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B
reast and gynecologic cancers com-

prise more than 375,000 of new cancer 

cases annually (American Cancer So-

ciety, 2018). Although advancements 

in screening and treatment have re-

duced death rates, a significant proportion of wom-

en will require long-term treatment for their cancer. 

Many physical and emotional symptoms are experi-

enced throughout the cancer continuum, negative-

ly affecting health-related quality of life (HRQOL) 

(Huang et al., 2017; Miaskowski et al., 2017). Identi-

fication of these symptoms is essential because their 

management can enhance HRQOL and lead to greater 

adherence to treatment and, therefore, improved effi-

cacy (Smith, Sestak, Howell, Forbes, & Cuzick, 2017).

State-of-the-art cancer care includes personalizing 

strategies to treat an individual’s cancer based on his or 

her unique genomic signature found by genomic pro-

filing. Genomic profiling identifies the tumor-specific 

alterations in DNA and molecular pathways that can 

influence the development and progression of cancer 

and is increasingly being incorporated into routine 

clinical practice so that the therapies selected are 

more precise. Cancer treatment based on genomic 

profiling has been referred to as matched therapy 

(Schwaederle et al., 2016; Tsimberidou et al., 2012, 

2014). Matched therapy is part of the broader preci-

sion medicine initiative, which considers individual 

variability in genes, environment, and lifestyle to 

customize the treatment for each person. The use of 

precision medicine is most advanced in the treatment 

of cancer (U.S. Food and Drug Administration, 2017). 

Matched therapy often includes the use of targeted 

therapies, which are drugs that block the growth and/

or spread of cancer by interfering with specific mole-

cules involved in the growth and/or spread of cancer 

(National Cancer Institute, 2018). Targeted therapies 

have unique side effect profiles compared to chemo-

therapy, including dermatologic, endocrine, vascular, 

OBJECTIVES: To examine symptom occurrence and 

severity and overall health-related quality of life 

(HRQOL) in patients receiving cancer therapy guided 

by genomic profiling (matched therapy) and patients 

receiving nonmatched therapy.

SAMPLE & SETTING: A retrospective and secondary 

analysis of data from 129 individuals with breast 

or gynecologic cancer receiving care at a regional 

outpatient cancer center.

METHODS & VARIABLES: Descriptive statistics and 

multiple linear regression analyses were performed. 

Study variables included symptom occurrence and 

severity, HRQOL, and person- and health-/illness-

related factors. Symptom occurrence and severity 

were measured by the Therapy-Related Symptom 

Checklist (TRSC), and HRQOL was measured by the 

HRQOL–Linear Analogue Self-Assessment.

RESULTS: Individuals receiving matched therapy had 

lower mean TRSC scores compared to individuals 

receiving nonmatched therapy, but the difference 

was not statistically significant. HRQOL scores among 

individuals receiving matched therapy were not 

significantly higher than those receiving nonmatched 

therapy. Individuals with higher TRSC scores had 

significantly lower HRQOL. 

IMPLICATIONS FOR NURSING: The effects of 

matched therapy on an individual should be examined. 

Study findings are an initial step in understanding the 

symptom occurrence and severity and HRQOL.
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immunologic, and pulmonary toxicities (Dy & Adjei, 

2013). 

An important issue to consider is the tolerability of 

matched therapy because it often involves combining 

drugs in a novel way that is based on an individual’s 

unique genomic profile, and these individuals may 

have narrow therapeutic windows (Nikanjam, Liu, 

& Kurzrock, 2016). Novel drug combinations that 

are matched to genomic profile results have shown 

beneficial outcomes and are increasingly being used 

(Schwaederle et al., 2015, 2016). Although matched 

therapy brings the hope of increased efficacy, little 

is known about the symptom experience or HRQOL 

for individuals undergoing this therapy. Prior stud-

ies examining symptoms and HRQOL related to 

cancer treatment have focused on nonmatched ther-

apy (e.g., chemotherapy, radiation) (Kirkova, Aktas, 

Walsh, & Davis, 2011; Reeve et al., 2014). In addition, 

clinical trials of contemporary therapies, such as 

targeted therapies, rely on clinician-reported toxic-

ities versus patient-reported symptom assessments 

(Kluetz, Chingos, Basch, & Mitchell, 2016). A study 

to examine the symptoms experienced by individuals 

receiving matched therapy and potential influence 

on HRQOL is considered to be a valuable endeavor 

given the current gaps in knowledge. Understanding 

the impact on individuals receiving this increas-

ingly used approach for cancer treatment will be an 

important first step in the eventual goal of prevent-

ing, identifying, and treating these symptoms, which 

can cause suffering and distress (Cleeland, 2000; 

Kirkova et al., 2010) and reduce HRQOL (Janz et al., 

2007; Miaskowski et al., 2006). The objectives of this 

study were as follows: 

 ɐ To describe the characteristics of individuals receiv-

ing matched and nonmatched therapies for cancer

 ɐ To describe and compare symptom occurrence and 

severity and HRQOL by therapy type (matched 

versus nonmatched)

 ɐ To examine the association between therapy type 

and overall symptom occurrence and severity, 

as reported on the Therapy-Related Symptom 

Checklist (TRSC), after controlling for person- 

and health-/illness-related factors

 ɐ To examine the relationship between therapy type 

and HRQOL, as reported on the HRQOL–Linear 

Analogue Self-Assessment (HRQOL-LASA), after 

controlling for person- and health-/illness-related 

factors and symptom occurrence and severity. 

