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Abstract
PURPOSE—Effective management of fatigue in cancer patients requires a clear delineation of
what constitutes nontrivial fatigue. We defined numeric cutpoints for fatigue severity based on
functional interference and described fatigue’s prevalence and characteristics in cancer patients
and survivors.

METHODS—In a multicenter study, outpatients with breast, prostate, colorectal, or lung cancer
rated fatigue severity and symptom interference with functioning on the M. D. Anderson
Symptom Inventory (MDASI) 0–10 scale. MDASI ratings of symptom interference guided
selection of numeric rating cutpoints between mild, moderate, and severe fatigue levels.
Regression analysis identified significant factors related to reporting moderate/severe fatigue.

RESULTS—The statistically optimal cutpoints were ≥4 for moderate fatigue and ≥7 for severe
fatigue. Moderate/severe fatigue was reported by 45% (983/2177) of patients undergoing active
treatment and was more likely to occur in patients taking strong opioids (odds ratio [OR], 3.00),
had poor performance status (OR, 2.00), had >5% weight loss within 6 months (OR, 1.60), were
taking >10 medications (OR, 1.58), had lung cancer (OR, 1.55), or had a history of depression
(OR, 1.42). Among survivors (patients with complete remission or no evidence of disease, and no
current cancer treatment), 29% (150/515) had moderate/severe fatigue that was associated with
poor performance status (OR, 3.48) and a history of depression (OR, 2.21).

CONCLUSION—This study statistically defined fatigue-severity categories related to
significantly increased symptom interference. The high prevalence of moderate/severe fatigue in
both actively treated cancer patients and survivors warrants the promoting of routine assessment
and management of patient-reported fatigue.
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INTRODUCTION
Fatigue is reported by patients more frequently than are other symptoms during the course of
cancer and its treatment, and it is typically the most-severe symptom reported.1–3 Fatigue is
the most-bothersome symptom primarily because of its persistence and interference with
many aspects of daily life,4 even in cancer survivors with no evidence of active disease.5,6

Despite substantially increased clinical and translational research on fatigue, the
precipitating factors and underlying mechanisms remain unclear, and no targeted therapies
have been developed to address it.7 Further, wide variability in the percentage of patients
experiencing “significant fatigue”—from as few as 4% to as many as 99%—has been
reported, depending on the sample and assessment method.8–10 This variation appears even
with comparable patient cohorts and similar assessment scales.

A foundational challenge for those who study or treat fatigue is the lack of an empirically
derived definition of nontrivial fatigue. Because fatigue is such a universal phenomenon,
even in the general population (where it is a common complaint for about 10% of the
populace and increases with age or comorbidities11), it is important to characterize
nontrivial fatigue and its interference with daily life. These 2 dimensions have been
recognized as critical for defining fatigue.

Fatigue is a subjective symptom; thus, patient-reported outcome measures are the standard
approach for assessing its severity and interference with daily activities.12 Patient report
informs several widely used fatigue-management guidelines, including those produced by
the US National Comprehensive Cancer Network (NCCN)13 and the Canadian Association
of Psychosocial Oncology (CAPO).14 Such guidelines recommend that fatigue be rated on a
well-constructed scale that includes reportable scores with established cutpoints for
moderate and severe levels, that fatigue management be initiated when patients rate fatigue
as moderate or severe, and that a single screening question may be sufficient for assessing
fatigue quickly in the clinic, as is commonly done for pain. Although ratings on a single
item may not capture the complexity of the fatigue construct,15 grouping patient ratings into
3 intensity categories (mild, moderate, severe) can be useful for informing treatment
decisions, interpreting study outcomes, and aiding policy or clinical-practice guideline
development.16 However, despite broad adoption, the cutpoints set forth in the NCCN and
CAPO fatigue-management guidelines were generally based on suggestions from expert
panels rather than on empirical data.17

In 1995, Serlin and colleagues18 used a quantitative technique to establish cutpoints for
mild, moderate, and severe cancer pain on a 0–10 scale by correlating pain intensity and
functional interference. This method has been used for more than a decade to categorize
cancer pain; consequently, symptom change can be better monitored in clinical practice, and
epidemiological and clinical trial data has become comparable across studies.

