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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.1 In a recent review,1 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, Miaskowski1 and Barsevick4 suggested that the research 

questions cited above need to be evaluated in oncology patients with homogenous diagnoses. 

Because they experience multiple co-occurring symptoms,5 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.5–9 Two of these studies were 

cross-sectional5,7 and three were longitudinal.6,8,9 In the first cross-sectional study that 

evaluated for differences in symptom clusters using occurrence and distress ratings,7 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 (GI)-related, and image/

cutaneous-related). Recent work from our group,5 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,7 psychological and GI-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,6 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 GI-related fatigue) remained 

relatively stable over time. In the most recent study of women undergoing adjuvant CTX for 

breast cancer,9 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,5–9 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.5 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.5,10–12 In brief, patients were ≥18 years of age; had a diagnosis of breast, GI, 

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 (n=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.15

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 enrollment 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,1 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 MPlus.21,25

For each EFA, factor loadings were considered meaningful if the loading had an absolute 

value of ≥0.40.21,25,26 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 EFAs, 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 matrix21,25) 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 

± 6.86 at 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 GI 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 GI 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 hormonal 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 GI 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 GI 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 GI 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 GI 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, GI, 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 EFAs (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, GI, 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 

Sullivan et al. Page 9

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



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 cancer6–8 and the eight studies of patients with a 

variety of cancer diagnoses,29–36 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 In the three studies of patients 

with heterogeneous diagnoses29,30,34 and in the study of patients with liver cancer35 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,6,7 ovarian,31,36 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,6,7,33,36 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 anxiety37–39 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,6–8 only one6 found a hormonal cluster, in the studies of patients with ovarian 

cancer36 or patients with heterogeneous cancers,33 this symptom cluster was identified. 

Across these three studies,6,33,66 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 study6 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,6 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 CTX41–43 and aromatase inhibitors44 can produce menopausal-

associated symptoms in women with breast cancer and that these symptoms are common in 

healthy women as well,45 future studies of symptom clusters in patients with breast cancer 

should include these common menopausal-associated symptoms as part of the assessment 

instrument.

GI Symptom Cluster

The third symptom cluster that we identified across all six EFAs was labeled the GI 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,7–9 lung,34,46 ovarian,31,36 

liver,35 and hepatocellular47 cancers, as well as in studies that included patients with 

heterogeneous cancer diagnoses,29,30,33,48,49 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,6,7,31,33,36,48 only one did not identify a GI cluster.6 In 

the other five studies, feeling bloated was the only symptom in this cluster that was the same 

as in our GI cluster. Across the fourteen studies that identified a GI 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 GI 

cluster. Given the number of studies that identified a GI cluster, additional research is 

warranted with a consistent set of GI 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 cancer50) or cancer treatments (e.g., 

diarrhea with pelvic radiation51). 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 while the names of the clusters varied 

(i.e., CTX toxicity cluster,33 body image cluster,36 image-related cutaneous symptoms7) 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,6,7,33,48 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.7,33 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.52,53

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 patients6,7 nor the study 

by Molassiotis and colleagues,48 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 GI 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.54 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.55,56 As part of the inflammatory response, these animals exhibited fatigue, 

somnolence, decreased appetite, decreased activity, and depressive symptoms. Cleeland and 

colleagues56 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 

cluster29,30 or a “general” symptom cluster46 were identified that included the symptoms of 

pain, lack of appetite, and drowsiness. In addition, in the study by Wang and colleagues,46 

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,6,7,31,33,36,48 only the study by Yates and colleagues,33 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,6,7,29–31,33,36,46,48 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 additional research is warranted to confirm this distinct symptom 

cluster.

Chemotherapy Neuropathy Symptom Cluster

Given that CTX-induced neuropathy is the most common neurologic complication of 

platinum and taxane compounds,57,58 it is somewhat 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,6–9 ovarian,31,36 lung,34,46,59–61 or 

heterogeneous29,30,32,33,48,49,62,63 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.

Limitations

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, GI, 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.
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Table 1

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/m2) 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)

% (n)

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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Characteristic Mean (SD)

 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)

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

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 21

Ta
b

le
 2

Sy
m

pt
om

 O
cc

ur
re

nc
e 

R
at

es
 a

nd
 S

ev
er

ity
 R

at
in

gs
 f

or
 S

ym
pt

om
s 

at
 th

e 
T

hr
ee

 T
im

e 
Po

in
ts

Sy
m

pt
om

O
cc

ur
re

nc
e 

R
at

es
 %

 (
n)

Se
ve

ri
ty

 R
at

in
gs

 M
ea

n 
(S

D
)

T
im

e 
1*

n=
53

4
T

im
e 

2
n=

51
5

T
im

e 
3

n=
50

0
T

im
e 

1
n=

53
4

T
im

e 
2

n=
51

5
T

im
e 

3
n=

50
0

L
ac

k 
of

 e
ne

rg
y

86
.3

 (
46

1)
90

.3
 (

46
5)

86
.2

 (
43

1)
1.

70
 (

0.
96

)
1.

98
 (

1.
00

)
1.

71
 (

0.
98

)

D
if

fi
cu

lty
 s

le
ep

in
g

74
.5

 (
39

8)
72

.2
 (

37
2)

66
.6

 (
33

3)
1.

49
 (

1.
11

)
1.

47
 (

1.
14

)
1.

32
 (

1.
18

)

H
ai

r 
lo

ss
69

.5
 (

37
1)

57
.3

 (
29

5)
54

.4
 (

27
2)

1.
86

 (
1.

55
)

1.
44

 (
1.

54
)

1.
30

 (
1.

49
)

Pa
in

60
.7

 (
32

4)
69

.7
 (

35
9)

62
.4

 (
31

2)
1.

14
 (

1.
10

)
1.

36
 (

1.
11

)
1.

16
 (

1.
09

)

Fe
el

in
g 

dr
ow

sy
60

.3
 (

32
2)

65
.6

 (
33

8)
51

.8
 (

25
9)

1.
01

 (
0.

98
)

1.
16

 (
1.

06
)

0.
85

 (
0.

99
)

D
if

fi
cu

lty
 c

on
ce

nt
ra

tin
g

57
.5

 (
30

7)
61

.4
 (

31
6)

58
.4

 (
29

2)
0.

87
 (

0.
89

)
1.

00
 (

0.
97

)
0.

91
 (

0.
95

)

C
ha

ng
e 

in
 th

e 
w

ay
 f

oo
d 

ta
st

es
54

.7
 (

29
2)

60
.8

 (
31

3)
49

.8
 (

24
9)

1.
19

 (
1.

29
)

1.
39

 (
1.

35
)

1.
02

 (
1.

24
)

W
or

ry
in

g
54

.5
 (

29
1)

47
.6

 (
24

5)
44

.2
 (

22
1)

0.
99

 (
1.

07
)

0.
87

 (
1.

07
)

0.
77

 (
1.

04
)

Fe
el

in
g 

sa
d

49
.4

 (
26

4)
50

.5
 (

26
0)

44
.0

 (
22

0)
0.

85
 (

1.
01

)
0.

86
 (

1.
02

)
0.

75
 (

0.
98

)

“I
 d

on
’t

 lo
ok

 li
ke

 m
ys

el
f”

48
.7

 (
26

0)
50

.5
 (

26
0)

46
.6

 (
23

3)
1.

06
 (

1.
27

)
1.

09
 (

1.
30

)
0.

95
 (

1.
21

)

D
ry

 m
ou

th
47

.6
 (

25
4)

48
.7

 (
25

1)
35

.6
 (

17
8)

0.
82

 (
1.

02
)

0.
85

 (
1.

05
)

0.
63

 (
0.

98
)

N
au

se
a

47
.4

 (
25

3)
58

.3
 (

30
0)

39
.0

 (
19

5)
0.

80
 (

1.
02

)
1.

06
 (

1.
12

)
0.

68
 (

1.
01

)

Fe
el

in
g 

ir
ri

ta
bl

e
44

.2
 (

23
6)

47
.2

 (
24

3)
44

.6
 (

22
3)

0.
76

 (
0.

99
)

0.
79

 (
0.

99
)

0.
69

 (
0.

90
)

N
um

bn
es

s 
or

 ti
ng

lin
g 

in
 h

an
ds

/f
ee

t
44

.0
 (

23
5)

44
.1

 (
22

7)
43

.2
 (

21
6)

0.
78

 (
1.

05
)

0.
78

 (
1.

06
)

0.
77

 (
1.

07
)

C
ha

ng
es

 in
 s

ki
n

43
.1

 (
23

0)
45

.4
 (

23
4)

40
.2

 (
20

1)
0.

83
 (

1.
12

)
0.

82
 (

1.
06

)
0.

71
 (

1.
01

)

H
ot

 f
la

sh
es

42
.3

 (
22

6)
42

.1
 (

21
7)

37
.2

 (
18

6)
0.

77
 (

1.
04

)
0.

74
 (

1.
02

)
0.

69
 (

1.
02

)

Fe
el

in
g 

ne
rv

ou
s

42
.1

 (
22

5)
32

.6
 (

16
8)

29
.0

 (
14

5)
0.