Variables of interest were guided by a review of the 

literature and relevant concepts within the symptom 

management theory (Dodd et al., 2001). 

Methods

This study had a retrospective, correlational design 

with a secondary analysis of data from individuals 

with breast or gynecologic cancer who were enrolled 

in one of two parent studies conducted from August 

2014 to September 2016 at Avera Cancer Institute in 

Sioux Falls, South Dakota. One study evaluated the 

effects of co-administration of metformin and doxo-

rubicin during neoadjuvant or adjuvant treatment 

for breast cancer on left ventricle ejection fraction 

(NCT02472353). In this study, a convenience sample 

of 30 participants consented and were randomized to 

receive metformin or no metformin. All participants 

received neoadjuvant or adjuvant doxorubicin for 

breast cancer treatment; data from 27 participants 

were available for this study. Remaining data were 

from a convenience sample of participants with cancer 

who consented and were enrolled to a study that 

identified tumor-specific alterations by performing 

cancer genomic profiling (NCT02470715). If appli-

cable, genomic profile results were used to suggest a 

matched treatment. All matched treatments involved 

U.S. Food and Drug Administration–approved ther-

apies; however, the therapies may have been for 

off-label use and involved novel combinations in 

some cases. In both studies, symptom occurrence and 

severity and HRQOL were measured with the TRSC 

and HRQOL-LASA, respectively. 

The sample for this study included women who 

were enrolled in one of the two parent studies, had doc-

umented breast or gynecologic cancer, were receiving 

matched or nonmatched therapy, and had completed 

TRSC and HRQOL-LASA instruments at least four 

weeks after initiation of the matched or nonmatched 

therapy but no longer than 12 weeks after therapy 

began. Power analysis (a priori) assuming a medium 

effect size and desired power of 0.8 for 13 independent 

variables identified that a minimum of 129 participants 

were needed for study analyses. Study procedures were 

reviewed and approved by the Avera Cancer Institute 

Institutional Review Board (IRB). The University of 

Kansas Medical Center’s IRB reviewed the study and 

relied on Avera Cancer Institute IRB approval. 

Variables

Study variables were derived from concepts within 

the symptom management theory. Person-related 

variables included demographic (i.e., age and race/

ethnicity) and socioeconomic (i.e., health insurance 

type and drug coverage) data. Health-/illness-related 

variables included therapy type (matched versus 

nonmatched), cancer type and stage, concurrent 
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therapy type, length of current therapy, prior treat-

ment modalities, timing of prior line of therapy, and 

comorbidities. Outcome variables were symptom 

occurrence and severity and HRQOL.

Symptom occurrence and severity were measured 

with the TRSC. The TRSC is a self-report instrument 

to assess the presence of 25 physical and psychologi-

cal symptoms commonly experienced during cancer 

therapy. The severity of each symptom is also reported 

using a five-point Likert-type scale ranging from 0 

(not present) to 4 (severe). Scores are summed to 

reflect the total TRSC score; a higher score indicates 

higher symptom occurrence and severity. Space exists 

at the bottom of the measure so that symptoms can 

be added if necessary; however, added symptoms are 

not included in the total TRSC score. Previous studies 

have reported Cronbach alphas ranging from 0.7–0.83 

(Gonzalez, Williams, Tirado, & Williams, 2011; Heinze, 

2012; Piamjariyakul et al., 2010; Williams et al., 2001). 

Strong inverse correlations (r = –0.32 to –0.45) with 

the Karnofsky Performance Status scale have demon-

strated construct validity (Piamjariyakul et al., 2010; 

Williams, Balabagno, et al., 2010; Williams et al., 2001; 

Williams, Lopez, et al., 2010), and discriminant valid-

ity (80% correctly classified) has been shown in adult 

patients receiving chemotherapy versus radiation ther-

apy (Williams et al., 2001; Williams, Lopez, et al., 2010).

The HRQOL-LASA measured HRQOL in this 

study. The HRQOL-LASA is a six-item questionnaire 

representing overall HRQOL and physical, emo-

tional, mental, social, and spiritual well-being. Each 

item is self-rated on a 10-point Likert-type scale from 

0 (as bad as it can be) to 10 (as good as it can be). 

Item scores are summed to reflect the total score; a 

high score indicates a high quality of life. Cronbach 

alpha has ranged from 0.83–0.93 in previous studies 

of patients with cancer (Heinze, 2012; Locke et al., 

2007). Strong inverse correlations (r = –0.29 to –0.47) 

between total HRQOL-LASA and TRSC scores have 

also been reported, showing construct and discrimi-

nant validity (Heinze, 2012; Williams et al., 2013). 

