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Activity Rationale and Purpose

Symptom management, including the management of cancer-related fatigue, is a primary role of advanced
practitioners (APs) specializing in oncology. Analyzing and/or translating research evidence into practice

is essential in improving patient-centered outcomes. Translational research to improve clinicians’ abilities
to screen, assess, and intervene to reduce CRF is of high priority to the National Cancer Institute and the
Oncology Nursing Society. However, fatigue is very subjective, and current research design issues make it
difficult for APs to identify and utilize evidence-based assessment tools and guidelines. The purpose of this
article is to act as a guide for APs on how to use the tools and guidelines to accurately define severity of CRF,
recognize patient variables that may be barriers in preventing and/or treating CRF, and initiate effective
interventions and patient education.

Intended Audience

The activity’s target audience will consist of nurse practitioners, physician assistants, clinical nurse specialists,
advanced degree nurses, oncology and hematology nurses, pharmacists, and physicians.
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Learning Objectives

After completing this educational activity, participants should be able to:

1. Analyze strengths and weaknesses of currently available evidence-based research in the area of cancer-
related fatigue (CRF)

2. Describe how assessment tools and guidelines can be translated into clinical practice and help to overcome
barriers at the patient, professional and system level

3. Apply existing evidence-based tools and guidelines in defining severity of CRF

4. Recognize individual patient variables that may be barriers to prevention and/or treatment of CRF and
develop more individualized and effective CRF treatment plans, patient education, and counseling
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Statement of Credit—Participants who successfully complete this activity (including the
submission of the post-test and evaluation form) will receive a statement of credit.

Physicians. The Meniscus Educational Institute is accredited by the Accreditation Council for
Continuing Medical Education (ACCME) to provide continuing medical education for physicians.

The Meniscus Educational Institute designates this journal article for a maximum
of 1.0 AMA PRA Category 1 Credits™. Physicians should claim only the credit
commensurate with the extent of their participation in the activity.

Nurses. This activity for 1.0 contact hours is provided by the Meniscus Educational Institute.
The Meniscus Educational Institute is accredited as a provider of continuing nursing
education by the American Nurses Credentialing Center’s Commission on Accreditation.
Provider approved by the California Board of Registered Nursing, Provider No. 13164, for 1.0
contact hours.

Pharmacists. The knowledge-based accredited education lectures are intended
for pharmacists involved in the care of cancer patients. This educational
activity is sponsored by the Meniscus Educational Institute.

The Meniscus Educational Institute is accredited by the Accreditation Council for Pharmacy
Education (ACPE) as a provider of continuing pharmacy education. The ACPE Universal
Activity Number assigned to this program, for 1.0 contact hours, is 0429-9999-16-001-H04-P.
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are expected to disclose all financial relationships with commercial interests that may have a direct bearing
on the subject matter of this continuing education activity. Meniscus Educational Institute has identified and
resolved all conflicts of interest in accordance with the MEI policies and procedures. Participants have the
responsibility to assess the impact (if any) of the disclosed information on the educational value of the activity.
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Abstract
The purpose of this study was to identify the association between
clinically relevant four-level cancer-related fatigue (CRF) and quality
of life (QOL). This secondary data analysis included 152 participants
who completed both the O to 10 fatigue scale and the Multidimensional
Quality of Life Scale-Cancer (MQOL-C). The four-level CRF included
no CRF (score: 0), mild CRF (scores: 1-3), moderate CRF (scores: 4-6),
and severe CRF (scores: 7-10). The MQOL-C contains five domains.
Multiple linear regression models and post hoc analyses were applied
while controlling for age, gender, education, marital status, racial back-
ground, cancer type, and time after diagnosis. Participants in the less
severe CRF subgroup had significantly better scores on total QOL and
QOL domains, except for the symptom distress domain. Significant
between-CRF-level differences were only found in some of the QOL
score comparisons. No difference between mild and moderate CRF
subgroups was found in total QOL or in interpersonal well-being (no
CRF > mild CRF, moderate CRF > severe CRF). There was no differ-
ence between the no and mild CRF subgroups in physical well-being
(no CRF, mild CRF > moderate CRF > severe CRF). Our findings sup-
port the importance of using clinical guidelines to screen, evaluate, and
manage CRF.

J Adv Pract Oncol 2016;7:23-37

ancer-related fatigue
(CRF) was identified in
the 2013 National Oncol-

to manage (LoBiondo-Wood et al.,
2014). The National Comprehensive
Cancer Network (NCCN) conceptu-
ogy Nurse Survey as the ally defines CRF as “a distressing,

symptom that is the most distress- persistent, subjective sense of physi-
ing to patients and the most difficult cal, emotional, and/or cognitive
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tiredness or exhaustion related to cancer or cancer
treatment that is not proportional to recent activ-
ity and interferes with usual functioning.”(Berger
et al., 2010). Based on this definition, the NCCN
developed Clinical Practice Guidelines with an al-
gorithm to manage CRF (Berger et al., 2015). The
first phase in the algorithm is screening for CRF.
The NCCN recommends using a semiquantitative
assessment to screen for and document CRF if it is
present. On a O to 10 numeric rating scale, no CRF
has a score of 0, mild CRF has a score between 1
and 3, moderate CRF has a score between 4 and 6,
and severe CRF has a score between 7 and 10.