65
 (

0.
90

)
0.

50
 (

0.
83

)
0.

45
 (

0.
83

)

L
ac

k 
of

 a
pp

et
ite

41
.8

 (
22

3)
49

.7
 (

25
6)

36
.2

 (
18

1)
0.

75
 (

1.
05

)
0.

94
 (

1.
14

)
0.

64
 (

0.
99

)

C
on

st
ip

at
io

n
41

.0
 (

21
9)

44
.7

 (
23

0)
31

.4
 (

15
7)

0.
78

 (
1.

08
)

0.
84

 (
1.

09
)

0.
56

 (
0.

96
)

Sw
ea

ts
36

.1
 (

19
3)

33
.2

 (
17

1)
27

.2
 (

13
6)

0.
62

 (
0.

96
)

0.
58

 (
0.

94
)

0.
48

 (
0.

88
)

Fe
el

in
g 

bl
oa

te
d

35
.2

 (
18

8)
33

.0
 (

17
0)

28
.8

 (
14

4)
0.

61
 (

0.
93

)
0.

58
 (

0.
94

)
0.

48
 (

0.
86

)

Pr
ob

le
m

s 
w

ith
 s

ex
ua

l i
nt

er
es

t o
r 

ac
tiv

ity
33

.5
 (

17
9)

30
.5

 (
15

7)
30

.4
 (

15
2)

0.
81

 (
1.

29
)

0.
75

 (
1.

26
)

0.
73

 (
1.

24
)

D
iz

zi
ne

ss
31

.6
 (

16
9)

33
.2

 (
17

1)
24

.4
 (

12
2)

0.
46

 (
0.

78
)

0.
50

 (
0.

82
)

0.
34

 (
0.

71
)

C
ou

gh
31

.6
 (

16
9)

28
.0

 (
14

4)
31

.4
 (

15
7)

0.
45

 (
0.

76
)

0.
43

 (
0.

80
)

0.
49

 (
0.

84
)

Sh
or

tn
es

s 
of

 b
re

at
h

29
.4

 (
15

7)
27

.2
 (

14
0)

23
.0

 (
11

5)
0.

45
 (

0.
80

)
0.

44
 (

0.
82

)
0.

37
 (

0.
76

)

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 22

Sy
m

pt
om

O
cc

ur
re

nc
e 

R
at

es
 %

 (
n)

Se
ve

ri
ty

 R
at

in
gs

 M
ea

n 
(S

D
)

T
im

e 
1*

n=
53

4
T

im
e 

2
n=

51
5

T
im

e 
3

n=
50

0
T

im
e 

1
n=

53
4

T
im

e 
2

n=
51

5
T

im
e 

3
n=

50
0

It
ch

in
g

27
.3

 (
14

6)
22

.5
 (

11
6)

22
.2

 (
11

1)
0.

43
 (

0.
80

)
0.

37
 (

0.
80

)
0.

38
 (

0.
81

)

D
ia

rr
he

a
27

.2
 (

14
5)

25
.0

 (
12

9)
20

.2
 (

10
1)

0.
48

 (
0.

90
)

0.
42

 (
0.

83
)

0.
34

 (
0.

78
)

W
ei

gh
t g

ai
n

27
.2

 (
14

5)
24

.1
 (

12
4)

23
.2

 (
11

6)
0.

44
 (

0.
84

)
0.

38
 (

0.
80

)
0.

38
 (

0.
80

)

In
cr

ea
se

d 
ap

pe
tit

e
26

.8
 (

14
3)

20
.0

 (
10

3)
22

.0
 (

11
0)

0.
45

 (
0.

84
)

0.
35

 (
0.

78
)

0.
38

 (
0.

79
)

M
ou

th
 s

or
es

22
.8

 (
12

2)
21

.9
 (

11
3)

20
.4

 (
10

2)
0.

39
 (

0.
79

)
0.

38
 (

0.
82

)
0.

32
 (

0.
73

)

W
ei

gh
t l

os
s

21
.9

 (
11

7)
21

.0
 (

10
8)

16
.6

 (
83

)
0.

29
 (

0.
62

)
0.

27
 (

0.
60

)
0.

21
 (

0.
55

)

C
he

st
 ti

gh
tn

es
s

20
.0

 (
10

7)
16

.7
 (

86
)

13
.4

 (
67

)
0.

30
 (

0.
69

)
0.

23
 (

0.
60

)
0.

21
 (

0.
59

)

D
if

fi
cu

lty
 b

re
at

hi
ng

19
.5

 (
10

4)
17

.3
 (

89
)

15
.8

 (
79

)
0.

28
 (

0.
65

)
0.

27
 (

0.
67

)
0.

24
 (

0.
63

)

A
bd

om
in

al
 c

ra
m

ps
18

.2
 (

97
)

22
.9

 (
11

8)
13

.6
 (

68
)

0.
32

 (
0.

77
)

0.
41

 (
0.

87
)

0.
24

 (
0.

68
)

Sw
el

lin
g 

of
 a

rm
s 

or
 le

gs
15

.7
 (

84
)

15
.0

 (
77

)
15

.6
 (

78
)

0.
28

 (
0.

73
)

0.
25

 (
0.

71
)

0.
25

 (
0.

67
)

D
if

fi
cu

lty
 s

w
al

lo
w

in
g

14
.2

 (
76

)
15

.3
 (

79
)

13
.8

 (
69

)
0.

22
 (

0.
64

)
0.

25
 (

0.
70

)
0.

23
 (

0.
66

)

Pr
ob

le
m

s 
w

ith
 u

ri
na

tio
n

11
.0

 (
59

)
12

.4
 (

64
)

8.
6 

(4
3)

0.
18

 (
0.

58
)

0.
20

 (
0.

59
)

0.
14

 (
0.

51
)

V
om

iti
ng

9.
9 

(5
3)

10
.9

 (
56

)
5.

8 
(2

9)
0.

15
 (

0.
56

)
0.

19
 (

0.
63

)
0.

09
 (

0.
43

)

A
bb

re
vi

at
io

n:
 S

D
 =

 s
ta

nd
ar

d 
de

vi
at

io
n

a Se
ve

ri
ty

 r
at

in
gs

: 0
 =

di
d 

no
t h

av
e 

th
e 

sy
m

pt
om

, 1
=

sl
ig

ht
, 2

=
m

od
er

at
e,

 3
=

se
ve

re
, 4

=
ve

ry
 s

ev
er

e

T
im

in
g 

of
 s

ym
pt

om
 a

ss
es

sm
en

t: 
T

im
e 

1=
pr

io
r 

to
 C

T
X

, T
im

e 
2=

ac
ut

e 
sy

m
pt

om
s 

(a
pp

ro
xi

m
at

el
y 

1 
w

ee
k 

po
st

 C
T

X
),

 T
im

e 
3=

po
te

nt
ia

l n
ad

ir
 (

ap
pr

ox
im

at
el

y 
2 

w
ee

ks
 p

os
t C

T
X

)

* O
ri

en
ta

tio
n 

co
lu

m
n 

in
 r

an
k 

or
de

r

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 23

Ta
b

le
 3

E
xp

lo
ra

to
ry

 F
ac

to
r 

A
na

ly
si

s 
U

si
ng

 R
at

in
gs

 o
f 

Sy
m

pt
om

 O
cc

ur
re

nc
e 

A
pp

ro
xi

m
at

el
y 

O
ne

 W
ee

k 
Pr

io
r 

to
 C

he
m

ot
he

ra
py

 A
dm

in
is

tr
at

io
n 

a

Sy
m

pt
om

F
ac

to
r 

1
F

ac
to

r 
2

F
ac

to
r 

3
F

ac
to

r 
4

F
ac

to
r 

5
F

ac
to

r 
6

Si
ck

ne
ss

 
B

eh
av

io
r 

Sy
m

pt
om

 
C

lu
st

er

P
sy

ch
ol

og
ic

al
 S

ym
pt

om
 C

lu
st

er
H

or
m

on
al

 S
ym

pt
om

 C
lu

st
er

G
as

tr
oi

nt
es

ti
na

l S
ym

pt
om

 C
lu

st
er

W
ei

gh
t 

C
ha

ng
e 

Sy
m

pt
om

 
C

lu
st

er

E
pi

th
el

ia
l S

ym
pt

om
 C

lu
st

er

Pa
in

0.
60

9
0.

07
8

−
0.

09
7

0.
11

3
0.

15
2

−
0.

10
8

D
ry

 m
ou

th
0.

47
1

−
0.

06
3

0.
00

2
0.

00
0

−
0.

08
0

0.
30

4

N
au

se
a

0.
69

8
0.

00
4

0.
14

9
−

0.
06

9
−

0.
10

6
0.

12
5

Fe
el

in
g 

dr
ow

sy
0.

53
0

0.
30

7
0.

01
8

−
0.

10
3

0.
09

8
0.

04
8

N
um

bn
es

s/
tin

gl
in

g 
in

 h
an

ds
/f

ee
t

0.
47

1
0.

02
7

−
0.

23
0

0.
19

6
0.