Data for this study were extracted from the elec-

tronic health record, with the exception of the TRSC 

and HRQOL-LASA data, which were obtained from the 

parent study files. Intra-rater reliability was established 

by re-extracting data from a random 10% of the sample. 

Data on therapy type were randomly reassessed on 20% 

of the sample. The audit revealed 100% agreement. 

Data Analysis 

Descriptive statistics were used to summarize 

sample characteristics and to report TRSC and 

TABLE 1. Sample Characteristics by Therapy Type

Matched 

(N = 67)

Nonmatched 

(N = 62)

Characteristic n n

Race/ethnicity

Caucasian 64 60

Hispanic 1 2

Asian or Native American 2 –

Insurance type

Commercial 47 41

Medicare 20 18 

Medicaid – 2

No insurance – 1

Drug coverage

Insurance 42 60

Patient assistance 8 2

Samples 6 –

Insurance and patient  

assistance

5 –

Insurance and samples 4 –

Samples and patient assistance 1 –

Insurance, samples, and patient 

assistance

1 –

Cancer type

Breast 49 45

Gynecologic 18 17

Cancer stage

I 7 11

II 13 17

III 17 22

IV 30 12

Prior treatment modalitiesa

Chemotherapy 54 27

Surgery 46 33

Targeted therapy 41 14

Radiation therapy 23 12

Timing of prior line of therapy

Less than 3 months 58 35

3 months to 1 year 3 2

1 year or greater 3 1

No prior therapy 3 24

Concurrent therapy type

Combination therapy 37 17

Targeted therapy only 30 6

Chemotherapy only – 39

a Participants may have received more than one modality.

D
ow

nl
oa

de
d 

on
 0

7-
18

-2
02

4.
 S

in
gl

e-
us

er
 li

ce
ns

e 
on

ly
. C

op
yr

ig
ht

 2
02

4 
by

 th
e 

O
nc

ol
og

y 
N

ur
si

ng
 S

oc
ie

ty
. F

or
 p

er
m

is
si

on
 to

 p
os

t o
nl

in
e,

 r
ep

rin
t, 

ad
ap

t, 
or

 r
eu

se
, p

le
as

e 
em

ai
l p

ub
pe

rm
is

si
on

s@
on

s.
or

g.
 O

N
S

 r
es

er
ve

s 
al

l r
ig

ht
s.



E128 ONCOLOGY NURSING FORUM NOVEMBER 2018, VOL. 45 NO. 6 ONF.ONS.ORG

HRQOL-LASA individual item scores and total 

scores. Independent-samples t tests were used to 

compare the mean individual item and total TRSC 

and HRQOL-LASA scores. Multiple linear regression 

analysis was performed to examine the association 

between therapy type and total TRSC score after 

controlling for person- and health-/illness-related 

variables, and to examine the association between 

therapy type and total HRQOL-LASA score after 

controlling for those variables. Dummy variables 

were created for cancer stage and the timing of prior 

line of therapy. Evaluation of model assumptions, 

including normality testing, evaluation of multicol-

linearity, and data independence, found no violation 

in these assumptions. 

Linear regression modeling of the association 

between study variables and the total TRSC score was 

performed in two steps. Therapy type was added in 

the first step. Remaining study variables were added 

to the model in the second step. Modeling of the 

association between study variables and HRQOL was 

performed in three steps. Therapy type was added in 

the first step, person- and health-/illness-related vari-

ables were added in step two, and the total TRSC score 

was added in the final step. Two-tailed significance 

tests (F tests) for each step in the model were per-

formed. In addition, t-test values and corresponding 

probability (p value), unstandardized B, and standard 

error of the estimate for each variable were deter-

mined. Level of significance for all analyses was set 

at alpha of 0.05 or less. Data analyses were performed 

using IBM SPSS Statistics, version 22.0.

Results

Sample Characteristics

Among the sample, 67 (52%) received matched ther-

apy, and 62 (48%) received nonmatched therapy. The 

demographic and clinical profiles of the sample by 

therapy type are shown in Table 1. Patients receiv-

ing matched therapy were aged a mean of 56.6 years 

(SD = 12.1), and patients receiving nonmatched ther-

apy were aged a mean of 55.4 years (SD = 13.4). The 

length of concurrent therapy was 6.8 weeks (SD = 

2.3) for matched therapy and 7.6 weeks (SD = 2.3) for 

nonmatched therapy. Number of comorbidities was 

2.2  (SD = 1.5) for patients receiving matched therapy 

and 2 (SD = 1.6) for patients receiving nonmatched 

therapy. Individuals receiving matched therapy had 

more prior lines of therapy (
—
X = 4.3, SD = 3.2) than 

those receiving nonmatched therapy (
—
X = 2.2, SD =  

2.9). Drug coverage assistance outside of health 

insurance was necessary for a higher proportion of 

individuals receiving matched therapy (n = 25) com-

pared to individuals receiving nonmatched therapy 

(n = 2). Most individuals receiving matched therapy 

were receiving targeted therapy plus chemotherapy 

(n = 37). Their combination varied across the sample 

by type of targeted therapy and type of chemotherapy. 

