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Abstract

Context—~Patients with breast cancer who undergo chemotherapy (CTX) experience between 10
and 32 concurrent symptoms. An evaluation of how these symptoms cluster together and how
these symptom clusters change over time may provide insights into how to treat these multiple co-
occurring symptoms.

Objectives—The purposes of this study were to: determine the occurrence rates and severity
ratings for 38 common symptoms, evaluate for differences in the number and types of symptom
clusters, and evaluate for changes over time in these symptom clusters (i.e., prior to CTX, the
week following CTX, and two weeks following CTX).

Methods—At each of the assessments, a modified version of the Memorial Symptom
Assessment Scale was used to assess the occurrence and severity of the 38 symptoms. Exploratory
factor analyses were used to extract the symptom clusters.

Results—While across the two symptom dimensions (i.e., occurrence, severity) and the three
assessments, eight distinct symptom clusters were identified, only five were relatively stable across
both dimensions and across time (i.e., psychological, hormonal, nutritional, gastrointestinal,
epithelial). Two of the additional clusters varied by time but not by symptom dimension (i.e.,
sickness behavior, weight change). The CTX neuropathy cluster was identified only at the
assessment done in the week following CTX.
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Conclusion—These findings provide insights into the most common symptom clusters in
patients undergoing CTX for breast cancer. In addition, the most common symptoms within each
cluster appear to be relatively stable across the two dimensions, as well as across time.

Keywords

symptoms; symptom clusters; breast cancer; chemotherapy; symptom occurrence; symptom
severity

INTRODUCTION

An evaluation of symptom clusters is an important area in symptom management research
and the science of symptom clusters is steadily advancing.! In a recent review,! an expert
panel provided a number of recommendations for future research on symptom clusters. They
noted that two important areas for symptom clusters research included: a determination of
the congruence in the number and types of symptom clusters using different dimensions of
the symptom experience (e.g., occurrence versus severity) and an evaluation of the stability
of symptom clusters over time. Since the majority of symptom clusters research was done in
oncology patients who were heterogeneous in terms of their cancer diagnoses and
treatments,3 in two recent reviews, Miaskowski® and Barsevick* suggested that the research
questions cited above need to be evaluated in oncology patients with homogenous diagnoses.
Because they experience multiple co-occurring symptoms,® patients with breast cancer
undergoing chemotherapy (CTX) represent an ideal sample to investigate these research
priorities.

To date, only five studies have evaluated for differences in the number and types of symptom
clusters in patients with breast cancer who underwent CTX.5-2 Two of these studies were
cross-sectional®’ and three were longitudinal.8:8:9 In the first cross-sectional study that
evaluated for differences in symptom clusters using occurrence and distress ratings,’ patients
were assessed at different points in their CTX treatments. While the specific symptoms
within each cluster were different, across the two dimensions, three relatively similar
clusters were identified (i.e., emotions-related, gastrointestinal (Gl)-related, and image/
cutaneous-related). Recent work from our group,® evaluated for differences in symptom
clusters using symptom occurrence and severity ratings. Patients completed the Memorial
Symptom Assessment Scale (MSAS) approximately one week after the receipt of CTX.
Both the number and types of symptom clusters were similar. Consistent with the previous
cross-sectional study,’ psychological and Gl-related symptom clusters were identified. In
addition, we identified hormonal, nutritional, and epithelial symptom clusters. Differences in
the number of symptom clusters identified may relate to differences in the number of
symptoms assessed, sample sizes, and the dimensions of the symptom experience that were
evaluated.

In the first longitudinal study that combined data from patients with breast cancer who
received CTX or radiation therapy (RT),8 occurrence rates were used to create the symptom
clusters. The two symptom clusters identified (i.e., psychoneurological and upper GI)
remained relatively stable over time. In the second study that evaluated patients receiving
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adjuvant CTX for breast cancer,® distress ratings from the MSAS were used to create the
symptom clusters. Patients were assessed prior to CTX, before receiving their second cycle,
and 1 month after the completion of CTX. Of the five symptom clusters identified, three
(i.e., menopausal, psychological-related self-image, and Gl-related fatigue) remained
relatively stable over time. In the most recent study of women undergoing adjuvant CTX for
breast cancer,? patients were assessed prior to CTX, during their third and fourth cycles of
CTX, and one month after the completion of CTX. While a treatment-related symptom
cluster was identified at each time point, a GI cluster was found only at the first and last
assessments. In addition, the specific symptoms within each cluster were not consistent over
time. These authors concluded that symptom clusters during CTX appear to be dynamic.
Across these five studies,>9 evidence for a GI symptom cluster is beginning to emerge.
However, findings are inconclusive as to whether or not the number and types of symptom
clusters vary based on the dimension used to create the symptom clusters and whether
symptom clusters remain stable over time.

Therefore, given the paucity of symptom clusters research in patients with breast cancer, this
paper extends our previous research with this sample.> The purposes of this study, in a
sample of patients with breast cancer (n=540) who received CTX, were: to determine the
occurrence and severity of symptoms prior to receipt of the next dose of CTX (Time 1 (T1));
approximately one week after receiving CTX, (Time 2, (T2)); and approximately two weeks
after receiving CTX (Time 3 (T3)); to evaluate for differences in the number and types of
symptom clusters at each of these three time points using ratings of occurrence and severity;
and to evaluate for changes in these symptom clusters over time.

METHODS

Patients and Settings

This study is part of a descriptive, longitudinal study that evaluated the symptom experience
of oncology outpatients receiving CTX. The methods for this study are described in detail
elsewhere.510-12 |n brief, patients were >18 years of age; had a diagnosis of breast, Gl,
gynecological, or lung cancer; had received CTX within the preceding four weeks; were
scheduled to receive at least two additional cycles of CTX; were able to read, write, and
understand English; and gave written informed consent. Patients were recruited from two
Comprehensive Cancer Centers, one Veteran’s Affairs hospital, and four community-based
oncology programs.

A total of 2234 patients were approached and 1343 consented to participate in the larger
study. The major reason for refusal was reported as being too overwhelmed with their cancer
treatment. For this study, only patients with breast cancer (h=540) were included in the
analyses.

Instruments

A demographic questionnaire obtained information on age, gender, ethnicity, marital status,
living arrangements, education, employment status, and income. Patients rated their
functional status using the Karnofsky Performance Status (KPS) scale.13:14 Patients
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completed the Self-Administered Comorbidity Questionnaire (SCQ) that assesses the
occurrence of, treatment for, and impact of 13 common medical conditions. The total SCQ
score ranges from 0 to 39. The SCQ has well established validity and reliability.1>

Alcohol Use Disorders Identification Test (AUDIT) is a 10-item questionnaire that assesses
alcohol consumption, alcohol dependence, and the consequences of alcohol abuse in the last
12 months. The AUDIT gives a total score that ranges between 0 and 40. Scores of >8 are
defined as hazardous use and scores of >16 are defined as the use of alcohol that is likely to
be harmful to health. The AUDIT has well established validity and reliability.16:17 In this
study, its Cronbach’s alpha was 0.63.