24
9

0.
00

9

L
ac

k 
of

 a
pp

et
ite

0.
54

1
−

0.
02

6
0.

13
9

0.
20

7
−

0.
39

3
0.

00
6

D
iz

zi
ne

ss
0.

46
6

0.
08

1
0.

07
6

0.
15

1
−

0.
16

6
0.

00
2

D
if

fi
cu

lty
 c

on
ce

nt
ra

tin
g

0.
23

8
0.

50
1

0.
09

2
−

0.
03

0
0.

16
7

−
0.

02
1

Fe
el

in
g 

ne
rv

ou
s

0.
06

0
0.

80
6

−
0.

07
0

−
0.

11
4

0.
02

4
0.

07
7

Fe
el

in
g 

sa
d

−
0.

01
8

0.
84

8
−

0.
03

3
0.

07
0

−
0.

09
7

−
0.

05
9

W
or

ry
in

g
−

0.
09

9
0.

85
3

0.
08

3
0.

06
5

−
0.

09
4

0.
01

1

Fe
el

in
g 

ir
ri

ta
bl

e
0.

14
1

0.
68

2
−

0.
01

4
0.

06
6

−
0.

00
6

−
0.

00
7

“I
 d

on
’t

 lo
ok

 li
ke

 m
ys

el
f”

0.
01

7
0.

47
0

−
0.

00
7

0.
04

4
0.

09
1

0.
29

3

H
ot

 f
la

sh
es

0.
13

5
−

0.
02

8
0.

87
3

0.
01

6
0.

11
2

−
0.

00
9

Sw
ea

ts
−

0.
02

6
0.

14
1

0.
72

5
0.

03
1

−
0.

05
0

0.
09

4

D
if

fi
cu

lty
 s

le
ep

in
g

−
0.

00
9

0.
08

0
0.

30
9

0.
57

5
−

0.
01

8
−

0.
03

1

A
bd

om
in

al
 c

ra
m

ps
0.

08
6

−
0.

01
5

0.
00

1
0.

56
1

0.
01

1
0.

22
5

Sh
or

tn
es

s 
of

 b
re

at
h

0.
20

0
0.

00
3

−
0.

06
5

0.
51

9
0.

00
2

−
0.

05
4

W
ei

gh
t l

os
s

0.
00

6
0.

03
1

−
0.

00
7

0.
41

9
−0

.7
74

0.
08

3

W
ei

gh
t g

ai
n

−
0.

01
8

0.
00

4
0.

04
2

0.
06

8
0.

72
6

0.
43

9

M
ou

th
 s

or
es

0.
03

2
0.

11
9

−
0.

06
1

−
0.

01
8

−
0.

12
3

0.
45

8

H
ai

r 
lo

ss
−

0.
03

7
0.

09
2

0.
03

6
−

0.
03

8
−

0.
03

6
0.

57
7

C
ha

ng
e 

in
 th

e 
w

ay
 f

oo
d 

ta
st

es
0.

25
7

−
0.

15
0

−
0.

05
6

−
0.

00
3

−
0.

06
3

0.
54

9

C
ha

ng
es

 in
 s

ki
n

0.
07

7
0.

19
0

0.
04

0
0.

04
9

0.
15

7
0.

41
1

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 24

Sy
m

pt
om

F
ac

to
r 

1
F

ac
to

r 
2

F
ac

to
r 

3
F

ac
to

r 
4

F
ac

to
r 

5
F

ac
to

r 
6

Si
ck

ne
ss

 
B

eh
av

io
r 

Sy
m

pt
om

 
C

lu
st

er

P
sy

ch
ol

og
ic

al
 S

ym
pt

om
 C

lu
st

er
H

or
m

on
al

 S
ym

pt
om

 C
lu

st
er

G
as

tr
oi

nt
es

ti
na

l S
ym

pt
om

 C
lu

st
er

W
ei

gh
t 

C
ha

ng
e 

Sy
m

pt
om

 
C

lu
st

er

E
pi

th
el

ia
l S

ym
pt

om
 C

lu
st

er

Fe
el

in
g 

bl
oa

te
d

−
0.

00
5

0.
12

1
0.

06
1

0.
39

0
0.

22
6

0.
27

8

C
ou

gh
0.

18
9

0.
04

6
−

0.
09

3
0.

14
5

0.
10

5
0.

09
0

D
ia

rr
he

a
0.

18
2

−
0.

00
1

−
0.

04
7

0.
31

0
−

0.
03

4
0.

22
0

Pr
ob

le
m

s 
w

ith
 s

ex
ua

l i
nt

er
es

t o
r 

ac
tiv

ity
0.

14
6

0.
27

2
0.

35
7

−
0.

03
8

0.
09

4
−

0.
02

4

It
ch

in
g

−
0.

00
6

−
0.

03
9

0.
04

4
0.

35
9

0.
09

4
0.

21
0

C
on

st
ip

at
io

n
0.

27
6

0.
17

8
0.

10
0

0.
10

4
−

0.
15

5
0.

09
2

To
ta

l n
um

be
r 

of
 s

ym
pt

om
s 

in
 

th
e 

cl
us

te
r

7
6

2
4

2
5

a E
xt

ra
ct

io
n 

m
et

ho
d:

 u
nw

ei
gh

te
d 

le
as

t s
qu

ar
es

.

R
ot

at
io

n 
m

et
ho

d:
 G

eo
m

in
 (

ob
liq

ue
) 

ro
ta

tio
n.

T
he

 e
ig

ht
 s

ym
pt

om
s 

th
at

 d
id

 n
ot

 m
ee

t o
ur

 s
pe

ci
fi

c 
cr

ite
ri

on
 f

or
 in

cl
us

io
n 

in
 th

e 
ex

pl
or

at
or

y 
fa

ct
or

 a
na

ly
se

s 
w

er
e:

 la
ck

 o
f 

en
er

gy
, c

he
st

 d
is

co
m

fo
rt

, d
if

fi
cu

lty
 b

re
at

hi
ng

, p
ro

bl
em

s 
w

ith
 u

ri
na

tio
n,

 v
om

iti
ng

, 
in

cr
ea

se
d 

ap
pe

tit
e,

 d
if

fi
cu

lty
 s

w
al

lo
w

in
g,

 a
nd

 s
w

el
lin

g 
of

 a
rm

s 
or

 le
gs

.

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 25

Ta
b

le
 4

E
xp

lo
ra

to
ry

 F
ac

to
r 

A
na

ly
si

s 
U

si
ng

 R
at

in
gs

 o
f 

Sy
m

pt
om

 O
cc

ur
re

nc
e 

A
pp

ro
xi

m
at

el
y 

O
ne

 W
ee

k 
A

ft
er

 C
he

m
ot

he
ra

py
 A

dm
in

is
tr

at
io

n 
a

Sy
m

pt
om

F
ac

to
r 

1
F

ac
to

r 
2

F
ac

to
r 

3
F

ac
to

r 
4

F
ac

to
r 

5

P
sy

ch
ol

og
ic

al
 S

ym
pt

om
 C

lu
st

er
H

or
m

on
al

 S
ym

pt
om

 C
lu

st
er

N
ut

ri
ti

on
al

 S
ym

pt
om

 C
lu

st
er

G
as

tr
oi

nt
es

ti
na

l S
ym

pt
om

 C
lu

st
er

E
pi

th
el

ia
l S

ym
pt

om
 C

lu
st

er

Fe
el

in
g 

ne
rv

ou
s

0.
81

8
0.

00
7

0.
04

6
0.

03
9

−
0.

05
1

Fe
el

in
g 

sa
d

0.
80

5
0.

07
9

0.
00

0
−

0.
01

8
0.

01
8

W
or

ry
in

g
0.

81
1

0.
15

4
−

0.
09

4
−

0.
04

8
0.

10
5

Fe
el

in
g 

ir
ri

ta
bl

e
0.

50
1

0.
12

7
0.

04
7

0.
05

7
0.

24
6

“I
 d

on
’t

 lo
ok

 li
ke

 m
ys

el
f”

0.
41

7
−

0.
00

8
−

0.
01

9
−

0.
02

4
0.

52
3

H
ot

 f
la

sh
es

−
0.

03
1

0.
88

0
−

0.
02

3
0.

00
2

−
0.

24
9

D
if

fi
cu

lty
 s

le
ep

in
g

0.
16

6
0.

47
5

0.
11

3
0.

15
9

0.
10

6

Sw
ea

ts
0.

07
6

0.
78

7
0.

02
8

0.
12

5
−

0.
17

5

Pr
ob

le
m

s 
w

ith
 s

ex
ua

l i
nt

er
es

t o
r 

ac
tiv

ity
0.

22
6

0.
40

3
−

0.
07

3
0.

02
8

0.
15

9

D
ry

 m
ou

th
−

0.
00

8
0.

15
3

0.
44

8
0.

03
7

0.
03

1

N
au

se
a

−
0.

09
1

0.
26

1
0.

66
3

−
0.

07
6

−
0.

15
2

L
ac

k 
of

 a
pp

et
ite

0.
01

8
0.

11
7

0.
72

8
−

0.
37

2
0.