FOUR-LEVEL CATEGORIZATION OF CRF

Use of the four-level categorization (no, mild,
moderate, and severe symptom intensity) is clini-
cally relevant. The four-level categorization has
been suggested to (1) inform treatment decisions,
(2) integrate provider-patient discussion on symp-
tom management, and (3) communicate with stake-
holders (lay individuals) in the development of
policy and clinical practice guidelines (Anderson,
2005; Wang et al., 2014). Therefore, understanding
the relationship between the four-level categoriza-
tion of CRF (four-level CRF) and clinically mean-
ingful outcomes is important to clinicians who as-
sess CRF in their practice (Berger et al., 2015; Paul,
Zelman, Smith, & Miaskowski, 2005).

Gaps exist in the literature investigating the ef-
fect of categorized CRF levels on clinical outcomes.
First, studies have failed to compare clinical out-
comes among different level CRF subgroups (i.e., be-
tween-CRF-level differences in clinical outcomes).
A study by Mendoza et al. (1999) showed that pa-
tients who had severe CRF reported markedly in-
creased fatigue interference. However, this study
did not investigate differences in fatigue interfer-
ence between mild and moderate CRF subgroups.
Another study found that cancer patients with mod-
erate/severe CRF were more likely to report poor
Eastern Cooperative Oncology Group performance
status (ECOG > 1; Wang et al., 2014). Therefore, it is
not clear whether moderate and severe CRF were
associated with poor performance status.

Second, some studies investigated CRF lev-
els in clinical outcomes only in breast cancer pa-
tients (Dirksen, Belyea, & Epstein, 2009; Ho, Fong,
& Cheung, 2014; Stover et al., 2013). Third, several

studies were conducted in cancer patients of male/
female gender, various racial backgrounds, a wide
range of ages and years after cancer diagnosis, and
patients with diverse cancer types, but without
proper statistical control (Hwang, Chang, Cogswell,
& Kasimis, 2002; Mendoza et al., 1999; Wang et al.,
2014). Males, nonwhite minorities, and those 55 or
older, with more than 1 year after cancer diagnosis,
or those with lung cancer, reported more severe
CRF than their counterparts (Fisch et al., 2014).

QUALITY OF LIFE

Quality of life (QOL) has been considered an
important clinical outcome for cancer treatment
efficacy, in addition to survival rate (Thong et al.,
2013). The National Cancer Institute (NCI) has
suggested using QOL as an endpoint in clinical
trials (Clauser, Ganz, Lipscomb, & Reeve, 2007;
Lipscomb et al., 2007). Patients with CRF had sig-
nificantly worse QOL in overall health (Alexander,
Minton, Andrews, & Stone, 2009; Murphy, Alexan-
der, & Stone, 2006; Van Belle et al., 2005) and do-
main-specific well-being (Andrykowski, Donovan,
Laronga, & Jacobsen, 2010; Andrykowski, Schmidt,
Salsman, Beacham, & Jacobsen, 2005; Sadler et al.,
2002). According to the Centers for Disease Control
and Prevention, QOL is a multidimensional con-
cept that includes subjective perception of physical
and psychological well-being and their correlates
(CDC, 2011), such as interpersonal well-being (Ed-
mond et al., 2013; Huang & Hsu, 2013; Kwan et al.,
2013), nutrition (Bazzan, Newberg, Cho, & Monti,
2013; Mohammadi, Sulaiman, Koon, Amani, & Hos-
seini, 2013), and symptoms (Denieffe, Cowman, &
Gooney, 2013; Henoch & Lovgren, 2014).

Previous studies describing effects of CRF lev-
els on QOL applied SF-36 (physical and mental
components; Stover et al., 2013) and Functional
Assessment of Cancer Therapy (FACT-G; physical
well-being, functional well-being, emotional well-
being, and social well-being) scales (Dirksen et al.,
2009; Ho et al., 2014; Hwang et al., 2002).

STUDY PURPOSE

The purpose of this study was to use the Multi-
dimensional Quality of Life Scale-Cancer (MQOL-
C) as the dependent variable to understand the
association between the four-level CRF and QOL
while controlling for age, gender, education, marital
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status, racial background, time after diagnosis, and
cancer type among cancer patients. The MQOL-C
contains five dimensions (i.e., domains): physical
well-being, psychological well-being, interpersonal
well-being, nutrition domain, and symptom dis-
tress domain (Padilla, 1992; Padilla & Grant, 1985;
Padilla et al., 1992; Pinar, 2004; Pinar, Salepci, &
Afsar, 2003). The MQOL can be investigated by its
total score and domain subscores.