A modified version of the MSAS was used to evaluate the occurrence, severity, frequency,

and distress of 38 symptoms commonly associated with cancer and its treatment. In addition
to the original 32 MSAS symptoms, the following six symptoms were assessed: hot flashes,
chest tightness, difficulty breathing, abdominal cramps, increased appetite, and weight gain.

The MSAS is a self-report questionnaire designed to measure the multidimensional
experience of symptoms. Using the MSAS, patients were asked to indicate whether or not
they had experienced each symptom in the past week (i.e., symptom occurrence). If they had
experienced the symptom, they were asked to rate its frequency of occurrence, severity, and
distress. Symptom severity was measured using a 4-point Likert scale (i.e., 1 = slight, 2 =
moderate, 3 = severe, 4 = very severe). Symptom distress was measured using a 5-point
Likert scale (i.e., 0 = not at all, 1 = a little bit, 2 = somewhat, 3 = quite a bit, 4 = very much).
The validity and reliability of the MSAS are well established in studies of oncology
inpatients and outpatients.18:19

Study Procedures

This study was approved by the Committee on Human Research at the University of
California, San Francisco and by the Institutional Review Board at each of the study sites.
Eligible patients were approached by a research staff member in the infusion unit to discuss
participation in the study. Written informed consent was obtained from all patients.
Depending on the length of their CTX cycles (most patients were on 21 or 28 day cycles),
patients completed questionnaires in their homes, a total of six times over two cycles of
CTX. For this analysis, the symptom assessment data from the enroliment cycle (i.e.,
approximately one week prior to receiving CTX, T1), 1 week after receiving CTX (i.e.,
acute symptoms following the administration of CTX, T2), and approximately 2 weeks after
receiving CTX (i.e., potential nadir, T3)) were analyzed. Medical records were reviewed for
disease and treatment information.

Data Analysis

Data were analyzed using International Business Machines Statistical Package for the Social
Sciences (IBM SPSS) 2320 and MPlus Version 7.3.21 Descriptive statistics and frequency
distributions were calculated for the demographic and clinical characteristics.
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Creation of Symptom Clusters Using Exploratory Factor Analysis

As described by Miaskowski,! the “de novo” identification of symptom clusters was the
approach used in this study. Exploratory factor analyses (EFAs) were done for the
dichotomous (i.e., occurrence) items and for the ordinal (i.e., severity) items. Factor analysis
is a generic term used for several procedures that aim to identify whether correlations
between a set of observed variables can be explained by a few latent, unobserved variables
(i.e., factors).22 While it is more common to describe the results of an EFA as “factors”, the
“factors” in the current study are referred to as symptom clusters.23:24 All of the EFAs were
done using MPIlus.21:25

For each EFA, factor loadings were considered meaningful if the loading had an absolute
value of 20.40.21:2526 \While it is common to require that each item load strongly on only
one factor, in this study, items that loaded on two factors (i.e., cross loaded) and met our pre-
set criterion of =0.40, were retained and used to define both factors (i.e., the symptom
clusters). The cross loading of symptoms on more than one factor may be beneficial in the
interpretation of potential causal mechanisms, especially when oblique rotation is
employed.22.26.27

EFA was used to identify symptom clusters from the occurrence rates and the severity
ratings of 30 out of the 38 MSAS symptoms assessed. In order to have sufficient variation
and covariation to perform the EFAs, only symptoms that were present in >20% and <80%
of the patients were included in these analyses. Eight symptoms on the MSAS (i.e., lack of
energy, difficulty breathing, problems with urination, vomiting, increased appetite, difficulty
swallowing, swelling of arms or legs, chest tightness) were excluded from the analyses due
to insufficient variation in the occurrence of these symptoms.

The occurrence items were evaluated as dichotomous variables (i.e., had versus did not have
the symptom).21:25 For these EFAs, tetrachoric correlations were used to create the matrix of
associations. The severity items were examined as ordinal items. For these EFASs, polychoric
correlations were used to create the matrix of associations. The simple structures for the
occurrence and severity EFAs were estimated using the method of unweighted least squares
with geomin (i.e., oblique) rotation. The geomin rotation method was used to identify the
model with the best fit (i.e., optimum number of factors using the criteria for simple
structure described above). Adopting this rotational method provided an improved
representation of how the factors were correlated and improved the interpretability of each
factor solution.21:25 The unweighted least squares estimator (ulsmv: unweighted least
squares parameter estimates with standard errors and a mean and variance adjusted chi-
square test using a full weight matrix212%) was selected in order to achieve more reliable
results because the scales for the MSAS items are dichotomous (i.e., occurrence) and ordinal
(i.e., severity).

The EFAs for severity were done using severity ratings that included a zero (i.e., 0, 1, 2, 3,
4). If the patient indicated that they did not have the symptom (i.e., occurrence), a severity
score of zero was assigned. This approached was used because in the initial analyses that
were done with severity ratings that did not include zero (i.e., 1, 2, 3, 4), the pairwise
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missingness (i.e., 1-covariance coverage for each of the item pairs) was over 90% and the
estimation failed.

Factor solutions were estimated for two through seven factors. After examining all of the
factor solutions, the factor solution with the greatest interpretability and clinical
meaningfulness was selected, given that it met the criteria set for evaluating simple structure
(i.e., size of item loadings, number of items on a factor). Separate EFAs were done for the
symptom occurrence and symptom severity ratings at the each of the three assessments (i.e.,
T1, T2, and T3). By conducting EFAs at three specific time points, we were able to compare
the stability of the symptom clusters over time.

Differences in the Number and Types of Symptom Clusters

To evaluate the agreement among the symptoms within the same cluster using occurrence
and severity ratings, within and across each assessment, we used the criteria proposed by
Kirkova and Walsh.28 In their paper, they suggested that to be in agreement with each other,
at least 75% of the symptoms in the clusters should be present including the prominent and
important symptom, namely the symptom with the greatest weight from the factor analyses.

RESULTS

Demographic and Clinical Characteristics of the Patients

The demographic and clinical characteristics of the patients are summarized in Table 1. The
sample was 99.1% female and 66.3% were married or partnered with a mean age of 53.26
+ 11.62 years. The majority of the patients was White (67.0%) and well educated (16.40

+ 2.93 years). Patients had an average of 2.20 + 1.34 comorbid conditions and their mean
KPS score was 80.46 + 12.14.

Symptom Characteristics

The mean number of symptoms at each of the time points was 14.69 + 7.08 at T1; 14.67
+6.86at T2; and 12.74 + 6.72 at T3 (Table 1). As shown in Table 2, across the three
assessments, lack of energy, difficulty sleeping, and pain were among the top five symptoms
with the highest occurrence rates. While the exact rank order of the five symptoms with the
highest severity ratings differed, the specific symptoms were the same across the three
assessments.