05
3

C
ha

ng
e 

in
 th

e 
w

ay
 f

oo
d 

ta
st

es
−

0.
27

7
0.

02
2

0.
42

7
−

0.
00

9
0.

41
0

W
ei

gh
t l

os
s

0.
11

3
−

0.
05

8
0.

47
9

−0
.4

44
0.

14
0

A
bd

om
in

al
 c

ra
m

ps
−

0.
04

6
−

0.
04

0
0.

58
3

0.
35

8
0.

04
8

D
ia

rr
he

a
0.

06
9

−
0.

13
2

0.
47

4
0.

14
8

−
0.

10
3

Fe
el

in
g 

bl
oa

te
d

0.
06

0
0.

17
3

0.
27

4
0.

44
7

0.
03

3

W
ei

gh
t g

ai
n

0.
01

4
0.

03
5

−
0.

06
6

0.
82

6
0.

14
6

H
ai

r 
lo

ss
0.

01
8

−
0.

01
8

0.
04

6
0.

04
1

0.
61

8

M
ou

th
 s

or
es

−
0.

00
5

0.
08

4
0.

06
6

0.
00

1
0.

46
4

Fe
el

in
g 

dr
ow

sy
0.

38
8

0.
16

9
0.

25
5

−
0.

04
5

−
0.

01
5

N
um

bn
es

s/
tin

gl
in

g 
in

 h
an

ds
/f

ee
t

0.
28

9
−

0.
03

9
0.

21
3

0.
18

3
−

0.
08

6

Sh
or

tn
es

s 
of

 b
re

at
h

0.
32

2
−

0.
10

6
0.

28
8

0.
05

7
0.

00
1

It
ch

in
g

0.
19

5
0.

00
2

0.
22

0
0.

09
8

0.
01

0

D
iz

zi
ne

ss
0.

04
9

0.
25

6
0.

31
7

−
0.

00
2

0.
17

3

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 26

Sy
m

pt
om

F
ac

to
r 

1
F

ac
to

r 
2

F
ac

to
r 

3
F

ac
to

r 
4

F
ac

to
r 

5

P
sy

ch
ol

og
ic

al
 S

ym
pt

om
 C

lu
st

er
H

or
m

on
al

 S
ym

pt
om

 C
lu

st
er

N
ut

ri
ti

on
al

 S
ym

pt
om

 C
lu

st
er

G
as

tr
oi

nt
es

ti
na

l S
ym

pt
om

 C
lu

st
er

E
pi

th
el

ia
l S

ym
pt

om
 C

lu
st

er

C
on

st
ip

at
io

n
0.

04
1

0.
20

7
0.

37
1

0.
00

6
0.

14
5

C
ha

ng
es

 in
 s

ki
n

0.
20

3
−

0.
04

3
0.

11
9

0.
11

0
0.

37
6

D
if

fi
cu

lty
 c

on
ce

nt
ra

tin
g

0.
30

2
0.

30
3

0.
16

7
−

0.
04

1
0.

16
3

Pa
in

0.
04

2
0.

21
8

0.
29

5
0.

24
9

0.
00

7

C
ou

gh
0.

38
5

−
0.

22
6

0.
30

4
0.

03
9

−
0.

12
4

To
ta

l n
um

be
r 

of
 s

ym
pt

om
s 

in
 

th
e 

cl
us

te
r

5
4

7
3

4

a E
xt

ra
ct

io
n 

m
et

ho
d:

 u
nw

ei
gh

te
d 

le
as

t s
qu

ar
es

.

R
ot

at
io

n 
m

et
ho

d:
 G

eo
m

in
 (

ob
liq

ue
) 

ro
ta

tio
n.

T
he

 e
ig

ht
 s

ym
pt

om
s 

th
at

 d
id

 n
ot

 m
ee

t o
ur

 s
pe

ci
fi

c 
cr

ite
ri

on
 f

or
 in

cl
us

io
n 

in
 th

e 
ex

pl
or

at
or

y 
fa

ct
or

 a
na

ly
se

s 
w

er
e:

 la
ck

 o
f 

en
er

gy
, c

he
st

 d
is

co
m

fo
rt

, d
if

fi
cu

lty
 b

re
at

hi
ng

, p
ro

bl
em

s 
w

ith
 u

ri
na

tio
n,

 v
om

iti
ng

, 
in

cr
ea

se
d 

ap
pe

tit
e,

 d
if

fi
cu

lty
 s

w
al

lo
w

in
g,

 a
nd

 s
w

el
lin

g 
of

 a
rm

s 
or

 le
gs

.

R
ep

ri
nt

ed
 w

ith
 p

er
m

is
si

on
 f

ro
m

: W
ar

d 
Su

lli
va

n 
C

M
, L

eu
tw

yl
er

 H
, D

un
n 

L
B

, e
t a

l. 
D

if
fe

re
nc

es
 in

 s
ym

pt
om

 c
lu

st
er

s 
id

en
tif

ie
d 

us
in

g 
sy

m
pt

om
 o

cc
ur

re
nc

e 
ra

te
s 

ve
rs

us
 s

ev
er

ity
 r

at
in

gs
 in

 p
at

ie
nt

s 
w

ith
 b

re
as

t 
ca

nc
er

 u
nd

er
go

in
g 

ch
em

ot
he

ra
py

. E
ur

 J
 O

nc
ol

 N
ur

s 
20

17
.

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 27

Ta
b

le
 5

E
xp

lo
ra

to
ry

 F
ac

to
r 

A
na

ly
si

s 
U

si
ng

 R
at

in
gs

 o
f 

Sy
m

pt
om

 O
cc

ur
re

nc
e 

A
pp

ro
xi

m
at

el
y 

Tw
o 

W
ee

ks
 A

ft
er

 C
he

m
ot

he
ra

py
 A

dm
in

is
tr

at
io

n 
a

Sy
m

pt
om

F
ac

to
r 

1
F

ac
to

r 
2

F
ac

to
r 

3
F

ac
to

r 
4

F
ac

to
r 

5

H
or

m
on

al
 S

ym
pt

om
 C

lu
st

er
P

sy
ch

ol
og

ic
al

 S
ym

pt
om

 C
lu

st
er

G
as

tr
oi

nt
es

ti
na

l S
ym

pt
om

 C
lu

st
er

N
ut

ri
ti

on
al

 S
ym

pt
om

 C
lu

st
er

E
pi

th
el

ia
l S

ym
pt

om
 C

lu
st

er

H
ot

 f
la

sh
es

1.
12

5
−

0.
01

8
−

0.
02

6
−

0.
00

2
−

0.
02

6

Sw
ea

ts
0.

64
8

0.
12

2
0.

14
2

0.
02

2
0.

01
8

W
or

ry
in

g
−

0.
00

08
0.

95
4

−
0.

03
2

−
0.

03
3

−
0.

07
5

Fe
el

in
g 

ir
ri

ta
bl

e
0.

05
0

0.
56

7
0.

05
9

0.
07

9
0.

22
0

D
if

fi
cu

lty
 c

on
ce

nt
ra

tin
g

0.
06

1
0.

53
0

0.
19

6
−

0.
00

3
0.

11
2

Fe
el

in
g 

ne
rv

ou
s

−
0.

01
0

0.
77

4
0.

00
8

−
0.

00
1

0.
09

3

Fe
el

in
g 

dr
ow

sy
−

0.
04

4
0.

43
5

0.
21

8
0.

08
7

0.
07

9

Fe
el

in
g 

sa
d

−
0.

00
6

0.
82

8
0.

00
4

−
0.

02
0

0.
02

2

A
bd

om
in

al
 c

ra
m

ps
−

0.
14

9
−

0.
02

3
0.

91
4

0.
01

5
−

0.
17

8

D
if

fi
cu

lty
 s

le
ep

in
g

0.
11

1
0.

33
5

0.
48

8
−

0.
04

9
−

0.
05

4

Fe
el

in
g 

bl
oa

te
d

0.
04

0
−

0.
01

0
0.

76
8

−
0.

37
4

−
0.

01
6

W
ei

gh
t g

ai
n

0.
00

4
0.

06
2

0.
43

8
−0

.5
38

0.
19

3

N
au

se
a

0.
21

6
−

0.
01

6
0.

42
0

0.
50

1
0.

01
3

L
ac

k 
of

 a
pp

et
ite

0.
02

4
0.

19
1

0.
24

6
0.

64
2

0.
03

8

W
ei

gh
t l

os
s

−
0.

14
2

0.
35

3
−

0.
01

9
0.

69
8

−
0.

07
5

C
ha

ng
e 

in
 th

e 
w

ay
 f

oo
d 

ta
st

es
0.

03
7

−
0.

12
5

−
0.

00
4

0.
42

9
0.

55
8

C
ha

ng
es

 in
 s

ki
n

−
0.

00
2

0.
09

5
−

0.
09

0
−

0.
08

6
0.

70
9

It
ch

in
g

0.
03

3
0.

02
5

0.
15

5
−

0.
09

0
0.

45
0

M
ou

th
 s

or
es

−
0.

05
4

0.
03

3
0.

07
6

0.
12

3
0.