The goals of the current study were to statistically establish fatigue-severity cutpoints along
the 0–10 scale by applying Serlin’s method for deriving pain cutpoints, to generate
epidemiological fatigue profiles for both cancer patients and survivors for 4 common
cancers, and to promote clinical consensus on a definition for nontrivial fatigue. Data were
derived from the Symptom Outcomes and Practice Patterns (SOAPP) study of the Eastern
Cooperative Oncology Group (ECOG). Patient-reported fatigue severity and interference
with functioning were reported on the M. D. Anderson Symptom Inventory (MDASI), a
well-validated multisymptom assessment tool that uses a 0–10 numeric rating scale.19
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METHODS
Study Sample

Patients participated in the ECOG E2Z02 SOAPP study, a multicenter study designed to
describe the prevalence and severity of cancer-related symptoms and their interference with
daily living. Between 2006 and 2008, 3123 patients with breast, colorectal, prostate, or lung
cancer were accrued through 38 institutions (including 6 academic and 32 community
institutions). Patients were either in treatment or were being followed in outpatient clinical
settings. E2Z02 was approved by the institutional review boards at each registering
institution. All patients provided written informed consent.

Symptom Measurement and Clinical Data
Upon enrollment, patients used the MDASI to rate “fatigue (tiredness) at its worst” and
other symptom items, along with 6 items measuring symptom interference with aspects of
daily living (general activity, mood, work, walking, relations with others, and enjoyment of
life). Symptoms were rated at their worst in the previous 24 hours on a 0–10 numeric scale,
with 0 representing “not present/did not interfere” and 10 representing “as bad as you can
imagine/interfered completely.” On a separate, single-item questionnaire, patients rated
overall quality of life as excellent, good, fair, poor, or very poor.

From the patient’s medical record, research staff collected demographic information, ECOG
performance status (PS), cancer type and disease status, previous and current cancer
treatments, current medications, and change in weight in the past 6 months. Patients also
reported any history of depression.

Statistical Analysis
For the cutpoint analyses, fatigue severity was categorized as mild (from 1 to the lower
cutpoint), moderate (from the lower cutpoint +1 to the upper cutpoint), or severe (from the
upper cutpoint +1 to 10). Patients who reported no fatigue (rated 0) were excluded from the
cutpoint analyses. Serlin’s criteria,18 in which the optimal cutpoints are based on the largest
F ratio from multivariate analysis of variance (MANOVA), were used to determine optimal
boundaries for categorizing fatigue severity. The 6 interference variables were used as
dependent (continuous) variables and the potential cutpoints for moderate or severe fatigue
as independent (categorical) variables.

We performed MANOVAs and compared results from Hotelling’s trace, Wilks lambda, and
Pillai’s trace tests to determine if the derived cutpoints were consistent regardless of test
criteria. The largest ratio represented the optimal cutpoints. Further, to maximally
discriminate among cutpoints for fatigue severity but minimally discriminate among disease
sites, ratios of F (fatigue severity) to F (fatigue by disease site) were computed for the
cutpoints of the 3 largest ratios from the mixed sample. To ensure that the derived cutpoints
based on interference would be relevant to other clinical outcomes, we used the Fisher exact
test to compare the identified optimal cutpoints with patient-reported quality of life,
clinician-rated ECOG PS, and disease status.

On the basis of the derived cutpoints, the proportion of patients with moderate-to-severe
fatigue was calculated by cancer type and patient group (undergoing treatment vs survivors).
We defined “survivors” with strict criteria: receiving no cancer treatment at time of study
and having either no evidence of disease or tumor response documented as complete
remission. The significance of the difference in fatigue prevalence between patient
categories was evaluated with the Fisher exact test.
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Logistic regression models were fitted to identify potential risk factors for moderate-to-
severe fatigue in patients undergoing active therapy and in survivors. Robust standard errors
(ie, cluster sandwich estimators) were used in all regression models to account for the
clustering effect of institutions (ie, patients enrolled in the same institution might not be
independent). A separate category for missing data was generated for categorical covariates
if the proportion of missingness was ≥5%. For categorical covariates with <5% missing data
and for continuous covariates, patients with missing data were excluded from the logistic
regression models. STATA 11.020 was used for all data analysis. All P values were 2-sided,
with P < .05 considered statistically significant.