Symptom Clusters Based on Occurrence Ratings

As shown in Table 3, for the T1 assessment, a six factor solution was found. Factor 1
consisted of seven symptoms (i.e., pain, dry mouth, nausea, feeling drowsy, numbness/
tingling in hands/feet, lack of appetite, dizziness) and was named the sickness behavior
cluster. Factor 2 consisted of six symptoms (i.e., difficulty concentrating, feeling nervous,
feeling sad, worrying, feeling irritable, “ I don’t look like myself”) and was named the
psychological cluster. Factor 3 consisted of two symptoms (i.e., hot flashes, sweats) and was
named the hormonal cluster. Factor 4 consisted of four symptoms (i.e., difficulty sleeping,
abdominal cramps, shortness of breath, weight loss) and was named the G/ cluster. Factor 5
consisted of two symptoms (i.e., weight gain, weight loss) and was named the weight change
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cluster. Of note, weight loss loaded negatively on the weight change symptom cluster, which
indicates that lower scores on this symptom (i.e., weight gain) was more likely to be present
among patients with this symptom cluster. Factor 6 consisted of five symptoms (i.e., weight

gain, mouth sores, hair loss, change in the way food tastes, changes in skin) and was named

the epithelial cluster.

As shown in Table 4, for the T2 assessment, a five factor solution was found. Factor 1
consisted of five symptoms (i.e., feeling nervous, feeling sad, worrying, feeling irritable, “I
don’t look like myself”) and was named the psychological cluster. Factor 2 consisted of four
symptoms (i.e., hot flashes, difficulty sleeping, sweats, problems with sexual interest or
activity) and was named the hormonal cluster. Factor 3 consisted of seven symptoms (i.e.,
dry mouth, nausea, lack of appetite, change in the way food tastes, weight loss, abdominal
cramps, diarrhea) and was named the nutritional cluster. Factor 4 consisted of three
symptoms (i.e., weight loss, feeling bloated, weight gain) and was named the G/ cluster. Of
note, weight loss loaded negatively on the GI symptom cluster, which indicates that lower
scores on this symptom (i.e., weight gain) was more likely to be present among patients with
this symptom cluster. Factor 5 consisted of four symptoms (i.e., “I don’t look like myself”,
change in the way food tastes, hair loss, mouth sores) and was named the epithelial cluster.

As shown in Table 5, for the T3 assessment, a five factor solution was found. Factor 1
consisted of two symptoms (i.e., hot flashes, sweats) and was named the /ormonal cluster.
Factor 2 consisted of six symptoms (i.e., worrying, feeling irritable, difficulty concentrating,
feeling nervous, feeling drowsy, feeling sad) and was named the psychological cluster.
Factor 3 consisted of five symptoms (i.e., abdominal cramps, difficulty sleeping, feeling
bloated, weight gain, nausea) and was named the G/ cluster. Factor 4 consisted of five
symptoms (i.e., weight gain, nausea, lack of appetite, weight loss, change in the way food
tastes) and was named the nutritional cluster. Of note, weight gain loaded negatively on the
nutritional symptom cluster, which indicates that lower scores on this symptom (i.e., weight
loss) were more likely to be present among patients with this symptom cluster. Factor 5
consisted of five symptoms (i.e., change in the way food tastes, changes in skin, itching,
mouth sores, “I don’t look like myself””) and was named the epithelial cluster.

Symptom Clusters Based on Severity Ratings

As shown in Table 6, for the T1 assessment, a six factor solution was found. Factor 1
consisted of six symptoms (i.e., difficulty concentrating, feeling nervous, feeling sad,
worrying, feeling irritable, “I don’t look like myself”) and was named the psychological
cluster. Factor 2 consisted of five symptoms (i.e., pain, dry mouth, nausea, feeling drowsy,
dizziness) and was named the sickness behavior cluster. Factor 3 consisted of two symptoms
(i.e., sweats, hot flashes) and was named the hormonal cluster. Factor 4 consisted of three
symptoms (i.e., feeling bloated, diarrhea, abdominal cramps) and was named the G/ cluster.
Factor 5 consisted of three symptoms (i.e., lack of appetite, weight gain, weight loss) and
was named the weight change cluster. Of note, weight gain loaded negatively on the weight
change symptom cluster, which indicates that lower scores on this symptom (i.e., weight
loss) were more likely to be present among patients with this symptom cluster. Factor 6
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consisted of five symptoms (i.e., “I don’t look like myself”, weight gain, hair loss, change in
the way food tastes, changes in skin) and was named the epithelial cluster.

As shown in Table 7, for the T2 assessment, a six factor solution was found. Factor 1
consisted of two symptoms (i.e., hot flashes, sweats) and was named the hormonal cluster.
Factor 2 consisted of four symptoms (i.e., feeling sad, feeling nervous, worrying, feeling
irritable) and was named the psychological cluster. Factor 3 consisted of three symptoms
(i.e., feeling drowsy, numbness in hands/feet, pain) and was named the CTX-neuropathy
cluster. Factor 4 consisted of three symptoms (i.e., feeling bloated, abdominal cramps,
weight gain) and was named the G/ cluster. Factor 5 consisted of four symptoms (i.e.,
weight gain, weight loss, nausea, lack of appetite) and was named the nutritional cluster. Of
note, weight gain loaded negatively on the nutritional symptom cluster, which indicates that
lower scores on this symptom (i.e., weight loss) were more likely to be present among
patients with this symptom cluster. Factor 6 consisted of five symptoms (i.e., hair loss,
change in the way food tastes, “I don’t look like myself”, changes in skin, mouth sores) and
was named the epithelial cluster.

As shown in Table 8, for the T3 assessment, a five factor solution was found. Factor 1
consisted of two symptoms (i.e., hot flashes, sweats) and was named the hormonal cluster.
Factor 2 consisted of six symptoms (i.e., difficulty concentrating, feeling nervous, feeling
sad, feeling drowsy, worrying, feeling irritable) and was named the psychological cluster.
Factor 3 consisted of three symptoms (i.e., feeling bloated, abdominal cramps, weight gain)
and was named the G/ cluster. Factor 4 consisted of five symptoms (i.e., weight gain,
nausea, lack of appetite, weight loss, change in the way food tastes) and was named the
nutritional cluster. Of note, weight gain loaded negatively on the nutritional symptom
cluster, which indicates that lower scores on this symptom (i.e., weight loss) were more
likely to be present among patients with this symptom cluster. Factor 5 consisted of five
symptoms (i.e., change in the way food tastes, mouth sores, hair loss, “I don’t look like
myself”, changes in skin) and was named the epithelial cluster.