In addition, some individuals received more than one 

targeted therapy concomitantly. Table 2 shows the list 

of targeted therapy drugs used to match the genomic 

alterations found. The majority of individuals receiv-

ing nonmatched therapy received chemotherapy only 

(n = 39), most commonly taxane, anthracycline, and 

platinum-based drugs. More individuals receiving 

matched therapy had stage IV cancer (n = 30) than 

individuals receiving nonmatched therapy (n = 12). 

Therapy-Related Symptom Checklist Scores

The mean number of symptoms reported by indi-

viduals receiving matched therapy was 8 (SD = 4.9) 

as compared to a mean of 8.4 (SD = 5.2) reported by 

individuals receiving nonmatched therapy. Feeling 

sluggish was the highest occurring symptom in both 

groups. Numbness in fingers and/or toes was reported 

at a higher occurrence by individuals receiving matched 

therapy, but hair loss and difficulty concentrating were 

reported at higher occurrences by individuals receiv-

ing nonmatched therapy. The remaining symptoms on 

TABLE 2. Targeted Therapies Used by  

Participants Receiving Matched Therapy  

(N = 67) 

Targeted Therapy n

Everolimus 42

Trametinib 15

Pazopanib 12

Trastuzumab 10

Palbociclib 7

Pembrolizumab 4

Temsirolimus 4

Pertuzumab 3

Crizotinib 2

Lapatinib 2

Dabrafenib 1

Enzalutamide 1

Olaparib 1

Ponatinib 1

TDM1 1

TDM1—ado-trastuzumab emtansine 
Note. Many participants received more than one type of 
targeted therapy.
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the TRSC were reported at similar rates of occurrence 

between groups. 

Regarding overall symptom occurrence and 

severity, the mean total TRSC score for individu-

als receiving matched therapy was 14.7 (SD = 10.1), 

which was lower than the mean total TRSC score 

for individuals receiving nonmatched therapy (
—
X =  

16.1, SD = 11.6). However, the difference was not sta-

tistically significant (t[127] = 0.75, p = 0.45). Hair loss 

was the only symptom that was significantly different 

in terms of occurrence and severity score between the 

two groups (t[127] = 4, p ≤ 0.001). Table 3 shows the 

rank of occurrence for each of the 25 symptoms, the 

frequency of occurrence, and the mean rating of sever-

ity for each symptom by therapy type on the TRSC. The 

overall Cronbach alpha value for the TRSC was 0.83. 

Fourteen individuals receiving matched therapy 

added symptoms to the TRSC as compared to 23 indi-

viduals receiving nonmatched therapy, which is much 

higher relative to past studies in which less than 2% of 

the sample added symptoms to the TRSC (Williams et 

al., 2013). Content analysis revealed that diarrhea was 

the most common symptom added in both groups, 

followed by vision changes and dry eyes. 

Health-Related Quality of Life–Linear Analogue 

Self-Assessment Scores 

The mean total HRQOL-LASA score for individuals 

receiving matched therapy was higher (
—
X = 48.1, SD =  

7.5) than the mean score for individuals receiving 

nonmatched therapy (
—
X = 45.4, SD = 9.1); however, 

this was not statistically significant (t[127] = –1.89, p =  

TABLE 3. Symptom Occurrence and Severity Rating on the TRSC by Participant Therapy Type

Matched (N = 67) Nonmatched (N = 62)

Severity Rating Severity Rating

Symptom RSO n
—

X SD RSO n
—

X SD

Feeling sluggish 1 46 1.3 1.1 1 45 1.5 1.2

Numbness in fingers and/or toes 2 37 0.97 1.1 8 23 0.82 1.3

Difficulty sleeping 3 35 1 1.2 4 34 1.1 1.2

Taste changes 3 35 1.1 1.3 2 38 1.1 1.1

Pain 4 34 0.91 1.2 11 17 0.56 1.1

Loss of appetite 5 29 0.78 1.1 4 34 1 1.1

Skin changes 6 28 0.78 1.1 9 19 0.52 0.97

Decreased interest in sexual activity 7 27 0.94 1.3 7 25 0.94 1.3

Nausea 7 27 0.73 1.1 5 32 0.95 1.2

Shortness of breath 8 26 0.55 0.84 9 19 0.44 0.76

Constipation 9 24 0.78 1.2 6 29 0.89 1.1

Difficulty concentrating 9 24 0.63 0.95 3 35 0.87 0.93

Sore mouth 9 24 0.75 1.2 9 19 0.53 0.94

Hair loss* 10 20 0.7 1.3 3 35 1.8 1.8

Cough 11 19 0.36 0.64 12 15 0.42 0.92

Weight loss 11 19 0.4 0.72 10 18 0.48 0.9

Depression 12 14 0.36 0.79 11 17 0.44 0.8

Bruising 13 13 0.27 0.59 13 12 0.27 0.61

Bleeding 14 11 0.24 0.65 16 7 0.23 0.78

Vomiting 14 11 0.21 0.54 14 11 0.35 0.93

Sore throat 15 10 0.28 0.71 14 11 0.37 0.93

Difficulty swallowing 16 8 0.15 0.44 15 9 0.26 0.72

Fever 17 7 0.15 0.47 18 4 0.16 0.62

Sore vein 17 7 0.18 0.65 17 6 0.11 0.34

Jaw pain 18 4 0.13 0.58 18 4 0.08 0.33

* p ≤ 0.05 with independent samples t test
RSO—Rank of Symptom Occurrence; TRSC—Therapy-Related Symptom Checklist
Note. Severity of each symptom can range from 0–4, with higher scores being more severe. 
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0.06). The level of social activity item response was 

significantly higher for individuals receiving matched 

therapy (t[127] = –2.91, p = 0.004). Table 4 shows the 

mean HRQOL-LASA total score and item responses. 