RESULTS
Table 1 shows patient and disease characteristics for the sample. Of 3123 patients accrued to
the E2Z02 study, 3032 responded to the MDASI fatigue (tiredness) item and were included
in our analyses. The median time from initial disease diagnosis to study registration was 13
months (range, 0–627 months) for actively treated patients and 27 months (range 0–454
months) for survivors.

Optimal Cutpoints for Fatigue Severity
Fatigue was reported (based on a score of 1–10) by 2341 patients. MANOVA results for
these patients indicated that, among 16 combinations of lower and upper cutpoints, cutpoints
3 and 6 had the largest F statistics (Wilks lambda = 99.3, Pillai’s trace = 87.1, Hotelling’s
trace = 111.9), indicating optimal cutpoints at 3 distinct levels of fatigue severity: ratings of
1–3 as mild, 4–6 as moderate, and 7–10 as severe (Table 2). Table 3 presents the fatigue
over fatigue-disease site interactions for the 3 cutpoint combinations with the largest F ratios
(3/6, 3/7, 4/7). The 3/6 cutpoint combination remained the optimal option. Fisher exact test
analysis found significant differences in patient-reported quality of life (P < .001), ECOG
PS (P < .001), and disease status (P < .001) among mild (1–3), moderate (4–6), and severe
(7–10) fatigue categories.

When fatigue was rated as none, mild, moderate, or severe with the identified optimal
cutpoints (0, 1–3, 4–6, 7–10), interference levels were well differentiated (Figure 1).

Moderate-to-Severe Fatigue by Patient or Survivor Group
Using the identified optimal cutpoints in the entire sample, we found that 23% (691/3032) of
both cancer patients and survivors reported no fatigue (rated 0), 35% (1049/3032) had mild
fatigue (1–3), 25% (765/3032) had moderate fatigue (4–6), and 17% (527/3032) had severe
fatigue (7–10).

Figure 2 presents the prevalence of fatigue in the 4 severity categories (none, mild,
moderate, and severe) by specific cancer type for patients undergoing treatment at
enrollment (n = 2177; 72/2249 who started therapy after enrolling on study were excluded)
and for survivors within (n = 373) and beyond (n = 136) 5 years. Among patients
undergoing active treatment, 55% (1194/2177) reported no or mild fatigue and 45%
(983/2177) reported moderate-to-severe fatigue (breast 40%, colorectal 46%, prostate 49%,
lung 59%). Significantly more patients with lung cancer had moderate-to-severe fatigue (P
< .05 for all pairwise comparisons).

Of 783 patients not receiving treatment, 515 met our criteria defining a survivor. Of these,
71% (365/515) reported no or mild fatigue and 29% (150/515) reported moderate-to-severe
fatigue (breast 31%, colorectal 27%, prostate 22%, lung 33%). The prevalence of moderate-
to-severe fatigue was similar for patients with breast or prostate cancer who had survived
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longer than five years (both 18%). In breast cancer patients, the proportion of moderate-to-
severe fatigue was lower in patients who had survived ≥5 years compared with those who
had survived <5 years (18% vs 38%, P = .001). Moderate-to-severe fatigue was more
prevalent in patients receiving treatment than in survivors (P < .01 for all 4 disease groups).

Multiple factors were significantly related to moderate-to-severe fatigue in the multivariable
regression analyses (Table 4). For patients receiving treatment (n = 2045 contributing
sufficient covariate data), the 5 most-important contributors ordered by strength of odds
ratios [OR] were opioid use, poor ECOG PS (≥1), more than 5% weight loss in the previous
6 months, currently taking 10 or more medications, and a diagnosis of lung cancer. For
survivors (n = 489 contributing sufficient covariate data), poor ECOG PS (≥1) and a history
of depression were associated with moderate-to-severe fatigue. Sex was not a significant
factor for moderate-to-severe fatigue in the colorectal or lung cancer patients (the breast and
prostate groups were single-gender).