41
9

“I
 d

on
’t

 lo
ok

 li
ke

 m
ys

el
f”

0.
10

8
0.

35
8

−
0.

04
8

0.
00

5
0.

40
0

H
ai

r 
lo

ss
0.

01
1

0.
10

0
0.

08
0

−
0.

02
7

0.
24

2

C
on

st
ip

at
io

n
0.

07
8

0.
07

6
0.

30
7

0.
26

4
0.

05
1

Pa
in

0.
07

6
0.

13
5

0.
38

8
0.

01
7

0.
12

5

C
ou

gh
−

0.
15

2
0.

02
2

0.
15

2
0.

03
0

0.
38

8

D
ry

 m
ou

th
−

0.
00

3
0.

04
9

0.
23

1
0.

30
5

0.
21

0

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 28

Sy
m

pt
om

F
ac

to
r 

1
F

ac
to

r 
2

F
ac

to
r 

3
F

ac
to

r 
4

F
ac

to
r 

5

H
or

m
on

al
 S

ym
pt

om
 C

lu
st

er
P

sy
ch

ol
og

ic
al

 S
ym

pt
om

 C
lu

st
er

G
as

tr
oi

nt
es

ti
na

l S
ym

pt
om

 C
lu

st
er

N
ut

ri
ti

on
al

 S
ym

pt
om

 C
lu

st
er

E
pi

th
el

ia
l S

ym
pt

om
 C

lu
st

er

N
um

bn
es

s/
tin

gl
in

g 
in

 h
an

ds
/f

ee
t

−
0.

07
4

0.
03

3
0.

19
1

−
0.

13
8

0.
34

7

Sh
or

tn
es

s 
of

 b
re

at
h

−
0.

06
5

−
0.

03
3

0.
25

1
0.

06
1

0.
29

5

D
ia

rr
he

a
−

0.
03

9
−

0.
06

3
0.

37
5

0.
18

2
0.

12
4

Pr
ob

le
m

s 
w

ith
 s

ex
ua

l i
nt

er
es

t o
r 

ac
tiv

ity
0.

25
6

0.
18

6
0.

17
8

−
0.

17
6

0.
04

8

D
iz

zi
ne

ss
−

0.
02

6
0.

16
9

0.
34

6
0.

19
1

0.
08

9

To
ta

l n
um

be
r 

of
 s

ym
pt

om
s 

in
 

th
e 

cl
us

te
r

2
6

5
5

5

a E
xt

ra
ct

io
n 

m
et

ho
d:

 u
nw

ei
gh

te
d 

le
as

t s
qu

ar
es

.

R
ot

at
io

n 
m

et
ho

d:
 G

eo
m

in
 (

ob
liq

ue
) 

ro
ta

tio
n.

T
he

 e
ig

ht
 s

ym
pt

om
s 

th
at

 d
id

 n
ot

 m
ee

t o
ur

 s
pe

ci
fi

c 
cr

ite
ri

on
 f

or
 in

cl
us

io
n 

in
 th

e 
ex

pl
or

at
or

y 
fa

ct
or

 a
na

ly
se

s 
w

er
e:

 la
ck

 o
f 

en
er

gy
, c

he
st

 d
is

co
m

fo
rt

, d
if

fi
cu

lty
 b

re
at

hi
ng

, p
ro

bl
em

s 
w

ith
 u

ri
na

tio
n,

 v
om

iti
ng

, 
in

cr
ea

se
d 

ap
pe

tit
e,

 d
if

fi
cu

lty
 s

w
al

lo
w

in
g,

 a
nd

 s
w

el
lin

g 
of

 a
rm

s 
or

 le
gs

.

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 29

Ta
b

le
 6

E
xp

lo
ra

to
ry

 F
ac

to
r 

A
na

ly
si

s 
U

si
ng

 R
at

in
gs

 o
f 

Sy
m

pt
om

 S
ev

er
ity

 A
pp

ro
xi

m
at

el
y 

O
ne

 W
ee

k 
Pr

io
r 

to
 C

he
m

ot
he

ra
py

 A
dm

in
is

tr
at

io
n 

a

Sy
m

pt
om

F
ac

to
r 

1
F

ac
to

r 
2

F
ac

to
r 

3
F

ac
to

r 
4

F
ac

to
r 

5
F

ac
to

r 
6

P
sy

ch
ol

og
ic

al
 S

ym
pt

om
 C

lu
st

er
Si

ck
ne

ss
 

B
eh

av
io

r 
Sy

m
pt

om
 

C
lu

st
er

H
or

m
on

al
 S

ym
pt

om
 C

lu
st

er
G

as
tr

oi
nt

es
ti

na
l S

ym
pt

om
 C

lu
st

er
W

ei
gh

t 
C

ha
ng

e 
Sy

m
pt

om
 

C
lu

st
er

E
pi

th
el

ia
l S

ym
pt

om
 C

lu
st

er

D
if

fi
cu

lty
 c

on
ce

nt
ra

tin
g

0.
41

8
0.

36
2

0.
02

3
0.

08
0

−
0.

13
8

−
0.

05
0

Fe
el

in
g 

ne
rv

ou
s

0.
68

6
0.

07
6

−
0.

04
5

0.
11

9
−

0.
03

6
−

0.
02

0

Fe
el

in
g 

sa
d

0.
84

2
0.

05
4

0.
00

6
0.

00
1

0.
04

1
0.

01
1

W
or

ry
in

g
0.

83
7

−
0.

03
5

0.
11

7
0.

00
7

0.
01

7
0.

02
1

Fe
el

in
g 

ir
ri

ta
bl

e
0.

58
9

0.
27

0
−

0.
00

4
−

0.
02

5
0.

04
5

0.
02

3

“I
 d

on
’t

 lo
ok

 li
ke

 m
ys

el
f”

0.
49

7
−

0.
19

3
0.

00
0

0.
00

6
0.

00
4

0.
58

1

Pa
in

0.
05

4
0.

45
9

−
0.

04
1

0.
22

5
−

0.
04

6
−

0.
04

6

D
ry

 m
ou

th
−

0.
09

4
0.

44
4

0.
01

8
0.

08
9

0.
29

5
0.

11
7

N
au

se
a

−
0.

01
9

0.
54

0
0.

13
6

−
0.

01
1

0.
30

9
0.

09
9

Fe
el

in
g 

dr
ow

sy
0.

23
8

0.
58

8
−

0.
06

6
−

0.
07

7
−

0.
01

1
0.

00
5

D
iz

zi
ne

ss
0.

07
6

0.
57

2
0.

10
5

0.
00

5
0.

21
5

−
0.

10
5

Sw
ea

ts
0.

14
6

−
0.

06
5

0.
79

2
0.

00
7

0.
04

7
0.

02
3

H
ot

 f
la

sh
es

−
0.

05
2

0.
08

3
0.

87
5

0.
02

5
−

0.
09

4
−

0.
02

5

Fe
el

in
g 

bl
oa

te
d

0.
15

9
0.

03
6

0.
10

5
0.

40
0

−
0.

11
0

0.
18

0

D
ia

rr
he

a
−

0.
03

3
0.

04
3

−
0.

05
7

0.
57

7
0.

12
1

0.
08

6

A
bd

om
in

al
 c

ra
m

ps
0.

00
9

−
0.

04
6

0.
07

3
0.

80
9

0.
04

6
−

0.
01

7

L
ac

k 
of

 a
pp

et
ite

−
0.

01
5

0.
34

7
0.

10
6

0.
16

8
0.

47
7

0.
03

8

W
ei

gh
t g

ai
n

0.
00

7
0.

15
9

0.
06

3
0.

06
5

−0
.5

48
0.

41
7

W
ei

gh
t l

os
s

0.
08

4
−

0.
00

2
−

0.
04

1
0.

18
8

0.
76

2
−

0.
06

5

H
ai

r 
lo

ss
0.

05
6

−
0.

06
1

0.
01

9
−

0.
02

2
0.

19
3

0.
49

6

C
ha

ng
e 

in
 th

e 
w

ay
 f

oo
d 

ta
st

es
−

0.
09

4
0.

09
2

−
0.

02
9

−
0.

01
0

0.
34

5
0.

57
7

C
ha

ng
es

 in
 s

ki
n

0.
18

3
0.

05
1

0.
07

1
0.

03
7

−
0.

03
0

0.
41

6

C
on

st
ip

at
io

n
0.

08
4

0.
35

4
0.

11
9

−
0.

02
8

0.
18

4
0.

01
0

C
ou

gh
−

0.
01

5
0.

25
5

−
0.

11
8

0.
03

7
−

0.
04

2
0.

09
9

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 30

Sy
m

pt
om

F
ac

to
r 

1
F

ac
to

r 
2

F
ac

to
r 

3
F

ac
to

r 
4

F
ac

to
r 

5
F

ac
to

r 
6

P
sy

ch
ol

og
ic

al
 S

ym
pt

om
 C

lu
st

er
Si

ck
ne

ss
 

B
eh

av
io

r 
Sy

m
pt

om
 

C
lu

st
er

H
or

m
on

al
 S

ym
pt

om
 C

lu
st

er
G

as
tr

oi
nt

es
ti

na
l S

ym
pt

om
 C

lu
st

er
W

ei
gh

t 
C

ha
ng

e 
Sy

m
pt

om
 

C
lu

st
er

E
pi

th
el

ia
l S

ym
pt

om
 C

lu
st

er

N
um

bn
es

s/
tin

gl
in

g 
in

 h
an

ds
/f

ee
t

0.
03

2
0.