The Cronbach alpha for the HRQOL-LASA scores was 

0.89. 

Multiple Linear Regression Modeling

Multiple linear regression modeling was used to deter-

mine the relationship between study variables and 

total TRSC scores (see Table 5) and revealed that less 

than 1% of the variance in symptom occurrence and 

severity was explained by therapy type alone (∆ R2 = 

0.004, ∆ F = 0.57, p = 0.45), which was not statistically 

significant. The linear combination of all the vari-

ables in the model explained 10.3% of the variance in 

symptom occurrence and severity (∆ R2 = 0.1, ∆ F =  

1.2, p = 0.35), which was not statistically significant. In 

the final model, individuals who had prior therapy less 

than three months before the onset of the therapy type 

had a significantly higher TRSC total score relative to 

individuals with no prior therapy (B = 6.2, p = 0.05). 

Multiple linear regression modeling to deter-

mine the relationship between study variables and 

total HRQOL-LASA scores (see Table 6) revealed 

that 3% of the variance in HRQOL was explained by 

therapy type (∆ R2 = 0.03, ∆ F = 3.6, p = 0.06), which 

was not statistically significant. The linear combina-

tion of all the variables in the model explained 33% 

of the variance in HRQOL, 20% of which was signifi-

cantly explained by the TRSC score alone (∆ R2 =  

0.2, ∆ F = 33.6, p ≤ 0.001). Individuals who had 

more prior lines of therapy had significantly higher 

HRQOL-LASA scores (B = 0.56, p = 0.05), and indi-

viduals who had higher TRSC scores had significantly 

lower HRQOL-LASA scores (B = –0.36, p ≤ 0.001) 

after controlling for all other variables in the model. 

Discussion 

Individuals receiving matched therapy had, on aver-

age, more prior lines of therapy and more advanced 

cancer, which is consistent with sample characteris-

tics from other studies investigating the efficacy of 

matched therapy (André et al., 2014; Tsimeridou et al., 

2012, 2014). It may be that these individuals failed tra-

ditional cancer therapies and were willing to try novel 

therapies (Rubin, 2015). 

A large proportion of individuals receiving matched 

therapy required assistance outside of insurance to 

obtain drugs. This finding was understandable given 

the potential for off-label use of many of the targeted 

therapies. Although targeted therapies are devel-

oped to target a specific alteration that can be seen 

across a variety of cancer types, a drug’s indication is 

for a specific type of cancer. The U.S. Food and Drug 

Administration does not control provider decisions 

about which drugs can be prescribed; however, insur-

ance companies frequently deny coverage when a drug 

is prescribed for an off-label use. This has contributed 

to larger, societal-wide discussions of the current feasi-

bility of prescribing off-label use of drugs in the context 

of matched therapy (DeVita, Eggermont, Hellman, & 

Kerr, 2014; Gladwell, 2015; Mukherjee, 2016). 

Symptoms

The average number of symptoms reported by indi-

viduals receiving matched and nonmatched therapy 

was similar. Results are comparable to the average 

number of symptoms reported during cancer treat-

ment in other studies (Chen & Tseng, 2006; Janz et 

TABLE 4. HRQOL-LASA Total Score and Item Response Scores by Participant Therapy Type

Matched (N = 67) Nonmatched (N = 62)

Item
—

X SD
—

X SD

Total score 14.7 10.1 16.1 11.6

Perception of level of social activity* 7.85 1.89 6.77 2.32

Perception of overall emotional well-being 7.97 1.42 7.61 1.59

Perception of overall health-related quality of life 7.93 1.57 7.53 1.73

Perception of overall mental well-being 8.28 1.25 7.95 1.52

Perception of overall physical well-being 7.33 1.78 7.26 1.78

Perception of overall spiritual well-being 8.63 1.76 8.23 1.94

* p ≤ 0.05
HRQOL-LASA—Health-Related Quality of Life–Linear Analogue Self-Assessment
Note. Each item on the HRQOL-LASA is rated on a 10-point Likert-type scale from 0 (as bad as it can be) to 10 (as good 
as it can be). 
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al., 2007); however, some studies have shown higher 

numbers of reported symptoms (Kenne-Sarenmalm, 

Ohlén, Jonsson, & Gaston-Johansson, 2007; Spichiger 

et al., 2011). Of note, different symptom scales were 

used in these studies. 