We anticipated that our study would provide
new information on associations between four-lev-
el CRF and QOL. First, we tested the four-level CRF
as a categorized predictor of QOL, then investigat-
ed the QOL differences among the four CRF level
subgroups. Second, we adjusted for multiple demo-
graphic and clinical factors among diverse cancer
patients across all analyses. Our research questions
were the following: (1) Is there an association of the
four-level CRF with total QOL and QOL domains
after adjusting for age, gender, education, marital
status, racial background, cancer type, and time af-
ter diagnosis? (2) If there is an association, are there
between-CRF-level differences in the total QOL
and QOL domains after adjusting for age, gender,
education, marital status, racial background, cancer
type, and time after diagnosis?

METHODS
Sample

We conducted a secondary data analysis from
a cancer symptom study. The design, instruments,
and participant characteristics have been presented
previously (McMillan, Choe, & Rheingans, 2014).
Briefly, the sample for the study consisted of 234 pa-
tients with a cancer diagnosis who were treated for
cancer or cancer symptoms at a local medical cen-
ter or at an NCI-designated comprehensive cancer
center. Eligible participants were older than 18, able
to read and understand English, alert and oriented,
and able to consent to the study. Patients who were
within 3 weeks following surgery were excluded so
as to avoid temporary postoperative symptoms. For
the purpose of our study, we only included data from
those who had completed both the 0 to 10 fatigue
scale and MQOL-C (n =152; 65% of all subjects).

Instruments
0-10 Fatigue Scale. A single item on the O to
10 numeric rating scale was used to measure CRF

in the study (“0” = no fatigue, “10” = worst fatigue
imaginable). The question asked about fatigue that
participants had experienced in the past week (IMc-
Millan et al., 2014). On a O to 10 scale, they were
asked how severe or intense this symptom was.
Use of a single-item instrument has been suggested
for routine clinical assessment and for identifying
cancer patients who may significantly benefit from
targeted symptom management (Butt et al., 2008).

Multidimensional Quality of Life Scale-Cancer.
The MQOL-C was used to assess QOL (Padilla &
Grant, 1985; Padilla et al., 1992). The MQOL-C has
33 items that measure 5 domains of QOL (Pinar,
2004; Pinar et al.,, 2003). Physical well-being
(7 items) includes questions related to “pres-
ent health status,” “able to do things I like to do,”
“strength,” “tire easily,” “able to sleep,” “able to
work,” and “able to get around as desired.” Psy-
chological well-being (12 items) contains “ad-
justing to disease or treatment,” “enjoying life,”
“worry about financial security,” “feeling use-
ful” “feeling happy,” “satisfying life,” “worry
about disease,” “able to concentrate,” “hav-
ing a good quality of life,” “satisfying appear-
ance,” “worry about unfinished business,” and
“meaningful life” Interpersonal well-being
(5 items) comprises “love from others,” “inter-
ference with relation,” “able to fulfill responsi-
bilities,” “receive emotional support,” and “make
others happy” Nutrition domain (4 items) covers
“appetite,” “able to eat,” “worry about weight,”
and “taste changes.” Symptom distress domain (5
items) has “pain distress,” “pain amount,” “bowel
movements,” “nausea,” and “vomit.”

Responses are scaled from 0 to 10, with mean
scores that ranged from 0 (lowest QOL) to 10
(highest QOL). Its construct validity, concurrent
validity, discriminant validity, and content valid-
ity have been supported (Padilla, 1992). Factor
analysis confirmed the presence of five factors
in the MQOL-C (Pinar, 2004). In our study, the
Cronbach’s alpha was 0.9 for the total QOL, 0.7
for physical well-being, 0.9 for psychological well-
being, 0.7 for interpersonal domain, 0.7 for nutri-
tion domain, and 0.7 for symptom distress domain.
MQOL-C has been applied to differentiate among
mild, moderate, and severe pain intensity sub-
groups in cancer patients (Paul et al., 2005).

Demographic and Clinical Data Form. Demo-
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graphic and clinical variables were collected by
self-report. Items included age, gender, marital
status, education, ethnic background, cancer diag-
nosis, and time after diagnosis.

Procedures

Following approval by the scientific review
committees of the medical center and the cancer
center, the project was then submitted to and re-
ceived approval from the university-based Institu-
tional Review Board. Participants were recruited
from the designated oncology unit and outpatient
clinic at the medical center and from the outpa-
tient clinics at the cancer center. Patients were
often approached in infusion centers in settings
where they were in private bays, seated comfort-
ably, and able to sign the informed consent docu-
ment and respond to the questionnaires while re-
ceiving their treatment. The study was explained,
the consent document was given to the partici-
pants, and the questions were answered. After the
patient signed the consent, a research assistant
administered the study questionnaires.