Similarities and Differences in the Number and Types of Symptom Clusters

As shown in Table 9, for the occurrence dimension, the number of symptom clusters ranged
from five to six. Across the three occurrence assessments, the four common symptom
clusters were: psychological, hormonal, Gl, and epithelial. While at T1, sickness behavior
and weight change clusters were identified neither were found at T2 or T3. While a
nutritional symptom cluster was identified at T2 and T3, it was not found at T1.

For the severity dimension, the number of symptom clusters ranged from five to six. Across
the three severity assessments, the four common symptom clusters were: psychological,
hormonal, GI, and epithelial. While at T1, sickness behavior and weight change clusters
were identified, neither symptom cluster was found at T2 or T3. While a nutritional cluster
was identified at T2 and T3, it was not found at T1. In addition, a CTX neuropathy cluster
was identified only at T2.
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Agreement in the Types of Symptoms Within Each Symptom Cluster

Table 9 presents a summary of the percentage agreement among the symptoms within each
cluster across the occurrence and severity dimensions and across time. For the psychological
cluster, the total number of symptoms ranged from 4 to 6 and the percent agreement ranged
from 57.1% to 85.7%. The four symptoms that were included in all of these EFAs,
regardless of the dimension were: feeling nervous, feeling sad, worrying, and feeling
irritable. For the hormonal cluster, the total number of symptoms ranged from 2 to 4 and the
percent agreement ranged from 50.0% to 100%. The two symptoms that were included
across all of these EFAs were: hot flashes and sweats. For the nutritional cluster, the total
number of symptoms ranged from 0 to 7 and the percent agreement ranged from 0.0 % to
85.7%. The three symptoms that were included across all of these EFAs were: nausea, lack
of appetite, and weight loss. For the GI symptom, the total number of symptoms ranged
from 3 to 5 and the percent agreement ranged from 37.5% to 62.5%. None of the symptoms
were found in all six symptom cluster solutions. However, feeling bloated was included in
two of the occurrence EFAs (i.e., T2 and T3) and in all of the severity EFAs. In addition,
abdominal cramps was included in two of the occurrence EFASs (i.e., T1 and T3) and in all of
the severity EFAs.

For the epithelial cluster, the total number of symptoms ranged from 4 to 5 and the percent
agreement ranged from 57.1% to 71.4%. The only symptom that was included across all of
these EFAs was: change in the way food tastes. For the sickness behavior cluster, the total
number of symptoms ranged from 0 to 7 and the percent agreement ranged from 0.0% to
100%. At the T1 assessment, the five symptoms that were identified for both the occurrence
and severity dimensions were: pain, dry mouth, nausea, feeling drowsy, and dizziness. For
the weight change cluster, the total number of symptoms ranged from 0 to 3 and the percent
agreement ranged from 0.0% to 100%. At the T1 assessment, the two symptoms that were
identified for both the occurrence and severity dimensions were: weight loss and weight
gain. For the CTX neuropathy cluster, the total number of symptoms ranged from 0 to 3 and
the percent agreement ranged from 0.0% to 100%. This symptom cluster was identified only
at T2 using the severity dimension.

DISCUSSION

To our knowledge, this study is the first to evaluate for changes over time in the number and
types of symptom clusters in patients with breast cancer who underwent CTX using
occurrence rates and severity ratings. As summarized in Table 9, while across the two
symptom dimensions and the three assessments, eight distinct symptom clusters were
identified, only five were relatively stable across both dimensions and across time (i.e.,
psychological, hormonal, nutritional, Gl, epithelial). Two of the additional symptom clusters
varied by time but not by symptom dimension. Prior to the receipt of the next dose of CTX
(T1), for both occurrence and severity, a sickness behavior cluster and a weight change
cluster were identified. The final cluster (i.e., CTX neuropathy) was identified only using the
severity dimension at T2. Overall, our findings suggest that regardless of the dimension
used, symptom clusters remain relatively stable over time. The remainder of the discussion
will describe each of the symptom clusters in terms of variability in the specific symptoms
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within each cluster; how each of the clusters compares with previous findings; and the
clinical implications of each of the symptom clusters.

Psychological Symptom Cluster

A psychological cluster was identified in all six EFAs. While the number of symptoms in
this cluster ranged from four to seven, feeling nervous, feeling sad, worrying, and feeling
irritable were included across both dimensions and at all three time points. Of note, across
the three studies of patients with breast cancer5-8 and the eight studies of patients with a
variety of cancer diagnoses,2%-36 some type of psychological or mood related cluster was
found. Taken together, this consistent finding highlights the importance of psychological
symptoms in oncology patients.

Depending on the symptom assessment instrument used, the specific symptoms within the
psychological cluster varied across the ten studies.6-8:29-34.36 |n the three studies of patients
with heterogeneous diagnoses29:30:34 and in the study of patients with liver cancer3® that
used the MD Anderson Symptom Inventory (MDASI), distress and sadness were the two
symptoms found in the psychological cluster. Across the five studies of patients with
breast,87 ovarian,31:3¢ or heterogeneous33 cancers that used the MSAS, feeling nervous,
worrying, and feeling sad were present in the psychological cluster. In addition, in four of
these studies,7:33:36 feeling irritable was included in this symptom cluster.

This growing body of evidence suggests that a psychological cluster in oncology patients
includes the symptoms of feeling nervous, feeling sad, worrying, and feeling irritable. Given
the high occurrence rates for anxiety3’~39 and depression37-38:40 as single symptoms, as well
as the fact that between 10% and 28% of patients with breast cancer report the co-
occurrence of anxiety and depression,38 this symptom cluster warrants careful and ongoing
assessments and management in oncology patients regardless of their cancer diagnosis.

Hormonal Symptom Cluster

In the current study, a hormonal symptom was identified in all six EFAs. The total number
of symptoms ranged from two to four. Hot flashes and sweats were included across both
dimensions and across all three time points. While in the three studies of patients with breast
cancer,%-8 only one® found a hormonal cluster, in the studies of patients with ovarian
cancer3® or patients with heterogeneous cancers,33 this symptom cluster was identified.
Across these three studies,®33.66 sweats was the only symptom that was common to our
study. In two of the previous studies,33:36 difficulty sleeping, which was identified only once
in our study (i.e., occurrence T2), was part of the hormonal cluster. It is interesting to note
that in the study by Yates and colleagues,33 the hormonal cluster was found only in patients
who were <60 years of age. In their sample, 48.3% of the patients in the younger age group,
compared to 21.8% of the patients =60 years of age, had a diagnosis of breast cancer.

In terms of hot flashes, only one study® had this symptom in their hormonal cluster. The
reason for this inconsistent finding is because the original MSAS did not include hot flashes.
An equally important finding from the Phligbua et al., study,® was the identification of night
sweats and mood swings as part of their hormonal cluster. These symptoms were identified
as part of this cluster because the investigators added a number of menopausal symptoms to
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the MSAS. Given that CTX#1-43 and aromatase inhibitors#* can produce menopausal-
associated symptoms in women with breast cancer and that these symptoms are common in
healthy women as well,#° future studies of symptom clusters in patients with breast cancer
should include these common menopausal-associated symptoms as part of the assessment
instrument.