The highest occurring symptom reported by both 

groups was feeling sluggish. Results parallel prior 

studies using the TRSC (Williams, Balabagno, et al., 

2010; Williams, Mowlazadeh, Sisler, & Williams, 2015) 

and support the knowledge that fatigue is a common 

symptom experienced during cancer therapy (Abbott 

& Hooke, 2017). Numbness in fingers and/or toes 

was reported more often by individuals receiving 

matched therapy who, as a group, also had more prior 

lines of therapy. This is consistent with findings of 

significantly higher levels of neuropathy among indi-

viduals who previously received chemotherapy (Lewis 

et al., 2015). Individuals receiving nonmatched ther-

apy more frequently reported difficulty concentrating 

even though they received fewer lines of therapy than 

individuals on matched therapy. Cognitive impair-

ments, such as difficulty concentrating, are commonly 

experienced during cancer treatment (Von Ah et al., 

2016) and have been linked to multiple factors, includ-

ing chemotherapy and anxiety (Janelsins et al., 2017). 

Because individuals receiving nonmatched therapy 

had less experience with cancer treatment, they may 

have felt increased anxiety about their treatment and, 

therefore, increased difficulty concentrating. 

Average total TRSC scores were lower for indi-

viduals receiving matched therapy compared to 

individuals receiving nonmatched therapy; however, 

this difference did not achieve statistical significance. 

Lower scores may have been related to prior experi-

ence with therapy-related symptoms and subsequent 

increased proficiency at managing symptoms, a con-

cept that is supported by other studies (Duijts, Faber, 

Oldenburg, van Beurden, & Aaronson, 2011; Given et 

al., 2002; Williams et al., 2013). Total TRSC scores for 

individuals receiving nonmatched therapy were sim-

ilar to TRSC scores in other studies (Piamjariyakul 

et al., 2010; Williams, Lopez, et al., 2010; Williams, 

Williams, LaFaver-Roling, Johnson, & Williams, 2011). 

Significantly higher TRSC scores for hair loss were 

TABLE 5. Linear Regression Modeling of the Association Between Study Variables and the Total 

TRSC Score (N = 129)

Step 2

Variable B SE b t p

Age –0.05 0.09 –0.06 –0.57 0.57

Cancer typeb 3.2 3.3 0.13 0.98 0.33

Comorbidities 0.7 0.67 0.1 1.04 0.3

Length of current therapy –0.26 0.45 –0.06 –0.59 0.55

Prior lines of therapy –0.16 0.42 –0.05 –0.38 0.71

Therapy typea –2.96 2.2 –0.14 –1.35 0.18

Cancer stage

I (reference) 0.0 0.0 0.0 0.0 0.0

II –4.2 3.3 –0.16 –1.25 0.21

III –4.1 3.4 –0.16 –1.19 0.24

IV –4.9 3.5 –0.21 –1.38 0.17

Timing of prior line of therapy

No prior therapy (reference) 0.0 0.0 0.0 0.0 0.0

Less than 3 months 6.2 3.1 0.26 2.03 0.05*

3 months to 1 year 3.5 5.96 0.06 0.58 0.56

1 year or greater 3.2 6.6 0.05 0.49 0.63

* Indicates significance at p ≤ 0.05
a Therapy type was modeled using a categorical indicator variable (x = 0 for nonmatched therapy, x = 1 for matched therapy).
b Cancer type was modeled using a categorical indicator variable (x = 0 for breast cancer, x = 1 for gynecologic cancer).
B—unstandardized coefficient; b—standardized coefficient; SE—standard error of the estimate; TRSC—Therapy-Related 
Symptom Checklist
Note. In Step 1, linear regression modeling for therapy was as follows: B = –1.44, SE = 1.91, b = –0.07, t = –0.75, p = 0.45.
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reported by individuals receiving nonmatched ther-

apy, which was not surprising because hair loss is a 

known side effect of chemotherapies commonly used 

to treat breast and gynecologic cancers. 

A substantial number of individuals added 

symptoms to the TRSC compared to prior stud-

ies, suggesting the TRSC may not fully capture the 

symptoms related to current therapies. More individ-

uals receiving nonmatched therapy added symptoms, 

which was unexpected because individuals receiving 

matched therapy were often receiving novel drug com-

binations. Results may suggest that symptoms are not 

markedly different between matched or nonmatched 

therapy or that symptoms are not fully captured on 

the TRSC. Future studies should determine the ade-

quacy of symptom assessment tools in the context of 

matched therapy in a broader population.

Health-Related Quality of Life

Average HRQOL-LASA scores were higher for indi-

viduals receiving matched therapy compared to 

individuals receiving nonmatched therapy; how-

ever, the difference in scores was not statistically 

significant. Individuals receiving matched therapy 

had lower average TRSC scores, which is consistent 

with other studies showing an inverse relationship 

between TRSC and HRQOL-LASA scores (Gonzalez 

et al., 2011; Heinze, 2012; Williams et al., 2013). Hope 

gained from a novel treatment may have influenced 

HRQOL for individuals receiving matched therapy. 