Data Analyses

To prepare the data analyses, we used the O to
10 fatigue scale scores to classify participants into
four-level CRF subgroups based on NCCN Clini-
cal Practice Guidelines (Berger et al.,, 2015): no
CRF (score of 0), mild CRF (score of 1-3), moder-
ate CRF (score of 4-6), and severe CRF (score of
7-10). The empirical evidence also supported that
the optimal cutoff points were < 3 for mild CRF and
> 7 for severe CRF among patients with and with-
out current cancer treatment (Mendoza et al., 1999;
Stover et al., 2013; Wang et al., 2014). These studies
used a published criterion to identify the optimal
cutoff point pair on the 0 to 10 fatigue scale (Serlin,
Mendoza, Nakamura, Edwards, & Cleeland, 1995).
The criterion required applying multivariate anal-
ysis of variance (MANOVA) to test various cutoff
point pairs between 1 and 10 fatigue scores. The 3/7
cutoff point pair had the greatest combination of F
values (i.e., Wilks lambda test, Pillai’s trace test, and
Hotelling’s trace test) that demonstrated the high-
est discrimination among fatigue levels (Mendoza
et al., 1999; Stover et al., 2013; Wang et al., 2014).

We conducted univariate analyses on demo-
graphic and clinical variables, the four-level CRF,

and MQOL-C (total QOL and individual QOL do-
mains) to generate means, standard deviations,
and percentages. Histograms and cross tabula-
tions were used to check distribution and missing
values. Fifteen out of 33 MQOL-C items contained
either 1 or 2 missing values.

The research questions were answered using
multiple linear regression models with post hoc
analyses while adjusting for age, gender, educa-
tion, marital status, racial background, cancer
type, and time after diagnosis. p < .05 was used
to determine statistical significance. All analyses
were performed using SAS 9.2.

Multiple linear regression analyses were per-
formed to assess the effect of the four-level CRF
(the main predictor variable) on the total QOL
mean score (the dependent variable). For the five
QOL domains (physical well-being, psychologi-
cal well-being, interpersonal well-being, nutrition
domain, and symptom distress domain), we calcu-
lated their mean scores as the dependent variables
for five separate multiple linear regression analy-
ses, with the four-level CRF as the main predictor
variable. Type 3 analysis was performed to obtain
the likelihood ratio test p value for assessing the
effect of four-level CRF as a categorized predictor
variable. R? was also extracted to assess the good-
ness of fit of the model. In the post hoc analyses,
we conducted pairwise comparisons to identify if
any between-CRF-level differences in total QOL
and QOL domains existed (i.e., no vs. mild, no vs.
moderate, no vs. severe, mild vs. moderate, mild
vs. severe, and moderate vs. severe). Least squares
means for four-level CRF subgroups were estimat-
ed and their differences were tested. Least squares
means are more suitable for the unbalanced design
due to missing values while adjusting for other co-
variates (Searle, Speed, & Milliken, 1980).

RESULTS

The study participants reported an average
61.25 (Standard deviation [SD] = 12.47) years of
age and 14.24 (SD = 2.52) years of education (Table
1). Most of the participants were female (57.89%),
currently married (61.18%), and white (82.24%).
The time after diagnosis averaged 45.39% for less
than 1 year, 40.13% for 1 to 5 years, and 14.48% for
more than 5 years. Various types of cancer were
well represented, with percentages from 9.21%
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(lung cancer), 10.53% (genitourinary cancer),
12.50% (breast cancer), 15.13% (other cancers),
21.71% (gastrointestinal cancer), to 30.92% (lym-
phoma and hematologic malignancies combined).
The CRF and QOL scores in the study are
shown in Table 2. In the total group, CRF intensity
had a mean of 4.38 (SD = 3.20). The four-level CRF
showed that the majority suffered either moderate
(30.26%) or severe (30.24%) CRF. The total QOL
score had a mean of 6.79 (SD = 1.35). Among the
QOL domains, the nutrition domain had the lowest
mean score of 6.26 (SD = 2.13), while interpersonal
well-being had the highest mean score of 7.84 (SD =
1.58). In the four-level CRF subgroups, the less se-
vere the CRF level, the greater the QOL score.
Table 3 shows the results from the multiple
linear regression analyses of total QOL and QOL
domains across the four CRF levels after adjusting
for covariates, including age, gender, education,
marital status, racial background, cancer type,
and time after diagnosis. The four-level CRF was
significantly associated with total QOL, physical
well-being, psychological well-being, interper-

o
Table 1. Characteristics of Participants in the
Study (N = 152)
Mean (SD)
Age 61.25 (12.47)
Education (years of school completed) 14.24 (2.52)
n (%)

Gender

Male 64 (42.11)

Female 88 (57.89)
Marital status

Currently married 93 (61.18)

Currently not married 59 (38.82)
Ethnic background

White 125 (82.24)

Non white 27 (17.76)
Time after diagnosis

Less than 1 year 69 (45.39)

1to 5 years 61 (40.13)

More than 5 years 22 (14.48)
Type of cancer

Breast 19 (12.50)

Lung 14 (9.21)

Gastrointestinal 33 (21.71)

Lymphoma/hematologic 47 (30.92)

Genitourinary 16 (10.53)

Other 23 (15.13)
Note. SD = standard deviation.