Gl Symptom Cluster

The third symptom cluster that we identified across all six EFAs was labeled the Gl cluster.
While the number of symptoms ranged from three to five, none of the symptoms were
present for both dimensions at all three time points. However, feeling bloated and abdominal
cramps were found in all of the severity EFAs and in two of the occurrence EFAs. While this
symptom cluster was identified in studies of patients with breast,”® lung,3446 ovarian,31:36
liver,35 and hepatocellular®” cancers, as well as in studies that included patients with
heterogeneous cancer diagnoses,29:30:33.4849 the specific symptoms within this cluster were
extremely variable depending on the symptom assessment instrument that was used.

In the six studies that used the MSAS,:7:31.33.36.48 gy one did not identify a Gl cluster.® In
the other five studies, feeling bloated was the only symptom in this cluster that was the same
as in our Gl cluster. Across the fourteen studies that identified a Gl cluster, with the
exception of the study by Yates and colleagues,33 nausea and vomiting were the two
symptoms that loaded on this cluster. In our study, nausea, but not vomiting loaded on the Gl
cluster. Given the number of studies that identified a GI cluster, additional research is
warranted with a consistent set of Gl related symptoms to determine the common symptoms
in this cluster, as well as the unique symptoms that may be specific to certain cancer
diagnoses (e.g., difficulty swallowing with esophageal cancer9) or cancer treatments (e.g.,
diarrhea with pelvic radiation®1). This information can be used to develop and test more
effective symptom management interventions.

Epithelial Symptom Cluster

The epithelial cluster was the fourth cluster that we identified across all six EFAs. While the
number of symptoms ranged from four to five, change in the way food tastes was the only
symptom included in this cluster across the two symptom dimensions and across all three
time points. However, “I don’t look like myself”, hair loss, and changes in skin were found
in all of the severity EFAs and in two of the occurrence EFAs. While mouth sores was found
in all of the occurrence EFAs, this symptom was found in only two of the severity EFAs.

Across the five studies that used the MSAS,6:7:33.36.48 \yhile the names of the clusters varied
(i.e., CTX toxicity cluster,3% body image cluster,36 image-related cutaneous symptoms’) all
five identified a symptom cluster that included, “I don’t look like myself” and hair loss. In
addition, in four of the five studies,7:3348 skin changes loaded on this cluster. Of note,
while change in the way food tastes was found in all six of our EFAs, this symptom was
found as a part of this cluster in only two studies.”33 Taken together, these findings suggest
that the symptoms of hair loss, skin changes, and “I don’t look like myself”, should be part
of a comprehensive symptom inventory for oncology patients. The frequency with which
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these symptoms were associated with each other makes sense, given that hair loss and
changes in skin can have a significant impact on oncology patients’ body image.5253

Nutritional Symptom Cluster

In our study, the nutritional cluster was not identified at the assessment immediately prior to
the patients’ next dose of CTX (i.e., T1). At the other two assessments, this cluster, which
consisted of four to seven symptoms, was found across both symptom dimensions. Nausea,
lack of appetite, and weight loss were the three symptoms present in all four EFAs. In the
studies that used the MSAS,6:7:33.36.48 neither study of breast cancer patients®’ nor the study
by Molassiotis and colleagues,*8 identified this type of symptom cluster. However, in a study
of ovarian cancer patients,36 nausea, weight loss, lack of appetite, and change in the way
food tastes were part of a Gl cluster. In the study by Yates and colleagues,33 that included a
heterogeneous sample in terms of both cancer diagnoses and treatments, in the patients <60
years of age, the following symptoms were part of a treatment-related cluster: dry mouth,
lack of appetite, nausea, weight loss, and change in the way food tastes. In contrast, in the
patients who were =60 years of age, a nutrition cluster was identified that included: weight
loss, lack of appetite, and change in the way food tastes.

The nutritional status of patients undergoing cancer treatment is extremely important.>* The
fact that nausea, lack of appetite, change in the way food tastes, and weight loss were found
as a cluster in several studies suggests that this symptom cluster warrants additional
investigation. Research is needed to determine if the GI and the nutritional clusters are
distinct or related clusters. The identification of two distinct clusters may be related to
patients’ cancer diagnoses and/or the timing of the symptom assessments in relationship to
the patients’ treatment regimens.

Sickness Behavior Symptom Cluster

It is not entirely clear why the sickness behavior cluster was identified only in the
occurrence and severity EFAs at the assessment prior to the next dose of CTX. “Sickness
behavior” is a term that was first described in studies of animals following the injection of
endotoxin.>>%6 As part of the inflammatory response, these animals exhibited fatigue,
somnolence, decreased appetite, decreased activity, and depressive symptoms. Cleeland and
colleagues®® suggested that this biological response may be the underlying mechanism for
common symptoms associated with cancer and its treatments. Consistent with our findings,
in previous studies that used the MDASI to evaluate symptom clusters, a sickness symptom
cluster2?:30 or a “general” symptom cluster® were identified that included the symptoms of
pain, lack of appetite, and drowsiness. In addition, in the study by Wang and colleagues,*6
dry mouth and numbness were included in their cluster.

It is interesting to note that in the studies that used the MSAS to identify symptom
clusters,5:7:31.33.36.48 on|y the study by Yates and colleagues,3? identified a “treatment-
related” cluster in the patients who were <60 years of age. The symptoms that their study
had in common with our findings were: dry mouth, nausea, pain, lack of appetite, dizziness,
and feeling drowsy. Across these nine studies,®:729-31.33,36,46.48 the variability in both the
identification of a sickness behavior cluster, as well as the specific symptoms within the
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cluster, may be related to the differences in the number of symptoms evaluated using the
MDASI (i.e., 13 symptoms) versus the MSAS (i.e., 32 to 38 symptoms); the patients’ cancer
diagnoses; the treatments the patients received; and/or the timing of the assessments.
Additional research is warranted to confirm or refute the clinical significance of this
symptom cluster.

Weight Change Symptom Cluster

Similar to the sickness behavior symptom cluster, it is not entirely clear why a weight
change cluster was identified for both symptom dimensions only at the assessment done
prior to the next dose of CTX (T1). In the occurrence EFA, weight loss loaded negatively on
this cluster. However, in the severity EFA, weight gain loaded negatively on this cluster. In
addition, both weight loss and weight gain were included in our GI and nutritional clusters.
Given that in previous studies, weight loss was the only symptom included on the
MSAS,6:7:31.33,36.48 aqditional research is warranted to confirm this distinct symptom
cluster.

