL OF
THE TIME THE TIME

Comments:
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APPENDIX D
ADDITIONAL ANSLYSIS

Table D1 Characteristic of Functional Level of the Sample in This Study

(N=300)
Group of Functional activities N % Mean S.D.
Functional
status
activities
Household Care of children 16 53 181 0.66
and family  Care of husband/wife 13 43 169 0.95
Care of other relative 7 23 143 0.53
Cleaning the house 269 89.7 158 0.67
Tidying the house 268 89.3 1.63 0.70
Laundry 233 86.9 155 0.67
Doing dishes 257 85.7 1.63 0.68
Cooking 253 843 161 0.68
Household business 72 240 171 0.88
Grocery shopping 284 94.790.111. 1.62 0.72
Shopping, other than groceries 271 0O 160 0.71
Doing errands 33 80.3 1.18 0.39
Driving the car 241 89.3 1.60 0.80

Heavy housework 268 1.08 041
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Table D1 Characteristic of Functional Level of the Sample in This Study
(N=300) (cont.)

Group of Functional activities N % Mean S.D.

Functional
status

activities

Social and Caring for pets 25 8.3 216 1.18

community Community service organization 140 46.7 1.26 0.45

Religious organization 294 98.0 150 0.75

Socializing with friends 293 97.7 153 0.69

Socializing with relative 290 96.7 160 0.76

Social clubs 293 97.7 138 0.62

Hobbies 296 98.7 250 0.78

Personal Rest or sleep during the day 300 100 2.25 0.79

care Spend most of the day in my 300 100 3.63 0.58

pajamas/nightgown/bathrobe
Walk as must as usually did before 300 100 192 0.81

Sleep less at night 300 100 2.86 0.70
Exercise as much as usually did 300 100 1.38 0.68
before

Have difficulty bathing/showering 300 100 3.98 0.18
Having difficulty dressing myself 300 100 3.98 0.18
Eat as much as | usually did before 300 100 1.65 0.80

Eat the same types of food as 300 100 1.66 0.96
usually did before
Spend as much time relaxing 300 100 2.32 0.66

as usually did before
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Table D1 Characteristic of Functional Level of the Sample in This Study
(N=300) (cont.)

Group of Functional activities N % Mean S.D.
Functional
status
activities
Occupationa Accomplishing as much as usual 42 14 3.02 0.68
| functions Acting irritably to ward my work 42 14 3.88 0.40
associate
Working fewer hours 42 14 2.81 0.67
Doing my job as carefully and 42 14 3.10 0.62
accurately as usual
Working for only short periods 42 14 290 0.58

of time and taking frequent breaks

Having as much enthusiasm for job 42 14 1.88 0.63
Carrying out my usual job 42 14 3.26 0.54
responsibility

Participating professional/union 42 14 1.57 0.77

activities

* 1-1.99=very limited functional activities, 2-2.8fartially limited, 3-3.99=moderate

or less limited, 4=fully function or no limited fational activities
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