)

sonal well-being, and nutrition domain, with all
type 3 p values less than .01. Participants in the
less severe CRF subgroup had significantly better
scores on total QOL (R?= 0.29; p < .01), physical
well-being (R?= 0.34; p < .01), psychological well-
being (R?= 0.22; p =.02), interpersonal well-being
(R?=0.22; p=.02), and nutrition domain (R*= 0.26;
p <.01). No covariates were significant in these five
models. On the other hand, the four-level CRF was
not associated with the symptom distress domain,
but older age and more years of education were
significantly associated with the better symptom
distress domain (R?= 0.16; p < .01).

Table 4 shows the least squares means of total
QOL and QOL domains across the four-level CRF
subgroups adjusting for age, gender, education,
marital status, racial background, cancer type,
and time after diagnosis. The least squares means
of total QOL and QOL domains decreased while
the CRF intensity went from no to mild, mild to
moderate, and moderate to severe. The pattern of
the between-CRF-level differences in total QOL
and QOL domains varied. For the total QOL, the
no CRF subgroup was significantly better than the
mild CRF subgroup, and the moderate CRF sub-
group was significantly better than the severe sub-
group. But there was no difference between the
mild and moderate CRF subgroups (total QOL: no
CRF > mild CRF, moderate CRF > severe CRF).

In the QOL domains, interpersonal well-being
had a similar pattern of between-CRF-level dif-
ferences to the total QOL (interpersonal well-be-
ing: no CRF > mild CRF, moderate CRF > severe
CRF). For physical well-being, the mild CRF sub-
group was significantly better than the moderate
CRF subgroup, and the moderate group was sig-
nificantly better than the severe CRF subgroup.
But there was no difference between the no and
the mild CRF subgroups (physical well-being: no
CRF, mild CRF > moderate CRF > severe CRF).
For psychological well-being, the moderate group
was significantly better than the severe CRF sub-
group. But there was no difference between the no
and the mild CRF subgroups or between the mild
and the moderate CRF subgroups (psychological
well-being: no CRF, mild CRF, moderate CRF >
severe CRF). The no CRF subgroup was still sig-
nificantly better than the moderate and the severe
CRF subgroups.
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oY
Table 2. Mean and Standard Deviation of CRF and QOL in the Total Group and Four-Level CRF Subgroups
Four-level CRF subgroups
Total group No CRF Mild CRF Moderate CRF Severe CRF
(N =152 (n = 35, (n=22 (n =46 (n =49
100%) 23.03%) 14.47%) 30.26%) 30.24%)
CRF intensity (1-10) 4.38 £ 3.20 0+0 2.09 £ 0.81 4.96 £ 0.79 8.00 £ 1.10
Total QOL (1-10) 6.79 £ 1.35 7.68 £ 1.10 717 £ 113 6.72 +1.18 6.06 + 1.37
QOL domains (0-10)
Physical well-being 6.58 + 1.35 7.47 £ 116 714 £1.04 6.54 £ 1.08 573 +1.31
Psychological well-being 6.50 £ 1.79 7.50 +1.54 6.88 £ 1.53 6.38 £ 1.56 5.72 £1.92
Interpersonal well-being 7.84 +1.58 8.76 + 1.05 8.09 £ 1.03 7.83 +1.49 7.07 £1.82
Nutrition domain 6.26 + 213 7.36 £ 1.75 6.97 £1.99 590 =212 5.49 £ 2.07
Symptom distress domain 7.20 £1.78 7.56 + 2.22 7.24 £ 1.68 7.28 £ 1.67 6.84 + 1.55
Note. CRF = cancer-related fatigue; QOL = quality of life.

v

For the nutrition domain, there was no dif-
ference between the no and the mild CRF sub-
groups, between the mild and the moderate CRF
subgroups, and between the moderate and the se-
vere CRF subgroups (nutrition domain: no CREF,
mild CRF, moderate CRF, severe CRF). Still, three
comparisons of the nutrition domain showed that
the lower severity CRF subgroup was significantly
better than the higher severity CRF subgroups
(nutrition domain: no CRF > moderate CRF; no
CRF > severe CRF; mild CRF > severe CRF). Fi-
nally, there were no statistical four-level CRF dif-
ferences for the symptom distress domain.