DISCUSSION
This large, nationwide study of cancer patients and survivors provides evidence that the best
model fit for categorizing fatigue severity on the MDASI’s 0–10 scale is mild (1–3),
moderate (4–6), and severe (7–10). According to these cutpoints, moderate-to-severe
(nontrivial) CRF (rated ≥4 on a 0–10 scale) was experienced by 45% of patients undergoing
treatment and 29% of survivors. Moderate-to-severe fatigue was significantly more
prevalent in patients undergoing treatment than in survivors.

The presence of nontrivial fatigue in 45% of patients undergoing treatment indicates that
nearly half will require fatigue management or else pay a high price for their cure. One
reason for this is the well-recognized lack of gold-standard, mechanism-driven prevention or
intervention strategies for nontrivial fatigue during acute therapy,21 which suggests that
assessment of fatigue severity is not typically confounded by effective fatigue reduction.

We observed that, overall, impaired performance status and a history of depression were
related to moderate-to-severe fatigue in the entire sample. Given the age of our sample,
these factors could have been driven by other clinical conditions, with or without an impact
from cancer or its treatments. More significant contributors to nontrivial fatigue were found
for patients receiving anticancer treatment than for survivors. During treatment, taking
strong opioids was the strongest factor associated with moderate-to-severe fatigue (OR,
3.00), followed by taking weak opioids, weight loss ≥5% within the past 6 months, taking
more than 10 medications, and a lung cancer diagnosis.

Although many studies have shown fatigue in breast cancer survivors,22 the current study
demonstrates that fatigue is also prevalent in survivors of lung, colorectal, or prostate
cancer. In a side-by-side comparison of moderate-to-severe fatigue in survivors, we found
no impact on fatigue categories from breast cancer compared with the other cancer types
(Table 4). We observed a comparable prevalence of moderate-to-severe fatigue in short-term
(<5 years) breast cancer survivors (38%) and lung cancer survivors (35%) (compared with
23% in colorectal cancer survivors and 24% in prostate cancer survivors), and a similar
prevalence in breast and prostate long-term (≥5 years) survivors (both 18%, compared with
43% for colorectal survivors and 0% for lung cancer survivors) (Figure 2B).

Our findings demonstrate an increase in MDASI symptom interference when fatigue was
moderate to severe, consistent with pain-research findings demonstrating increased
symptom interference as pain worsened18 and with the NCCN definition of fatigue as “a
persistent subjective sense of tiredness related to cancer or cancer treatment that interferes
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with usual functioning.”13 The validity of this categorization of fatigue severity is further
demonstrated by significant differences seen in clinical outcomes, quality of life,
performance status, and disease status by fatigue category.

The statistically derived cutpoints in this study support the cutpoints (≥4 for moderate and
≥7 for severe fatigue) used in various fatigue-management guidelines and are consistent
with the Brief Fatigue Inventory validation study4 cutpoint results based on the “fatigue
worst” item and fatigue interference. We found that the second-best cutpoint pair was 4/8
(Table 2), suggesting that the optimal clinical cutpoint for the severe category might vary.
Further, our results were not consistent with the 2/5 MDASI cutpoint pair reported by Given
et al.23 Trials with a single clinical condition or conducted in a single institution may have
inherent limitations in finding optimal boundaries; in contrast, this study, with its larger,
more-diverse patient sample, robustly addresses the fatigue-severity cutpoint question.