Chemotherapy Neuropathy Symptom Cluster

Limitations

Given that CTX-induced neuropathy is the most common neurologic complication of
platinum and taxane compounds,>’+8 it is somewnhat surprising that this symptom cluster
was identified only using severity ratings based on symptoms reported in the week following
the administration of CTX (T2). One potential explanation for this finding is that the patients
in our study were recruited during the initial cycles of their CTX treatment. In previous
studies of patients with breast,5-2 ovarian,31:36 Jung,3446:59-61 or
heterogeneous?9:30.32:33:48,49,62.63 cancers, a symptom cluster that included numbness/
tingling of the hands/feet was identified. Again, this symptom cluster warrants confirmation
in future studies, particularly at the completion of CTX.

Several limitations warrant consideration. Because our study included patients who received
neoadjuvant and adjuvant CTX, our findings may not generalize to all patients with breast
cancer. In addition, since only a small sample of men with breast cancer were included (n=5)
and they were not analyzed separately, these findings may not be representative of the
symptom clusters of men with breast cancer. Given that the primary reason for refusal was
being too overwhelmed with their cancer diagnosis, our findings may underestimate the
symptom burden in these patients. Lastly, because the majority of our sample was White,
our findings may not generalize to patients from other ethnic or minority groups.

Conclusions

Despite these limitations, our findings suggest that five symptom clusters (i.e.,
psychological, hormonal, nutritional, Gl, epithelial) were relatively stable across both
symptom dimensions and across time. These five clusters warrant additional investigation to
establish the specific symptoms that are an integral part of each of these symptom clusters.
In addition, the three clusters that lacked consistency across dimensions and time (i.e.,
sickness behavior, weight change, CTX neuropathy) warrant confirmation in future studies.
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Implications for Clinical Practice and Research

Findings from this study confirm that patients with breast cancer undergoing CTX
experience a high symptom burden and that five symptom clusters persist over the entire
cycle of CTX. Clinicians need to focus their ongoing assessments on these persistent
symptom clusters and prescribe appropriate interventions. Given that the psychological
symptom cluster is so common, clinicians need to consider referrals to mental health
professionals to assist patients to cope with the psychological sequelae of cancer and its
treatment. In addition, referrals to dieticians may be warranted to assist patients to manage
the symptoms associated with the nutritional and GI symptom clusters.

Future studies are needed to confirm the three symptom clusters that were not found
consistently across our assessments. In addition, research is needed on the most appropriate
interventions to treat single or multiple symptom clusters. Future studies are warranted that
evaluate the common and distinct mechanisms that underlie these symptom clusters.

Acknowledgments

This study was funded by a grant from the National Cancer Institute (NCI, CA134900). Dr. Christine Miaskowski is
an American Cancer Society Clinical Research Professor and is funded by a K05 award from the NCI (CA168960).
Ms. Ward Sullivan was funded by a National Institute of Health (NIH) T32 grant (NR007088).

References

1. Miaskowski C. Future directions in symptom cluster research. Semin Oncol Nurs. 2016; 32:405—
415. [PubMed: 27776833]

2. Miaskowski C, Barsevick A, Berger A, et al. Advancing symptom science through symptom cluster
research: Expert panel proceedings and recommendations. J Nat Cancer Inst. 2017; 109(4)

3. Nguyen J, Cramarossa G, Bruner D, et al. A literature review of symptom clusters in patients with
breast cancer. Expert Rev Pharmacoecon Outcomes Res. 2011; 11:533-539. [PubMed: 21958098]

4. Barsevick AM. Defining the symptom cluster: How far have we come? Semin Oncol Nurs. 2016;
32:334-350. [PubMed: 27776831]

5. Ward Sullivan CM, Leutwyler H, Dunn LB, et al. Differences in symptom clusters identified using
symptom occurrence rates versus severity ratings in patients with breast cancer undergoing
chemotherapy. Eur J Oncol Nurs. 2017; 28:122-132. [PubMed: 28478849]

6. Phligbua W, Pongthavornkamol K, Knobf TM, Junda T, Viwatwongkasem C, Srimuninnimit V.
Symptom clusters and quality of life in women with breast cancer receiving adjuvant chemotherapy
Pacific Rim. Int J Nurs Res. 2013; 17:249-266.

7. Suwisith N, Hanucharurnkul S, Dodd M, Vorapongsathorn T, Pongthavorakamol K, Asavametha N.
Symptom clusters and functional status of women with breast cancer. Thai J Nurs Res. 2008;
12:153-165.

8. Kim HJ, Barsevick AM, Tulman L, McDermott PA. Treatment-related symptom clusters in breast
cancer: a secondary analysis. J Pain Symptom Manage. 2008; 36:468-479. [PubMed: 18718735]

9. Albusoul RM, Berger AM, Gay CL, Janson SL, Lee KA. Symptom clusters change over time in
women receiving adjuvant chemotherapy for breast cancer. J Pain Symptom Manage. 2017; 53:880—
886. [PubMed: 28062343]

10. Abid H, Kober KM, Smoot B, et al. Common and distinct characteristics associated with
trajectories of morning and evening energy in oncology patients receiving chemotherapy. J Pain
Symptom Manage. 2017; 53:887-900. [PubMed: 28063861]

11. Miaskowski C, Cooper BA, Melisko M, et al. Disease and treatment characteristics do not predict
symptom occurrence profiles in oncology outpatients receiving chemotherapy. Cancer. 2014;
120:2371-2378. [PubMed: 24797450]

J Pain Symptom Manage. Author manuscript; available in PMC 2019 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sullivan et al.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Page 15

Wright F, Hammer M, Paul SM, et al. Inflammatory pathway genes associated with inter-
individual variability in the trajectories of morning and evening fatigue in patients receiving
chemotherapy. Cytokine. 2017; 91:187-210. [PubMed: 28110208]

Karnofsky, D. Factors that influence the therapeutic response in cancer: a comprehensive treatise.
Plenum Press; New York: 1977. Performance scale.

Karnofsky D, Abelmann WH, Craver LV, Burchenal JH. The use of nitrogen mustards in the
palliative treatment of carcinoma. Cancer. 1948; 1:634—656.

Sangha O, Stucki G, Liang MH, Fossel AH, Katz JN. The Self-Administered Comorbidity
Questionnaire: a new method to assess comorbidity for clinical and health services research.
Arthritis Rheum. 2003; 49:156-163. [PubMed: 12687505]

Babor, TF., Higgins-Biddle, JC., Saunders, JB., Monteiro, MG. AUDIT: The Alcohol Use
Disorders Identification Test: Guidelines for Use in Primary Care. Geneva, Switzerland: World
Health Organization; 2001.

Babor, TF., de la Fuente, JR., Saunders, J., Grant, M. AUDIT: The Alcohol Use Disorders
Identification Test: Guidelines for Use in Primary Care. Geneva, Switzerland: World Health
Organization; 1992.