DISCUSSION
Association Between the Four-Level CRF and
Total QOL and QOL Domains

Participants who were in a lower-severity level
CRF subgroup had better QOL in our study. This
finding is consistent with studies among Veterans
Administration Medical Center (VA) cancer pa-
tients (Hwang et al., 2002) and multisite breast can-
cer patients (Stover et al., 2013). We used MQOL-C
as the measure of QOL, while the other two stud-
ies used FACT-G in the VA study and SF-36 in the
breast cancer study. The VA study, similar to ours,
recruited patients with various types of cancer.
The majority of participants in our study were ei-
ther in the moderate CRF or severe CRF subgroups
(30.26% and 30.24%, respectively), while those in
the VA study were in the no CRF (37%) and mod-
erate CRF subgroups (36%), with fewer patients in
the severe CRF subgroup (9%) (Hwanget al., 2002).

Our result most likely occurred because our partici-
pants were recruited from the chemotherapy infu-
sion center, while the majority of patients in the VA
study were from an outpatient clinic and might not
have had chemotherapy-induced fatigue.

Amongthe QOL domains, participants who were
in a lower severity level CRF subgroup had better
physical well-being, psychological well-being, inter-
personal well-being, and nutrition domain. Similar
results were seen in earlier studies when QOL was
measured by FACT-G (Hwang et al., 2002) and SF36
(Stover et al., 2013). Cancer patients in the VA with
lower levels of CRF reported better physical well-be-
ing, functional well-being, and emotional well-being
scores in the FACT-G (Hwang et al., 2002). In breast
cancer patients, a lower level CRF predicted greater
physical component and mental component scores
of SF-36 (Stover et al., 2013). Respectively, about 40%
of the variance in the physical component score and
32% of the variance in the mental component score
were explained by the four-level CRF. In our study,
34% of the variance in the physical well-being and
22% of the variance in the psychological well-being
were explained by the four-level CRF. Compared
with the breast cancer study (Stover et al., 2013),
the lower variance in our study might have resulted
from the fact that we included patients with various
types of cancer and that physical and psychological
well-being were two of five domains in our MQOL-C
rather than only two in SF-36.

Unexpectedly, there was no association be-
tween the four-level CRF and the symptom dis-
tress domain. The items in this domain focused on
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oY
Table 3. Multiple Linear Regression Analyses
Outcome variables
Predictor variables? B SE* Wald test p®* Type 3 p° R? pe
QOL <.01 0.29 <.01
Intercept 4.70 0.89 < .01
No CRF 1.64 0.28 <.01
Mild CRF 1.00 0.32 <.01
Moderate CRF 0.60 0.26 .02
Severe CRF - = -
QOL domains
Physical well-being <.01 0.34 <.01
Intercept 4.83 0.85 <.01
No CRF 173 0.27 <.01
Mild CRF 1.30 0.31 <.01
Moderate CRF 0.60 0.25 .02
Severe CRF - - -
Psychological well-being <.01 0.22 .02
Intercept 4.63 1.22 <.01
No CRF 1.83 0.39 <.01
Mild CRF 1.23 0.44 .01
Moderate CRF 0.82 0.36 .02
Severe CRF - - -
Interpersonal well-being <.01 0.22 .02
Intercept 7.04 1.08 <.01
No CRF 1.72 0.35 <.01
Mild CRF 0.88 0.39 .02
Moderate CRF 0.65 0.32 .04
Severe CRF - - -
Nutrition domain <.01 0.26 <.01
Intercept 3.99 1.40 <.01
No CRF 2.05 0.45 <.01
Mild CRF 1.22 0.51 .02
Moderate CRF 0.38 0.41 .36
Severe CRF = = =
Symptom distress domain 155 0.16 <.01
Intercept 2.40 1.32 .07
No CRF 0.60 0.42 16
Mild CRF 0.07 0.48 .88
Moderate CRF 017 0.39 .66
Severe CRF = = =
Age 0.03 0.02 .02
Education 0.19 0.06 <.01
Note. SE = Standard error; CRF = cancer-related fatigue; QOL = quality of life.
aThe main predictor variable: four-level CRF. Covariates: age, gender, education in years, marital status,
racial background, cancer type, and time after diagnosis.
bo value from the Wald test that compared among levels of the four-level CRF. p value < .05 is in
boldface.
°p value from type 3 test for overall effect of four-level CRF as a categorical predictor variable. p values
<.05 are in boldface.
9o value from the multiple linear regression model. p values < .05 are in boldface.