Prior studies have found that continuing cancer treat-

ment allowed individuals to feel hopeful about their 

HRQOL and longer survival and that their biggest fear 

was being told there were no other treatment options 

(Luoma & Hakamies-Blomqvist, 2004; Sarenmalm, 

Thorén-Jönsson, Gaston-Johansson, & Ohlén. 2009). 

Individuals receiving matched therapy reported 

significantly higher scores on the social domain item, 

even though they were more likely to have advanced 

cancer. Other studies have found patients with 

cancer are more intentional with their social activi-

ties and relationships and that social support was an 

TABLE 6. Linear Regression Modeling of the Association Between Study Variables and the Total HRQOL-LASA Score (N = 129)

Step 2 Step 3

Variable B SE b t p B SE b t p

Age 0.1 0.07 0.15 1.4 0.17 0.08 0.06 0.12 1.28 0.21

Cancer typeb –4.51 2.49 –0.24 –1.82 0.07 –3.35 2.2 –0.18 –1.52 0.13

Comorbidities –0.36 0.51 –0.07 –0.71 0.48 –0.11 0.45 –0.02 –0.24 0.81

Length of current therapy 0.14 0.34 0.04 0.41 0.68 0.04 0.3 0.01 0.15 0.88

Prior lines of therapy 0.62 0.32 0.24 1.92 0.06 0.56 0.29 0.22 1.97 0.05*

Therapy typea 3.05 1.67 0.18 1.83 0.07 1.99 1.48 0.12 1.34 0.18

TRSC score – – – – – –0.36 0.06 –0.47 –5.8 < 0.001*

Cancer stage

I (reference) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

II 1.48 2.54 0.08 0.58 0.56 –0.04 2.26 –0.002 –0.02 0.99

III 2.74 2.61 0.15 1.05 0.3 1.27 2.32 0.07 0.54 0.59

IV –0.17 2.68 –0.01 –0.06 0.95 –1.93 2.39 –0.11 –0.81 0.42

Timing of prior line  

of therapy

No prior therapy (reference) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Less than 3 months –3.32 2.34 –0.18 –1.42 0.16 –1.07 2.1 –0.06 –0.51 0.61

3 months to 1 year –8.49 4.52 –0.2 –1.88 0.06 –7.24 4 –0.17 –1.81 0.07

1 year or greater 0.5 5.03 0.01 0.1 0.92 1.66 4.45 0.04 0.37 0.71

* Indicates significance at p ≤ 0.05
a Therapy type was modeled using a categorical indicator variable (x = 0 for nonmatched therapy, x = 1 for matched therapy).
b Cancer type was modeled using a categorical indicator variable (x = 0 for breast cancer, x = 1 for gynecologic cancer).
B—unstandardized coefficient; b—standardized coefficient; HRQOL-LASA—Health-Related Quality of Life–Linear Analogue Self-Assessment; SE—stan-
dard error; TRSC—Therapy-Related Symptom Checklist
Note. In Step 1, linear regression modeling for therapy was as follows: B = 2.77, SE = 1.46, b = 0.17, t = 1.89, p = 0.06.

D
ow

nl
oa

de
d 

on
 0

7-
18

-2
02

4.
 S

in
gl

e-
us

er
 li

ce
ns

e 
on

ly
. C

op
yr

ig
ht

 2
02

4 
by

 th
e 

O
nc

ol
og

y 
N

ur
si

ng
 S

oc
ie

ty
. F

or
 p

er
m

is
si

on
 to

 p
os

t o
nl

in
e,

 r
ep

rin
t, 

ad
ap

t, 
or

 r
eu

se
, p

le
as

e 
em

ai
l p

ub
pe

rm
is

si
on

s@
on

s.
or

g.
 O

N
S

 r
es

er
ve

s 
al

l r
ig

ht
s.



NOVEMBER 2018, VOL. 45 NO. 6 ONCOLOGY NURSING FORUM E133ONF.ONS.ORG

important influence on HRQOL (Leung, Pachana, & 

McLaughin, 2014; Park, Bae, Jung, & Kim, 2012). 

Associations Among Therapy Type, Symptoms,  

and Health-Related Quality of Life 

Therapy type was not significantly associated with 

symptom occurrence and severity and only explained 

1% of the variance in symptom occurrence and sever-

ity. This finding provides initial evidence that, in this 

sample, matched therapy elicited little change to the 

symptom experience despite the frequent use of novel 

drug combinations. Individuals who had received 

therapy less than three months before the onset of 

their current therapy had significantly higher TRSC 

scores compared to those who had no prior therapy. 

This finding was not unexpected, but a review of the 

literature failed to describe this relationship. Results 

suggest it is a variable warranting inclusion in future 

studies. 

The overall model explained 10% of the variance 

in symptom occurrence and severity, suggesting the 

symptom experience is a complex process. Other influ-

encing variables were not accounted for in this study. 

The side effect profile for each therapy/combination of 

therapy may have influenced TRSC scores. However, 

the study was insufficiently powered to account for 

every therapy combination in the regression analysis. 