32
4

−
0.

11
4

0.
03

6
−

0.
07

9
0.

22
4

D
if

fi
cu

lty
 s

le
ep

in
g

0.
22

3
0.

21
7

0.
24

6
0.

11
1

0.
07

4
0.

02
9

Sh
or

tn
es

s 
of

 b
re

at
h

0.
04

7
0.

32
1

−
0.

06
3

0.
26

4
−

0.
01

8
−

0.
03

5

Pr
ob

le
m

s 
w

ith
 s

ex
ua

l i
nt

er
es

t o
r 

ac
tiv

ity
0.

18
8

0.
16

2
0.

34
3

−
0.

07
7

−
0.

09
0

0.
07

2

It
ch

in
g

0.
06

0
0.

07
7

−
0.

03
1

0.
20

8
0.

02
2

0.
10

8

M
ou

th
 s

or
es

0.
05

2
0.

07
0

0.
00

8
0.

06
2

0.
33

5
0.

24
9

To
ta

l n
um

be
r 

of
 s

ym
pt

om
s 

in
 

th
e 

cl
us

te
r

6
5

2
3

3
5

a E
xt

ra
ct

io
n 

m
et

ho
d:

 u
nw

ei
gh

te
d 

le
as

t s
qu

ar
es

.

R
ot

at
io

n 
m

et
ho

d:
 G

eo
m

in
 (

ob
liq

ue
) 

ro
ta

tio
n.

T
he

 e
ig

ht
 s

ym
pt

om
s 

th
at

 d
id

 n
ot

 m
ee

t o
ur

 s
pe

ci
fi

c 
cr

ite
ri

on
 f

or
 in

cl
us

io
n 

in
 th

e 
ex

pl
or

at
or

y 
fa

ct
or

 a
na

ly
se

s 
w

er
e:

 la
ck

 o
f 

en
er

gy
, c

he
st

 d
is

co
m

fo
rt

, d
if

fi
cu

lty
 b

re
at

hi
ng

, p
ro

bl
em

s 
w

ith
 u

ri
na

tio
n,

 v
om

iti
ng

, 
in

cr
ea

se
d 

ap
pe

tit
e,

 d
if

fi
cu

lty
 s

w
al

lo
w

in
g,

 a
nd

 s
w

el
lin

g 
of

 a
rm

s 
or

 le
gs

.

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 31

Ta
b

le
 7

E
xp

lo
ra

to
ry

 F
ac

to
r 

A
na

ly
si

s 
U

si
ng

 R
at

in
gs

 o
f 

Sy
m

pt
om

 S
ev

er
ity

 A
pp

ro
xi

m
at

el
y 

O
ne

 W
ee

k 
A

ft
er

 C
he

m
ot

he
ra

py
 A

dm
in

is
tr

at
io

n 
a

Sy
m

pt
om

F
ac

to
r 

1
F

ac
to

r 
2

F
ac

to
r 

3
F

ac
to

r 
4

F
ac

to
r 

5
F

ac
to

r 
6

H
or

m
on

al
 S

ym
pt

om
 C

lu
st

er
P

sy
ch

ol
og

ic
al

 S
ym

pt
om

 C
lu

st
er

C
he

m
ot

he
ra

py
 N

eu
ro

pa
th

y 
Sy

m
pt

om
 C

lu
st

er
G

as
tr

oi
nt

es
ti

na
l S

ym
pt

om
 C

lu
st

er
N

ut
ri

ti
on

al
 S

ym
pt

om
 C

lu
st

er
E

pi
th

el
ia

l S
ym

pt
om

 C
lu

st
er

H
ot

 f
la

sh
es

0.
98

8
−

0.
01

2
−

0.
02

2
−

0.
08

1
0.

04
0

0.
02

5

Sw
ea

ts
0.

73
9

0.
08

7
0.

07
7

0.
07

7
−

0.
03

9
−

0.
02

5

Fe
el

in
g 

sa
d

−
0.

01
2

0.
82

6
−

0.
00

1
0.

08
7

0.
01

9
−

0.
03

9

Fe
el

in
g 

ne
rv

ou
s

0.
05

4
0.

75
9

0.
06

8
0.

02
5

−
0.

01
4

−
0.

02
8

W
or

ry
in

g
0.

04
3

0.
90

3
−

0.
07

1
0.

02
3

−
0.

00
4

0.
00

4

Fe
el

in
g 

ir
ri

ta
bl

e
0.

03
0

0.
59

0
0.

10
6

0.
04

4
0.

00
9

0.
12

4

Fe
el

in
g 

dr
ow

sy
0.

07
9

0.
19

1
0.

45
6

−
0.

02
2

0.
08

3
−

0.
00

5

N
um

bn
es

s/
tin

gl
in

g 
in

 h
an

ds
/f

ee
t

−
0.

04
7

0.
02

5
0.

71
8

−
0.

00
7

−
0.

25
2

−
0.

01
9

Pa
in

−
0.

00
6

−
0.

07
8

0.
46

3
0.

38
0

−
0.

04
7

−
0.

01
2

Fe
el

in
g 

bl
oa

te
d

−
0.

01
0

0.
14

6
−

0.
10

0
0.

66
3

−
0.

08
5

0.
09

5

A
bd

om
in

al
 c

ra
m

ps
−

0.
17

2
−

0.
00

8
0.

01
7

0.
79

6
0.

17
1

−
0.

03
5

W
ei

gh
t g

ai
n

0.
07

4
0.

04
5

0.
01

3
0.

50
2

−0
.6

07
0.

29
7

W
ei

gh
t l

os
s

−
0.

16
8

0.
19

7
−

0.
02

8
−

0.
11

2
0.

62
7

0.
09

1

N
au

se
a

0.
12

3
0.

03
3

0.
13

1
0.

27
7

0.
48

8
−

0.
12

2

L
ac

k 
of

 a
pp

et
ite

0.
04

8
0.

07
2

0.
16

9
0.

01
0

0.
71

9
0.

03
3

H
ai

r 
lo

ss
−

0.
06

8
0.

06
1

−
0.

00
2

−
0.

00
3

−
0.

01
4

0.
63

1

C
ha

ng
e 

in
 th

e 
w

ay
 f

oo
d 

ta
st

es
0.

04
2

−
0.

20
5

−
0.

03
5

0.
13

7
0.

34
9

0.
56

9

“I
 d

on
’t

 lo
ok

 li
ke

 m
ys

el
f”

−
0.

09
0

0.
39

8
0.

05
5

−
0.

05
5

0.
01

5
0.

53
2

C
ha

ng
es

 in
 s

ki
n

0.
01

2
0.

15
1

0.
15

6
−

0.
03

8
−

0.
05

6
0.

48
4

M
ou

th
 s

or
es

−
0.

01
5

0.
01

1
0.

06
3

0.
04

6
0.

06
1

0.
44

2

D
if

fi
cu

lty
 c

on
ce

nt
ra

tin
g

0.
05

6
0.

29
4

0.
31

2
0.

11
9

0.
07

3
0.

06
6

C
ou

gh
−

0.
08

9
0.

14
6

0.
21

8
−

0.
00

6
0.

09
2

0.
01

4

D
ry

 m
ou

th
0.

09
3

−
0.

06
1

0.
23

8
0.

07
6

0.
17

7
0.

24
6

D
if

fi
cu

lty
 s

le
ep

in
g

0.
22

2
0.

18
0

0.
08

6
0.

25
5

0.
05

2
0.

14
0

Sh
or

tn
es

s 
of

 b
re

at
h

−
0.

06
5

0.
17

5
0.

20
7

0.
05

9
0.

09
4

0.
10

3

D
ia

rr
he

a
−

0.
15

5
−

0.
00

2
0.

21
5

0.
26

4
0.

12
4

0.
03

9

Pr
ob

le
m

s 
w

ith
 s

ex
ua

l i
nt

er
es

t o
r 

ac
tiv

ity
0.

22
7

0.
28

8
−

0.
03

6
0.

04
4

−
0.

01
9

0.
11

7

It
ch

in
g

0.
02

3
0.

13
7

0.
37

4
−

0.
09

8
−

0.
04

5
0.

10
0

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 32

Sy
m

pt
om

F
ac

to
r 

1
F

ac
to

r 
2

F
ac

to
r 

3
F

ac
to

r 
4

F
ac

to
r 

5
F

ac
to

r 
6

H
or

m
on

al
 S

ym
pt

om
 C

lu
st

er
P

sy
ch

ol
og

ic
al

 S
ym

pt
om

 C
lu

st
er

C
he

m
ot

he
ra

py
 N

eu
ro

pa
th

y 
Sy

m
pt

om
 C

lu
st

er
G

as
tr

oi
nt

es
ti

na
l S

ym
pt

om
 C

lu
st

er
N

ut
ri

ti
on

al
 S

ym
pt

om
 C

lu
st

er
E

pi
th

el
ia

l S
ym

pt
om

 C
lu

st
er

D
iz

zi
ne

ss
0.