As an outcome measure, fatigue can be an important component of drug trials. A reduction
in patient-reported fatigue could represent reduced treatment toxicity, improved palliation
for advanced disease, increased quality assurance and patient satisfaction with medical care,
or improved functional and health status for cancer survivors. However, clinicians are likely
to rate a patient’s fatigue as being less severe and less frequent than the patient would
report.24 Thus, adequate assessment by patient report and accurate interpretation of patient-
reported fatigue data using valid cutpoints are essential to good fatigue management in the
clinic. The manner in which nontrivial fatigue is defined in a given study or in practice could
be a clinically meaningful indicator of whether fatigue intervention is needed and whether
such an intervention is effective. For example, studies of long-acting methylphenidate and
modafinil suggest that such interventions are effective in the subset of patients for whom
fatigue is most severe, even when the cutpoints delineating moderate to severe fatigue were
not consistent.25,26

This study had limitations. (1) Our approach used statistical criteria to optimize selection of
cutpoints based on the relationship of patient-reported fatigue to patient report of the
functional interference caused by that fatigue. It is important to confirm these cutpoints
against those derived directly from expert clinical classification or from patients themselves,
and it would be interesting to know how nontrivial fatigue on the 0–10 scale would
correspond with other scales and with toxicity grading. (2) Our sample represented only 4
primary cancer sites. (3) Hemoglobin levels, psychotherapy received, objective sleep-quality
metrics, and comorbidities, which could have furthered our understanding of treatable
causes, were not collected. (4) The population in this study was 86% white, higher than the
76% reported in national census data.27 However, this proportion is consistent with the
population of white patients who are being seen for cancer care at ECOG-affiliated
institutions. (5) We utilized a method from pain research with a consideration of nonlinear
correspondence between severity and interference; other methods in other patient cohorts
might produce different “optimal” cutpoints for fatigue.28 Variability in optimal cutpoints is
to be expected,29 and even the use of the categories “mild,” moderate,” and “severe,”
although familiar, is arbitrary.

In summary, our study confirmed statistical categories for mild, moderate, and severe
fatigue on a 0–10 scale that have been clinically accepted in NCCN and other practice
guidelines. Our results also demonstrate high prevalence of moderate-to-severe fatigue
among 4 major types of cancer, not only in cancer patients undergoing active treatment, but
in survivors as well.
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Figure 1.
Interaction of Symptom Interference and Fatigue Severity Using the Identified Optimal
Cutpoints. MDASI indicates M. D. Anderson Symptom Inventory.
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Figure 2.
Prevalence of fatigue by cancer type (M. D. Anderson Symptom Inventory ratings)
A: Patients Undergoing Treatment vs Survivors
Significant differences were found between patients undergoing treatment and survivors in
terms of the percentages reporting moderate-to-severe fatigue: P = .005 for breast cancer
(40% of treated patients vs 31% of survivors), P < .001 for colorectal cancer (46% vs 27%),
P = .001 for prostate cancer (49% vs 22%), and P < .001 for lung cancer (59% vs 33%),
using the Fisher exact test.
In patients undergoing treatment, significant differences were found in the percentages of
those reporting moderate-to-severe fatigue in pairwise comparisons between lung cancer and
other cancer types: P < .001 for breast cancer (59% lung vs 40% breast), P < .001 for
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colorectal cancer (59% vs 46%), and P = .018 for prostate cancer (59% vs 49%), using the
Chi square test.
Fisher exact test results were not significant for pairwise comparisons of moderate-to-severe
fatigue between lung cancer and other cancer types in survivors (P > .05 for all
comparisons).
B: Short-Term Survivors vs Long-Term Survivors
For comparisons between the percentages of short-term survivors and long-term survivors
reporting moderate-to-severe fatigue, P = .001 for breast cancer (38% short-term vs 18%
long-term), P = .067 for colorectal cancer (23% vs 43%), no significance for prostate cancer
(23% vs 18%), and for lung cancer (35% vs 0%), using the Fisher exact test.
Six patients had a missing value for time since cancer diagnosis and were not included in
this analysis.