Therapy type was not significantly associated 

with HRQOL and explained 3% of the variance in 

HRQOL-LASA scores alone. Findings provide initial 

data documenting the effect of matched therapy on 

HRQOL. Understanding the efficacy of new cancer 

treatments and patient-reported outcomes, such as 

HRQOL, is crucial to have meaningful discussions 

about specific therapy-related risks and benefits 

(Osaba, 2011). Person- and health-/illness-related 

variables explained 11% of the variance in HRQOL 

modeling, and the addition of the TRSC scores 

explained 20% of the total variance in HRQOL. Results 

are similar to a study by Janz et al. (2007) that found 

symptom burden to be the most influential variable 

on HRQOL after controlling for person- and health-/

illness-related variables among individuals with 

breast cancer. Other studies have confirmed signifi-

cant associations between a higher symptom burden 

and poorer HRQOL (Huang et al., 2013; Miaskowski et 

al., 2006; Smith et al., 2013); however, different symp-

tom and HRQOL scales were used in these studies. 

A higher number of prior lines of therapy was asso-

ciated with a higher HRQOL, but this finding should 

be interpreted with caution because the p value was 

0.05. This was an unexpected finding and may reflect 

proficiencies gained with managing symptoms, which 

may influence HRQOL. 

Symptom Management Theory Framework

Results from this study provided support for the 

relationship between certain health-/illness-related 

factors and the symptom experience as identified in 

the symptom management theory and can serve as 

a hypothesis-generating study for future research. 

Specifically, a significant relationship between the 

timing of the prior line of therapy and symptom 

occurrence and severity was found. Also consistent 

with the symptom management theory, a significant 

relationship between the symptom experience and 

HRQOL was confirmed in this study. The health-/

illness-related variable of number of prior lines of 

therapy was significantly associated with HRQOL, 

which may suggest that the symptom management 

strategies concept of the symptom management 

theory can influence HRQOL. The symptom manage-

ment strategies concept relates to the interventional 

approaches taken to alleviate symptoms experienced 

by the individual to achieve the desired outcome 

(Dodd et al., 2001). Findings may indicate that indi-

viduals receiving more prior lines of therapy had 

more experience with effective symptom manage-

ment strategies; this should be examined in future 

studies. The symptom experience and HRQOL are 

complex concepts with many influencing factors; 

therefore, future research should reexamine the 

links among the symptom management theory con-

cepts and examine potentially important mediator 

and moderator variables.

Limitations

The retrospective, correlational design and the 

cross-sectional nature of the data limits the study 

KNOWLEDGE TRANSLATION

 ɐ Individuals with breast or gynecologic cancer receiving matched 

therapy did not have significantly different symptom occurrence 

and severity scores or health-related quality of life scores com-

pared to individuals receiving nonmatched therapy.

 ɐ Feeling sluggish and numbness in fingers and/or toes were the 

most frequently reported symptoms by individuals receiving 

matched therapy. 

 ɐ A substantial number of individuals added symptoms to the 

Therapy-Related Symptom Checklist compared to prior studies, 

suggesting future studies focus on the adequacy of symptom as-

sessment tools in the context of contemporary cancer therapies. 
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to assessment of association rather than causation. 

Longitudinal assessments are recommended for 

future studies to better characterize influences of 

therapy type on symptoms and HRQOL. Symptoms 

and HRQOL were unknown prior to starting ther-

apy; therefore, potentially significant differences at 

baseline may have existed. The homogenous ethnic 

sample limits the generalizability of the study, and 

future studies should consider a more diverse popu-

lation. The type of concurrent therapy and/or the type 

of prior lines of therapy may have influenced TRSC 

and HRQOL-LASA scores, which were not included 

in the regression analyses. 

Implications for Nursing

Nursing science is concerned with the human 

response to illness, making symptoms and HRQOL 

important areas to study. Survival benefits of matched 

therapy are being investigated; therefore, the effect 

of this therapy on the individual is a timely research 

endeavor. Results from this study provide foun-

dational evidence of the symptom experience and 

HRQOL in individuals receiving matched therapy. 

Future efforts to build upon these results will pro-

vide a better understanding of the symptoms and 

potential effects on HRQOL for individuals receiving 

matched therapy and for the nurses caring for them. 

This information is essential to provide anticipatory 

guidance on therapy-related symptoms and education 

about symptom management. Nursing science must 

continue to generate new knowledge related to symp-

toms and HRQOL in the context of state-of-the-art 

cancer care to improve the well-being of individuals 

with cancer. 

Conclusion

This study was conducted to develop an understand-

ing of the symptom experience and HRQOL for 

individuals receiving matched therapy. Additional 

research focused on the symptom experience and 

effects on HRQOL in the context of matched ther-

apy is needed. This includes investigating important 

links between symptoms and HRQOL, identifying 

mediating and moderating factors, and ensuring 

that symptoms are being adequately captured with 

existing tools. Future research would benefit from 

a mixed-methods approach to explore percep-

tions about matched therapy, symptoms, effects on 

HRQOL, and symptom management strategies. If 

precision medicine intends to tailor treatment to the 

individual, then future research should consider ways 

to tailor care as well. 
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