11
7

0.
00

0
0.

34
3

0.
10

5
0.

14
8

0.
11

9

C
on

st
ip

at
io

n
0.

04
0

0.
10

5
0.

18
5

0.
18

5
0.

24
9

0.
05

7

To
ta

l n
um

be
r 

of
 s

ym
pt

om
s 

in
 th

e 
cl

us
te

r
2

4
3

3
4

5

a E
xt

ra
ct

io
n 

m
et

ho
d:

 u
nw

ei
gh

te
d 

le
as

t s
qu

ar
es

.

R
ot

at
io

n 
m

et
ho

d:
 G

eo
m

in
 (

ob
liq

ue
) 

ro
ta

tio
n.

T
he

 e
ig

ht
 s

ym
pt

om
s 

th
at

 d
id

 n
ot

 m
ee

t o
ur

 s
pe

ci
fi

c 
cr

ite
ri

on
 f

or
 in

cl
us

io
n 

in
 th

e 
ex

pl
or

at
or

y 
fa

ct
or

 a
na

ly
se

s 
w

er
e:

 la
ck

 o
f 

en
er

gy
, c

he
st

 d
is

co
m

fo
rt

, d
if

fi
cu

lty
 b

re
at

hi
ng

, p
ro

bl
em

s 
w

ith
 u

ri
na

tio
n,

 v
om

iti
ng

, i
nc

re
as

ed
 a

pp
et

ite
, d

if
fi

cu
lty

 s
w

al
lo

w
in

g,
 a

nd
 s

w
el

lin
g 

of
 a

rm
s 

or
 le

gs
.

R
ep

ri
nt

ed
 w

ith
 p

er
m

is
si

on
 f

ro
m

: W
ar

d 
Su

lli
va

n 
C

M
, L

eu
tw

yl
er

 H
, D

un
n 

L
B

, e
t a

l. 
D

if
fe

re
nc

es
 in

 s
ym

pt
om

 c
lu

st
er

s 
id

en
tif

ie
d 

us
in

g 
sy

m
pt

om
 o

cc
ur

re
nc

e 
ra

te
s 

ve
rs

us
 s

ev
er

ity
 r

at
in

gs
 in

 p
at

ie
nt

s 
w

ith
 b

re
as

t c
an

ce
r 

un
de

rg
oi

ng
 c

he
m

ot
he

ra
py

. E
ur

 J
 O

nc
ol

 N
ur

s 
20

17
.

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 33

Ta
b

le
 8

E
xp

lo
ra

to
ry

 F
ac

to
r 

A
na

ly
si

s 
U

si
ng

 R
at

in
gs

 o
f 

Sy
m

pt
om

 S
ev

er
ity

 A
pp

ro
xi

m
at

el
y 

Tw
o 

W
ee

ks
 A

ft
er

 C
he

m
ot

he
ra

py
 A

dm
in

is
tr

at
io

n 
a

Sy
m

pt
om

F
ac

to
r 

1
F

ac
to

r 
2

F
ac

to
r 

3
F

ac
to

r 
4

F
ac

to
r 

5

H
or

m
on

al
 S

ym
pt

om
 C

lu
st

er
P

sy
ch

ol
og

ic
al

 S
ym

pt
om

 C
lu

st
er

G
as

tr
oi

nt
es

ti
na

l S
ym

pt
om

 C
lu

st
er

N
ut

ri
ti

on
al

 S
ym

pt
om

 C
lu

st
er

E
pi

th
el

ia
l S

ym
pt

om
 C

lu
st

er

H
ot

 f
la

sh
es

1.
27

7
−

0.
02

3
−

0.
03

3
−

0.
00

5
−

0.
02

2

Sw
ea

ts
0.

53
8

0.
14

1
0.

17
1

−
0.

00
7

0.
00

8

D
if

fi
cu

lty
 c

on
ce

nt
ra

tin
g

0.
06

9
0.

53
3

0.
19

5
−

0.
00

1
0.

13
3

Fe
el

in
g 

ne
rv

ou
s

−
0.

04
1

0.
86

1
0.

00
5

0.
00

7
−

0.
02

9

Fe
el

in
g 

sa
d

−
0.

01
9

0.
84

3
0.

01
0

−
0.

01
9

0.
00

4

Fe
el

in
g 

dr
ow

sy
−

0.
00

3
0.

44
2

0.
24

4
0.

10
9

0.
02

3

W
or

ry
in

g
0.

01
8

0.
84

8
−

0.
03

4
−

0.
05

1
0.

01
4

Fe
el

in
g 

ir
ri

ta
bl

e
0.

04
1

0.
57

8
0.

11
2

0.
10

5
0.

13
1

Fe
el

in
g 

bl
oa

te
d

0.
01

3
0.

00
5

0.
75

3
−

0.
36

2
0.

00
8

A
bd

om
in

al
 c

ra
m

ps
−

0.
10

0
−

0.
06

4
0.

95
3

−
0.

01
9

−
0.

21
3

W
ei

gh
t g

ai
n

0.
00

6
0.

11
7

0.
45

8
−0

.5
34

0.
19

3

N
au

se
a

0.
11

1
0.

02
8

0.
38

3
0.

46
5

0.
01

7

L
ac

k 
of

 a
pp

et
ite

0.
02

2
0.

06
9

0.
19

9
0.

65
0

0.
08

3

W
ei

gh
t l

os
s

−
0.

09
8

0.
21

4
−

0.
06

3
0.

71
2

−
0.

02
2

C
ha

ng
e 

in
 th

e 
w

ay
 f

oo
d 

ta
st

es
0.

01
6

−
0.

14
2

0.
02

5
0.

45
7

0.
57

4

M
ou

th
 s

or
es

−
0.

03
5

0.
06

9
0.

01
3

0.
16

6
0.

44
5

H
ai

r 
lo

ss
−

0.
08

3
0.

06
4

0.
02

7
−

0.
05

7
0.

43
6

“I
 d

on
’t

 lo
ok

 li
ke

 m
ys

el
f”

−
0.

00
7

0.
34

3
−

0.
05

5
−

0.
04

3
0.

54
7

C
ha

ng
es

 in
 s

ki
n

0.
00

4
0.

16
5

−
0.

06
5

−
0.

02
3

0.
61

3

Pa
in

0.
11

2
0.

25
2

0.
26

5
0.

08
8

0.
04

8

C
ou

gh
−

0.
05

0
−

0.
06

2
0.

10
1

0.
18

4
0.

36
8

D
ry

 m
ou

th
−

0.
01

3
0.

09
5

0.
16

1
0.

31
6

0.
17

7

N
um

bn
es

s/
tin

gl
in

g 
in

 h
an

ds
/f

ee
t

−
0.

02
1

0.
17

6
0.

17
6

0.
01

9
0.

21
3

D
if

fi
cu

lty
 s

le
ep

in
g

0.
13

8
0.

32
5

0.
28

9
0.

04
2

0.
02

4

Sh
or

tn
es

s 
of

 b
re

at
h

0.
02

1
−

0.
13

7
0.

34
1

0.
08

6
0.

28
2

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 34

Sy
m

pt
om

F
ac

to
r 

1
F

ac
to

r 
2

F
ac

to
r 

3
F

ac
to

r 
4

F
ac

to
r 

5

H
or

m
on

al
 S

ym
pt

om
 C

lu
st

er
P

sy
ch

ol
og

ic
al

 S
ym

pt
om

 C
lu

st
er

G
as

tr
oi

nt
es

ti
na

l S
ym

pt
om

 C
lu

st
er

N
ut

ri
ti

on
al

 S
ym

pt
om

 C
lu

st
er

E
pi

th
el

ia
l S

ym
pt

om
 C

lu
st

er

D
ia

rr
he

a
−

0.
06

9
0.

09
5

0.
35

4
0.

17
7

−
0.

00
9

Pr
ob

le
m

s 
w

ith
 s

ex
ua

l i
nt

er
es

t o
r 

ac
tiv

ity
0.

15
3

0.
12

4
0.

21
9

−
0.

17
2

0.
17

8

It
ch

in
g

0.
10

5
0.

21
0

0.
08

8
−

0.
01

2
0.

27
3

D
iz

zi
ne

ss
0.

00
5

0.
30

3
0.

34
7

0.
16

7
−

0.
08

7

C
on

st
ip

at
io

n
0.

06
6

0.
05

3
0.

32
2

0.
25

5
0.

07
2

To
ta

l n
um

be
r 

of
 s

ym
pt

om
s 

in
 

th
e 

cl
us

te
r

2
6

3
5

5

a E
xt

ra
ct

io
n 

m
et

ho
d:

 u
nw

ei
gh

te
d 

le
as

t s
qu

ar
es

.

R
ot

at
io

n 
m

et
ho

d:
 G

eo
m

in
 (

ob
liq

ue
) 

ro
ta

tio
n.