Portenoy RK, Thaler HT, Kornblith AB, et al. The Memorial Symptom Assessment Scale: an
instrument for the evaluation of symptom prevalence, characteristics and distress. Eur J Cancer.
1994; 30A:1326-1336. [PubMed: 7999421]

Portenoy RK, Thaler HT, Kornblith AB, et al. Symptom prevalence, characteristics and distress in
a cancer population. Qual Life Res. 1994; 3:183-189. [PubMed: 7920492]

SPSS. IBM SPSS for Windows. 23. Chicago, IL: SPSS, Inc; 2015.

Muthén, LK., Muthén, BO. Mplus User’s Guide. 7. Los Angeles, CA: Muthén & Muthén; 1998—
2015.

Brown, TA. The Common Factor Model and Exploratory Factor Analysis. In: Litte, T., editor.
Confirmatory factor analysis for applied research. 2. New York; London: The Guilford Press;
2015.

Kim E, Jahan T, Aouizerat BE, et al. Differences in symptom clusters identified using occurrence
rates versus symptom severity ratings in patients at the end of radiation therapy. Cancer Nurs.
2009; 32:429-436. [PubMed: 19816162]

Miaskowski C, Dodd M, Lee K. Symptom clusters: the new frontier in symptom management
research. J Natl Cancer Inst. 2004; 32:17-21.

Muthén BO. Dichotomous factor analysis of symptom data. Sociological Methods & Research.
1989; 18:19-65.

Browne MW. An overview of analytic rotation in exploratory factor analysis. Multivariate
Behavioral Research. 2001; 36:111-150.

Miaskowski C, Aouizerat BE. Is there a biological basis for the clustering of symptoms? Semin
Oncol Nurs. 2007; 23:99-105. [PubMed: 17512436]

Kirkova J, Walsh D. Cancer symptom clusters—a dynamic construct. Supportive Care in Cancer.
2007; 15:1011-1013. [PubMed: 17479300]

Chen ML, Lin CC. Cancer symptom clusters: a validation study. J Pain Symptom Manage. 2007;
34:590-599. [PubMed: 17629670]

Chen ML, Tseng HC. Symptom clusters in cancer patients. Support Care Cancer. 2006; 14:825—
830. [PubMed: 16491377]

Hwang KH, Cho OH, Yoo YS. Symptom clusters of ovarian cancer patients undergoing
chemotherapy, and their emotional status and quality of life. Eur J Oncol Nurs. 2016; 21:215-222.
[PubMed: 26645947]

Thomas BC, Waller A, Malhi RL, et al. A longitudinal analysis of symptom clusters in cancer
patients and their sociodemographic predictors. J Pain Symptom Manage. 2014; 47:566-578.
[PubMed: 24035068]

Yates P, Miaskowski C, Cataldo JK, et al. Differences in composition of symptom clusters between
older and younger oncology patients. J Pain Symptom Manage. 2015; 49:1025-1034. [PubMed:
25582681]

J Pain Symptom Manage. Author manuscript; available in PMC 2019 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sullivan et al.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Page 16

Wang D, Fu J. Symptom clusters and quality of life in China patients with lung cancer undergoing
chemotherapy. Afr Health Sci. 2014; 14:49-55. [PubMed: 26060457]

Wang Y, O’Connor M, Xu Y, Liu X. Symptom clusters in Chinese patients with primary liver
cancer. Oncol Nurs Forum. 2012; 39:E468-79. [PubMed: 23107860]

Huang J, Gu L, Zhang L, et al. Symptom clusters in ovarian cancer patients with chemotherapy
after surgery: A longitudinal survey. Cancer Nurs. 2016; 39:106-116. [PubMed: 25837811]

Burgess C, Cornelius V, Love S, et al. Depression and anxiety in women with early breast cancer:
five year observational cohort study. BMJ. 2005; 330:702. [PubMed: 15695497]

Gold M, Dunn LB, Phoenix B, et al. Co-occurrence of anxiety and depressive symptoms following
breast cancer surgery and its impact on quality of life. Eur J Oncol Nurs. 2016; 20:97-105.
[PubMed: 26187660]

Lim CC, Devi MK, Ang E. Anxiety in women with breast cancer undergoing treatment: a
systematic review. Int J Evid Based Healthc. 2011; 9:215-235. [PubMed: 21884450]

Dunn LB, Cooper BA, Neuhaus J, et al. Identification of distinct depressive symptom trajectories
in women following surgery for breast cancer. Health Psychol. 2011; 30:683-692. [PubMed:
21728421]

Knobf MT. “Coming to grips” with chemotherapy-induced premature menopause. Health Care
Women Int. 2008; 29:384-399. [PubMed: 18389434]

Knobf MT. The influence of endocrine effects of adjuvant therapy on quality of life outcomes in
younger breast cancer survivors. Oncologist. 2006; 11:96-110. [PubMed: 16476831]

Knobf MT. The menopausal symptom experience in young mid-life women with breast cancer.
Cancer Nurs. 2001; 24:201-210. [PubMed: 11409064]

Azim HA Jr, Davidson NE, Ruddy KJ. Challenges in treating premenopausal women with
endocrine-sensitive breast cancer. Am Soc Clin Oncol Educ Book. 2016; 35:23-32. [PubMed:
27249683]

Seib C, Porter-Steele J, McGuire A, et al. Menopausal symptom clusters and their correlates in
women with and without a history of breast cancer: a pooled data analysis from the Women’s
Wellness Research Program. Menopause. 2017; 24:624-634. [PubMed: 28141666]

Wang SY, Tsai CM, Chen BC, Lin CH, Lin CC. Symptom clusters and relationships to symptom
interference with daily life in Taiwanese lung cancer patients. J Pain Symptom Manage. 2008;
35:258-266. [PubMed: 18201865]

Ryu E, Kim K, Cho MS, et al. Symptom clusters and quality of life in Korean patients with
hepatocellular carcinoma. Cancer Nurs. 2010; 33:3-10. [PubMed: 19926981]

Molassiotis A, Wengstrom Y, Kearney N. Symptom cluster patterns during the first year after
diagnosis with cancer. J Pain Symptom Manage. 2010; 39:847-858. [PubMed: 20226621]
Skerman HM, Yates PM, Battistutta D. Cancer-related symptom clusters for symptom management
in outpatients after commencing adjuvant chemotherapy, at 6 months, and 12 months. Support
Care Cancer. 2012; 20:95-105. [PubMed: 21293884]

Ha SI, Kim K, Kim JS. The influence of symptoms on quality of life among patients who have
undergone oesophageal cancer surgery. Eur J Oncol Nurs. 2016; 24:13-19. [PubMed: 27697272]

Martenson JA, Halyard MY, Sloan JA, et al. Phase 11, double-blind study of depot octreotide
versus placebo in the prevention of acute diarrhea in patients receiving pelvic radiation therapy:
results of North Central Cancer Treatment Group NOOCA. J Clin Oncol. 2008; 26:5248-5253.
[PubMed: 18768432]

Dua P, Heiland MF, Kracen AC, Deshields TL. Cancer-related hair loss: a selective review of the
alopecia research literature. Psychooncology. 2017; 26:438-443. [PubMed: 26594010]

Kang D, Kim IR, Im YH, et al. Quantitative changes in skin composition parameters due to
chemotherapy in breast cancer patients: a cohort study. Breast Cancer Res Treat. 2015; 152:675—
682. [PubMed: 26198993]

de Vries YC, van den Berg MM, de Vries JH, et al. Differences in dietary intake during
chemotherapy in breast cancer patients compared to women without cancer. Support Care Cancer.
2017; 25:2581-2591. [PubMed: 28303381]

Dantzer R, Kelley KW. Twenty years of research on cytokine-induced sickness behavior. Brain
Behav Immun. 2007; 21:153-160. [PubMed: 17088043]

J Pain Symptom Manage. Author manuscript; available in PMC 2019 January 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Sullivan et al.