/)

five physical symptoms: pain, nausea, vomiting,
diarrhea, and constipation (Padilla, 1992; Pinar,
2004). The Memorial Symptom Assessment Scale
Short Form in the VA study also included these
5 symptoms among 12 symptoms on the physical

symptom distress subscale (Hwang et al., 2002).
The VA study found that cancer patients with a
higher severity level of CRF had worse physical
symptom distress. In contrast to our study, the
majority of the items in the symptom distress do-

J Adv Pract Oncol AdvancedPractitioner.com



CANCER-RELATED FATIGUE |CE ORIGINAL RESEARCH

a D
Table 4. Least Squares Means of QOL and QOL Domains With Four-Level CRF as the Main Predictor
Variable Adjusting for Age, Gender, Education in Years, Marital Status, Racial Background,
Cancer Type, and Time After Diagnosis
No CRF Mild CRF Moderate CRF Severe CRF Pairwise
LSMean (SE) LSMean (SE) LSMean (SE) LSMean (SE) LSMeans®
QoL 7.64 (0.25) 7.00 (0.30) 6.60 (0.23) 6.0 (0.21) P, =.04
pnmo <.01
P < -01
pmm =.21
pmis <.01
Pros = -02
QOL domains
Physical well-being 7.70 (0.24) 7.26 (0.29) 6.56 (0.22) 5.96 (0.21) P, =17
pnmo <.01
P < -01
P =-02
pmis <.01
Pros =02
Psychological well-being 7.44 (0.35) 6.83 (0.41) 6.42 (0.31) 5.60 (0.29) p,.. =18
Pomo = 01
P, < -01
P = 36
P <01
Pros = 02
Interpersonal well-being 8.89 (0.31) 8.05 (0.36) 7.82 (0.27) 716 (0.26) P, =04
Pomo < 01
P, <-01
Pom = 56
P, =02
Poos = 04
Nutrition domain 713 (0.40) 6.30 (0.47) 5.45 (0.35) 5.08 (0.34) P, =M
Pomo = <02
P, <-01
Pom = 10
P, =02
Pros = -36
Symptom distress domain 7.21(0.38) 6.68 (0.44) 6.78 (0.34) 6.61(0.32) P = 28
pnmo =.32
pnse = 16
P = -84
pmis = 88
Pos = 66
Note. LSMean = least squares mean; CRF = cancer-related fatigue; QOL = quality of life; SE = standard error.
°The p values for the pairwise LSMeans comparisons across four-level CRF. p = for comparing the no vs. mild CRF
groups; p, = for comparing the no vs. moderate CRF groups; p,, = for comparing the no vs. severe CRF groups;
P, = for comparing the mild vs. moderate CRF groups; p,_. = for comparing the mild vs. severe CRF groups; p, . = for
comparing the moderate vs. severe CRF groups. p values <.05 are in boldface. )

main were related to gastrointestinal symptoms,
and our regression model controlled for multiple
covariates. Among the covariates, we found that
older age and more years of education were asso-
ciated with better symptom distress. That is, older
participants and those with more education might
manage their symptom distress better when com-
pared with their counterparts.

Between-CRF-Level Differences in Total QOL
and QOL Domains

As might be expected, we found that the partici-
pants in our study with a lower CRF severity level
had better QOL. However, significant between-CRF-
level differences (i.e., no vs. mild, mild vs. moderate,
and moderate vs. severe) were only found for some of
the comparisons in the total QOL and QOL domains.
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For total QOL, the no CRF subgroup was bet-
ter than the mild CRF subgroup; the moderate
CRF subgroup was better than the severe CRF
subgroup. The means of total QOL scores be-
tween the mild and moderate CRF subgroups
were close, with the trend in the expected direc-
tion (mild:moderate = 7.17:6.72), so no significant
difference was found. However, the mean dif-
ference of CRF scores between the mild and the
moderate CRF subgroups was almost 3 points
(mild:moderate = 2.09:4.96). Although the mild
CRF subgroup experienced less CRF severity than
the moderate CRF subgroup, their QOL was about
the same. In the QOL domains, interpersonal well-
being had a similar between-CRF-level difference
pattern to the total QOL.

From our data and the NCCN Clinical Practice
Guidelines, we suggest that clinicians still need to
routinely screen for both CRF and QOL in patients
with mild CRF (Berger et al., 2015). Patients with
mild CRF possibly experience similar QOL reduc-
tion to those with moderate CRF. This reduction
may be primarily from the interference of inter-
personal well-being.

For physical well-being, participants with
mild CRF were better than those with moder-
ate CRF; participants with moderate CRF were
also better than those with severe CRF. But par-
ticipants with mild CRF were no different from
those with no CRF. This pattern was similar to
the FACT-G physical well-being scores in the VA
study (Hwang et al., 2002). Significant impacts on
patients’ physical well-being may happen when
CRF is moderate to severe. Our findings support
NCCN Clinical Practice Guidelines, which set
comprehensive evaluation and specific interven-
tions for patients with a fatigue score between 4
and 10 on a 0-10 scale (Berger et al., 2015).