T
he

 e
ig

ht
 s

ym
pt

om
s 

th
at

 d
id

 n
ot

 m
ee

t o
ur

 s
pe

ci
fi

c 
cr

ite
ri

on
 f

or
 in

cl
us

io
n 

in
 th

e 
ex

pl
or

at
or

y 
fa

ct
or

 a
na

ly
se

s 
w

er
e:

 la
ck

 o
f 

en
er

gy
, c

he
st

 d
is

co
m

fo
rt

, d
if

fi
cu

lty
 b

re
at

hi
ng

, p
ro

bl
em

s 
w

ith
 u

ri
na

tio
n,

 v
om

iti
ng

, 
in

cr
ea

se
d 

ap
pe

tit
e,

 d
if

fi
cu

lty
 s

w
al

lo
w

in
g,

 a
nd

 s
w

el
lin

g 
of

 a
rm

s 
or

 le
gs

.

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 35

Ta
b

le
 9

Su
m

m
ar

y 
of

 S
ym

pt
om

 C
lu

st
er

s 
O

ve
r 

T
im

e 
U

si
ng

 O
cc

ur
re

nc
e 

R
at

es
 a

nd
 S

ev
er

ity
 R

at
in

gs

Sy
m

pt
om

 C
lu

st
er

Sy
m

pt
om

s 
W

it
hi

n 
th

e 
C

lu
st

er
O

cc
ur

re
nc

e
Se

ve
ri

ty

T
im

e 
1

T
im

e 
2

T
im

e 
3

T
im

e 
1

T
im

e 
2

T
im

e 
3

Ps
yc

ho
lo

gi
ca

l S
ym

pt
om

 C
lu

st
er

Fe
el

in
g 

ne
rv

ou
s

●
●

●
●

●
●

Fe
el

in
g 

sa
d

●
●

●
●

●
●

W
or

ry
in

g
●

●
●

●
●

●

Fe
el

in
g 

ir
ri

ta
bl

e
●

●
●

●
●

●

D
if

fi
cu

lty
 c

on
ce

nt
ra

tin
g

●
●

●
●

“I
 d

on
’t

 lo
ok

 li
ke

 m
ys

el
f”

●
●

●

Fe
el

in
g 

dr
ow

sy
●

●

Pe
rc

en
t a

gr
ee

m
en

t
85

.7
71

.4
85

.7
85

.7
57

.1
85

.7

H
or

m
on

al
 S

ym
pt

om
 C

lu
st

er
H

ot
 f

la
sh

es
●

●
●

●
●

●

Sw
ea

ts
●

●
●

●
●

●

D
if

fi
cu

lty
 s

le
ep

in
g

●

Pr
ob

le
m

s 
w

ith
 s

ex
ua

l i
nt

er
es

t o
r 

ac
tiv

ity
●

Pe
rc

en
t a

gr
ee

m
en

t
50

.0
10

0.
0

50
.0

50
.0

50
.0

50
.0

N
ut

ri
tio

na
l S

ym
pt

om
 C

lu
st

er
N

au
se

a

N
ot

 I
de

nt
if

ie
d

●
●

N
ot

 I
de

nt
if

ie
d

●
●

L
ac

k 
of

 a
pp

et
ite

●
●

●
●

W
ei

gh
t l

os
s

●
●

●
●

W
ei

gh
t g

ai
n

●
●

●

C
ha

ng
e 

in
 th

e 
w

ay
 f

oo
d 

ta
st

es
●

●
●

D
ia

rr
he

a
●

D
ry

 m
ou

th
●

A
bd

om
in

al
 c

ra
m

ps
●

Pe
rc

en
t a

gr
ee

m
en

t
0.

0
87

.5
62

.5
0.

0
50

.0
62

.5

G
as

tr
oi

nt
es

tin
al

 S
ym

pt
om

 C
lu

st
er

Fe
el

in
g 

bl
oa

te
d

●
●

●
●

●

A
bd

om
in

al
 c

ra
m

ps
●

●
●

●
●

W
ei

gh
t g

ai
n

●
●

●
●

W
ei

gh
t l

os
s

●
●

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 36

Sy
m

pt
om

 C
lu

st
er

Sy
m

pt
om

s 
W

it
hi

n 
th

e 
C

lu
st

er
O

cc
ur

re
nc

e
Se

ve
ri

ty

T
im

e 
1

T
im

e 
2

T
im

e 
3

T
im

e 
1

T
im

e 
2

T
im

e 
3

D
if

fi
cu

lty
 s

le
ep

in
g

●
●

Sh
or

tn
es

s 
of

 b
re

at
h

●

N
au

se
a

●

D
ia

rr
he

a
●

Pe
rc

en
t a

gr
ee

m
en

t
50

.0
37

.5
62

.5
37

.5
37

.5
37

.5

E
pi

th
el

ia
l S

ym
pt

om
 C

lu
st

er
C

ha
ng

e 
in

 th
e 

w
ay

 f
oo

d 
ta

st
es

●
●

●
●

●
●

“I
 d

on
’t

 lo
ok

 li
ke

 m
ys

el
f”

●
●

●
●

●

H
ai

r 
lo

ss
●

●
●

●
●

M
ou

th
 s

or
es

●
●

●
●

●

C
ha

ng
es

 in
 s

ki
n

●
●

●
●

●

W
ei

gh
t g

ai
n

●
●

It
ch

in
g

●

Pe
rc

en
t a

gr
ee

m
en

t
71

.4
57

.1
71

.4
71

.4
71

.4
71

.4

Si
ck

ne
ss

 B
eh

av
io

r S
ym

pt
om

 C
lu

st
er

Pa
in

●

N
ot

 I
de

nt
if

ie
d

N
ot

 id
en

tif
ie

d

●

N
ot

 I
de

nt
if

ie
d

N
ot

 I
de

nt
if

ie
d

D
ry

 m
ou

th
●

●

N
au

se
a

●
●

Fe
el

in
g 

dr
ow

sy
●

●

D
iz

zi
ne

ss
●

●

L
ac

k 
of

 a
pp

et
ite

●

N
um

bn
es

s/
tin

gl
in

g 
in

 h
an

ds
/f

ee
t

●

Pe
rc

en
t a

gr
ee

m
en

t
10

0.
0

0.
0

0.
0

71
.4

0.
0

0.
0

W
ei

gh
t C

ha
ng

e 
Sy

m
pt

om
 C

lu
st

er
W

ei
gh

t l
os

s
●

N
ot

 I
de

nt
if

ie
d

N
ot

 I
de

nt
if

ie
d

●

N
ot

 I
de

nt
if

ie
d

N
ot

 I
de

nt
if

ie
d

W
ei

gh
t g

ai
n

●
●

L
ac

k 
of

 a
pp

et
ite

●

Pe
rc

en
t a

gr
ee

m
en

t
66

.7
0.

0
0.

0
10

0.
0

0.
0

0.
0

C
he

m
ot

he
ra

py
 N

eu
ro

pa
th

y 
Sy

m
pt

om
 C

lu
st

er
Fe

el
in

g 
dr

ow
sy

N
ot

 I
de

nt
if

ie
d

N
ot

 I
de

nt
if

ie
d

N
ot

 I
de

nt
if

ie
d

N
ot

 I
de

nt
if

ie
d

●

N
ot

 I
de

nt
if

ie
d

N
um

bn
es

s/
tin

gl
in

g 
in

 h
an

ds
/f

ee
t

●

Pa
in

●

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sullivan et al. Page 37

Sy
m

pt
om

 C
lu

st
er

Sy
m

pt
om

s 
W

it
hi

n 
th

e 
C

lu
st

er
O

cc
ur

re
nc

e
Se

ve
ri

ty

T
im

e 
1

T
im

e 
2

T
im

e 
3

T
im

e 
1

T
im

e 
2

T
im

e 
3

Pe
rc

en
t a

gr
ee

m
en

t
0.

0
0.

0
0.

0
0.

0
10

0.
0

0.
0

N
um

be
r 

of
 s

ym
pt

om
 c

lu
st

er
s

6
5

5
6

6
5

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


	Abstract
	INTRODUCTION
	METHODS
	Patients and Settings
	Instruments
	Study Procedures
	Data Analysis
	Creation of Symptom Clusters Using Exploratory Factor Analysis
	Differences in the Number and Types of Symptom Clusters

	RESULTS
	Demographic and Clinical Characteristics of the Patients
	Symptom Characteristics
	Symptom Clusters Based on Occurrence Ratings
	Symptom Clusters Based on Severity Ratings
	Similarities and Differences in the Number and Types of Symptom Clusters
	Agreement in the Types of Symptoms Within Each Symptom Cluster

	DISCUSSION
	Psychological Symptom Cluster
	Hormonal Symptom Cluster
	GI Symptom Cluster
	Epithelial Symptom Cluster
	Nutritional Symptom Cluster
	Sickness Behavior Symptom Cluster
	Weight Change Symptom Cluster
	Chemotherapy Neuropathy Symptom Cluster
	Limitations
	Conclusions
	Implications for Clinical Practice and Research

	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	Table 8
	Table 9