56.

57.

58.

59.

60.

61.

62.

63.

Page 17

Cleeland CS, Bennett GJ, Dantzer R, et al. Are the symptoms of cancer and cancer treatment due
to a shared bological mechanism? A cytokine-immunologic model of cancer symptoms. Cancer.
2003:2919-2925. [PubMed: 12767108]

Addington J, Freimer M. Chemotherapy-induced peripheral neuropathy: an update on the current
understanding. F1000Res. 2016:5.

Park SB, Goldstein D, Krishnan AV, et al. Chemotherapy-induced peripheral neurotoxicity: a
critical analysis. CA Cancer J Clin. 2013; 63:419-437. [PubMed: 24590861]

Gift AG, Jablonski A, Stommel M, Given CW. Symptom clusters in elderly patients with lung
cancer. Oncol Nurs Forum. 2004; 31:202-212. [PubMed: 15017438]

Gift AG, Stommel M, Jablonski A, Given W. A cluster of symptoms over time in patients with lung
cancer. Nurs Res. 2003; 52:393-400. [PubMed: 14639086]

Brown JK, Cooley ME, Chernecky C, Sarna L. A symptom cluster and sentinel symptom
experienced by women with lung cancer. Oncol Nurs Forum. 2011; 38:E425-35. [PubMed:
22037342]

Karabulut N, Erci B, Ozer N, Ozdemir S. Symptom clusters and experiences of patients with
cancer. J Adv Nurs. 2010; 66:1011-1021. [PubMed: 20337795]

Yamagishi A, Morita T, Miyashita M, Kimura F. Symptom prevalence and longitudinal follow-up
in cancer outpatients receiving chemotherapy. J Pain Symptom Manage. 2009; 37:823-830.
[PubMed: 18804946]

J Pain Symptom Manage. Author manuscript; available in PMC 2019 January 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Sullivan et al.

Table 1

Page 18

Demographic and Clinical Characteristics of Patients With Breast Cancer Undergoing Chemotherapy (n=540)

Characteristic Mean (SD)

Age (years) 53.26 (11.62)
Education (years) | 16.40 (2.93)
Body mass index (kg/m?) | 26.23 (5.81)

Karnofsky Performance Status score

80.46 (12.14)

Number of comorbidities | 2.20(1.34)
Self-administered Comorbidity Questionnaire score | 4.99 (2.90)
Alcohol Use Disorders Identification Test score | 2.82(2.34)
Time since cancer diagnosis (years) | 2.54 (4.77)
Time since cancer diagnosis (median) | 0.42
Number of prior cancer treatments | 1.73 (1.77)
Number of metastatic sites including lymph node involvement | 0.95 (1.26)
Number of metastatic sites excluding lymph node involvement | 0.51 (1.04)
Mean number of MSAS symptoms at each time point (out of 38 symptoms)

Time 1 (recovery from previous cycle) 14.69 (7.08)

Time 2 (acute symptoms) 14.67 (6.86)

Time 3 (potential nadir) 12.74 (6.72)

| %

Gender |

Female 99.1 (535)

Male 0.9 (5)
Ethnicity

White 67.0 (359)

Black 6.7 (36)

Asian or Pacific Islander 14.9 (80)

Hispanic Mixed or Other 11.4 (61)
Married or partnered (% yes) | 66.3 (352)
Lives alone (% yes) | 17.1 (91)
Child care responsibilities (% yes) | 30.9 (162)
Care of adult responsibilities (% yes) | 8.2 (40)
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Characteristic Mean (SD)
Currently employed (% yes) 41.0 (220)
Income
< $30,000 14.6 (70)
$30,000 to <$70,000 18.2 (87)
$70,000 to < $100,000 17.6 (84)
= $100,000 49.5 (237)

Specific comorbidities (% yes)

Heart disease 3.7 (20)
High blood pressure 23.0 (124)
Lung disease 4.1(22)
Diabetes 6.3 (34)
Ulcer or stomach disease 3.1(17)
Kidney disease 0.9 (5)
Liver disease 4.3(23)
Anemia or blood disease 14.3(77)
Depression 22.0 (119)
Osteoarthritis 11.1 (60)
Back pain 25.6 (138)
Rheumatoid arthritis 2.8 (15)
Exercise on a regular basis (% yes) | 75.0 (392)
Smoking, current or history of (% yes) | 28.5 (153)
Receiving neoadjuvant CTX (% yes) | 25.6 (137)
Type of prior cancer treatment
No prior treatment 27.2 (144)
Only surgery, CTX, or RT 42.3 (224)
Surgery and CTX, or surgery and RT, or CTX and RT 13.4 (71)
Surgery and CTX and RT 17.0 (90)
Sentinel lymph node biopsy (% yes) | 53.5 (281)
Axillary lymph node dissection (% yes) | 42.6 (223)
Reconstruction to the affected breast (% yes) | 23.3(124)
Type of surgery
Breast conservation 20.6 (73)
Mastectomy 18.6 (66)
Bilateral mastectomy 15.5 (55)
Unknown 0.6 (2)
Not applicable 44.6 (158)

Estrogen receptor (ER) status
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ER positive 68.2 (364)
ER negative 30.3(162)

Progesterone receptor (PR) status
PR negative 55.1 (294)
PR positive 43.3 (231)

Breast cancer gene 1 (BRCA1) (% positive) | 3.9(21)

Breast cancer gene 2 (BRCA2) (% positive) | 2.6 (14)

Human epidermal growth factor receptor (HER)-2 (% negative) | 63.5 (339)

On hormone replacement therapy prior to cancer diagnosis
Yes 8.4 (45)
No 56.9 (304)
Unknown 34.6 (185)

Page 20

Abbreviations: CTX = chemotherapy; kg = kilograms, m2 = meter squared, MSAS = Memorial Symptom Assessment Scale, RT = radiation

therapy, SD = standard deviation
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