For psychological well-being and nutritional
well-being, patients in the lower severity CRF
subgroups had better scores than those in the
higher-severity CRF subgroups. However, be-
tween-CRF-level differences in the psychologi-
cal well-being and nutrition domain did not show
four distinct levels (i.e., no > mild > moderate >
severe). It is possible that these two domains
were influenced significantly by other factors
that were related to CRF but not investigated in
this study, such as depression (Bower, 2014) and

malnutrition due to cancer or its treatment (Boz-
zetti et al., 2012).

STUDY STRENGTHS AND LIMITATIONS
Our study has multiple strengths. The clear
definition and classification of CRF levels is based
on the NCCN Clinical Guidelines as well as strong
empirical evidence (Berger et al., 2015; Bower et
al., 2014; Mendoza et al., 1999; Stover et al., 2013;
Wang et al., 2014). While our participants had var-
ious cancer types, their demographic and clinical
factors were controlled in the statistical analyses.

But along with these strengths, there are still
several limitations to the study that need to be ad-
dressed. First, we categorized a continuous mea-
sure (a 0-10 scale) into four-CRF-level subgroups.
Categorization of the quantitative measure is usu-
ally not suggested in the methodologic literature
(MacCallum, Zhang, Preacher, & Rucker, 2002;
Royston, Altman, & Sauerbrei, 2006). However,
in clinical research, classification of distinct and
meaningful subgroups based on the severity of fa-
tigue symptoms is clinically relevant (Piper & Cel-
la, 2010). In our study, we used a well-established
criterion to define CRF cutoff points and investi-
gated whether the four-level CRF distinguished
QOL and QOL domains measured by MQOL-C.
The result supported the importance of using
NCCN Clinical Practice Guidelines to screen,
evaluate, and manage CRF.

Second, we used a single-item fatigue scale in
the study. The literature showed that the single-
item fatigue scale is highly correlated to multiple
item instruments, such as the FACT-fatigue sub-
scale (Butt et al., 2008). But the single item still
limits the comparison with studies, including more
detailed CRF assessments (Murphy et al., 2006).
Third, the majority of our participants were female,
currently married, white, and having high school
education. Generalizability of our findings needs to
be carefully weighed. Finally, we conducted regres-
sion analyses from a cross-sectional study, so the
association of the four-level CRF with QOL and its
domains should not be interpreted as causal.

IMPLICATIONS FOR ADVANCED
PRACTITIONERS

Perhaps the most important finding in our
study is that the total QOL scores between the mild
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and the moderate CRF subgroups were not differ-
ent; in contrast, the four-level CRF was negatively
associated with the total QOL. This pattern was
also found in interpersonal well-being. Therefore,
clinicians should not ignore the manifestation of
mild CRF at the time of diagnosis, during treat-
ment, and after treatment (Bower et al., 2014). In
addition to routine screening for patients with
mild CRF, the NCCN Clinical Practice Guidelines
suggest patient/family education and counseling
as well as implementation of general strategies for
CRF management (Berger et al., 2015). Clinicians
can use printable materials from the American
Cancer Society to guide the discussion with pa-
tients and their family members, such as “Fatigue
in People with Cancer” (ACS, 2014). Furthermore,
NCCN suggests general strategies for CRF man-
agement, including self-monitoring of CRF, ener-
gy conservation techniques, use of distraction, and
finding meaning in the current situation (Berger
et al,, 2015; Bower et al., 2014).

Empirical evidence and clinical guidelines
suggest that all patients suffering from CRF should
initiate and maintain physical activity (Barsevick
etal., 2013; Bower et al., 2014). Cancer patients are
encouraged to engage in a moderate level of physi-
cal activity (150 minutes of aerobic activities per
week) along with strength training (2 to 3 sessions
per week). Clinicians need to carefully suggest the
intensity, duration, and frequency of the physical
activity. Patients with mild, moderate, or severe
levels of CRF experienced three distinct levels of
physical well-being in our study. Therefore, the
design of the physical activity prescription for pa-
tients with CRF may include the four-level CRF
as an indicator of tolerance for the personalized
physical activity prescription.

CONCLUSION

We set out to identify the association between
clinically relevant four-level cancer-related fa-
tigue and quality of life. Participants in this sec-
ondary data analysis completed both the 0 to 10 fa-
tigue scale and the MQOL-C. The four-level CRF
included no CRF, mild CRF, moderate CRF, and
severe CRF. Multiple linear regression models and
post-hoc analyses were applied while controlling
for several variables. We found that participants
in the less severe CRF subgroup had significantly

better scores on total QOL and QOL domains, ex-
cept for the symptom distress domain. Significanc-
es between CRF-level differences were only found
in some of the QOL score comparisons. No differ-
ence between mild and moderate CRF subgroups
was found in the total QOL or in interpersonal
well-being. There was no difference between the
no and the mild CRF subgroups in physical well-
being. Our findings support the importance of us-
ing NCCN Clinical Practice Guidelines to screen,
evaluate, and manage CRF. Advanced practitio-
ners should be aware of mild CRF at the time of
diagnosis, during treatment, and after treatment.
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