Wang et al. Page 11

Cancer. Author manuscript; available in PMC 2015 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Wang et al. Page 12

TABLE 1

Patient Characteristics (N = 3032)

Characteristic Value n %

Age Mean (SD) 3032 61.1 (12.4)

Median (range) 61 (18–93)

Sex Women 2126 70.1

Men 906 29.9

Race (n = 37 missing data) White 2579 86.1

Black 359 12.0

Others 57 1.9

Primary cancer site Breast 1509 49.8

Colorectal 700 23.1

Prostate 307 10.1

Lung 516 17.0

Current disease status (n = 17 missing data) Complete response 1135 37.7

Partial response 141 4.7

Stable disease 1307 43.4

Progressive disease 432 14.3

Current stage of disease (n = 10 missing data) Nonadvanced 1877 62.1

 No evidence of disease 1306 43.2

 Local/regional 571 18.9

Advanced 1145 37.9

 Metastatic 937 31.0

 Local/regional + metastatic 208 6.9

Duration of cancer (years) (n = 47 missing data) Mean (SD) 2985 2.9 (4.2)

Median (range) 1.2 (0–52)

Prior chemo/immuno/hormonal therapy (n = 1 missing data) Yes 1871 61.7

Prior radiotherapy (n = 26 missing data) Yes 1269 41.8

Current chemo/immuno/hormonal therapy Yes 2249 74.2

Current radiation therapy (n = 32 missing data) Yes 180 6.0

History of depression Yes 881 29.1

Currently using antidepressants Yes 586 19.3

Currently using analgesics None 1472 48.6

Nonopioids 683 22.5

Weak opioids 429 14.2

Strong opioids 399 13.2

Number of medications currently taking 0–4 882 32.3

5–9 1180 43.2

≥10 668 24.5

ECOG PS (n = 14 missing data) 0 1718 56.9
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Characteristic Value n %

1 1077 35.7

2–4 223 7.4

Overall quality of life (n = 9 missing data) Excellent 631 20.9

Good 1495 49.5

Fair 724 24.0

Poor 152 5.0

Very poor 21 0.7

Weight loss in the previous 6 months (n = 34 missing data) <5% 2571 85.8

5–10% 270 9.0

10–20% 132 4.4

≥20% 25 0.8

Abbreviations: SD, standard deviation; ECOG PS, Eastern Cooperative Oncology Group performance status.
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TABLE 2

Optimal Cutpoint Analysis using 3 Criteria (N = 2341 Rating Fatigue Severity as 1–10)

Cutpoint Pairsa Wilks lambda Pillai’s trace Hotelling’s trace

2/4 80.8 72.7 89.0

3/4 79.4 71.8 87.2

3/5 94.5 83.3 105.9

3/6b 99.3 87.1 111.9

3/7b 98.7 86.7 111.0

3/8 89.0 79.4 98.8

4/5 88.6 78.7 98.7

4/6 94.8 83.6 106.2

4/7b 96.5 85.1 108.2

4/8 90.9 80.9 101.1

5/6 80.3 72.3 88.5

5/7 84.2 75.5 93.1

5/8 83.9 75.3 92.6

6/7 72.2 65.7 78.8

6/8 73.9 67.2 80.7

7/8 59.5 55.2 63.7

a
The analyses categorize fatigue into 3 groups: mild (from 1 to lower cutpoint), moderate (from lower cutpoint +1 to upper cutpoint) and severe

fatigue (from upper cutpoint +1 to 10).

b
Best model fit.
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TABLE 3

Ratio of F (Fatigue Level) over F (Interaction) for 3 Separate MANOVAs using 3 Different Criteria (N = 2341
Rating Fatigue Severity as 1–10)

Criterion

Cutpoint Pair Wilks Lambda Pillai’s Trace Hotelling’s Trace

3/6 F (Fatigue level) 72.7 66.1 79.5

F (Fatigue by disease site) 1.3 1.3 1.3

Ratio 57.7 52.5 63.1

3/7 F (Fatigue level) 73.4 66.7 80.2

F (Fatigue by disease site) 1.4 1.4 1.4

Ratio 51.7 47.3 56.4

4/7 F (Fatigue level) 72.7 66.2 79.3

F (Fatigue by disease site) 1.5 1.5 1.5

Ratio 47.5 43.6 52.5
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