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Abstract
Purpose: Fatigue is one of the most frequently reported and
adverse effects of cancer chemotherapy. The present study
tested the hypothesis that women’s levels of emotional distress
at the time of their initial outpatient chemotherapy treatment
would predict the severity of their postinfusion fatigue.

Methods: Sixty stage I (32.6%) and II (67.4%) patients with
breast cancer (mean age, 44.5 years) who were receiving stan-
dard outpatient chemotherapy participated. The independent
variable, emotional distress, was assessed for “last night,” “this
morning,” and “right now” with a visual analog scale (0 to 100).
The dependent variable, post-treatment fatigue (PTF), was as-
sessed (0 to 100) over each of the subsequent 6 days using
end-of-day diaries, which also included assessments of distress
and nausea (0 to 100). For the statistical analyses, post-treat-

ment fatigue was divided into three phases with means calcu-
lated for days 1 through 2 (phase 1), 3 to 4 (phase 2), and 5 to 6
(phase 3).

Results: Consistent with the study hypothesis, patients’ pre-
treatment distress level in the clinic was a significant (P � .001)
predictor of PTF. There was also a significant (P � .025) interac-
tion with phase, with distress becoming a predictor of PTF after
phase 1. Multivariate analysis indicated that prior levels of dis-
tress were not independent predictors of PTF.

Conclusions: This study is the first to demonstrate time-spe-
cific effects of pretreatment distress on PTF. Possible mecha-
nisms of these effects now warrant investigation, as do possible
benefits of brief interventions to reduce patient distress immedi-
ately before treatment.

Introduction
Fatigue is one of the most frequently reported and adverse ef-
fects of cancer and its treatment.1,2 Patients’ descriptions of
cancer-related fatigue (CRF) include a feeling of debilitating
tiredness, weakness, lethargy, and malaise3 where the exhaus-
tion felt is disproportionate to the level of physical exertion and
not relieved by sleep.4,5 CRF has a substantial negative impact
on quality of life.2

CRF is particularly high during and after chemotherapy treat-
ment.6-8 High levels of CRF following chemotherapy infusions
have been confirmed with daily assessment methods.9,10 Fa-
tigue typically reaches its maximum over the first few days fol-
lowing treatment infusions and then declines.9,10

One potential contributor to post-treatment fatigue (PTF) that
has received little attention is emotional distress, which is par-
ticularly high among patients before chemotherapy.11,12 This
possibility receives support from the surgery literature, which
has documented effects of preoperative distress on postopera-
tive adverse effects including fatigue,11 as well as studies docu-
menting effects of distress before chemotherapy on other
adverse effects (eg, nausea) of treatment.13,14

The purpose of the present study was to examine the relation-
ship between emotional distress before chemotherapy and PTF.
It was hypothesized that patients with breast cancer with higher
levels of distress in the clinic before their first infusion of che-
motherapy will have higher levels of fatigue throughout the
days following this treatment.

Materials and Methods

Participants
Sixty chemotherapy-naive patients with stage I (32.6%) or II
(67.4%) breast cancer who were scheduled to receive standard
outpatient chemotherapy (with complete outcome data) were
included in this study. As part of a longitudinal study, consec-
utive patients were referred by their oncologist to a research
assistant who confirmed eligibility and obtained informed con-
sent following an institutionally approved protocol. Patients’
ages ranged from 29 to 76 years (mean, 44.5 years; standard
deviation, 9.0) and they were predominately white (84%) and
married or living with their partners (68%).

Patients had either stage I or II breast cancer, were postradical,
modified radical, or segmental mastectomy; were at least 18
years of age; and were scheduled to receive their first outpatient
adjuvant chemotherapy (IV) treatment. Standard therapy in-
cluded combinations of cyclophosphamide (C), methotrexate
(M), fluorouracil (F), adriamycin (A) and paclitaxel (T), as well
as standard antiemetic treatment (eg, 5HT3 agonists). Women
who were pregnant or had a serious comorbid condition or
tumor were excluded. The preponderance of the sample re-
ceived a CMF regimen (61.1%); the rest received ACMF
(11.1%) or ATC (27.8%) regimens.

Procedure and Measures
In the clinic before their first chemotherapy treatment, patients
completed self-report measures of study variables. Medical vari-
ables were confirmed by chart review. Emotional distress (“right
now”) was assessed with a 10-cm visual analog scale (VAS) on

Original Research

MARCH 2008 • jop.ascopubs.org 59Copyright © 2008 by American Society of Clinical Oncology



which severity was indicated by placing a mark across a line that
was anchored by “not at all emotionally upset” and “as emo-
tionally upset as I could be.” Patients were instructed to mark to
the left of the line if they were absolutely not upset at all (coded
as zeros). Otherwise, the distance in millimeters from the left
end of the line provided the distress score (range, 0 to 100).
Pretreatment fatigue was similarly assessed with a VAS for
“right now” using the well validated single item measure of
overall fatigue from the fatigue severity scale.15,16 Visual analog
scales are a validated, efficient and widely used way to assess
both distress and self-reported symptoms with minimal burden
in clinical settings.17,18 To allow an exploratory evaluation of
the temporal specificity of the relationship between pretreat-
ment distress and PTF, patients also completed VAS measures
of emotional distress for “last night at home” and “this morning
at home.”

Patients were provided with end-of-day “diaries” to assess fa-
tigue severity for 6 days following treatment. Diary instructions
were provided and participants were asked to return the diaries
at their second infusion. Women were asked to rate their fatigue
for the day on a numeric rating scale from 0 (“not at all fa-
tigued”) to 100 (“as fatigued as I could be”) and provide a daily
0 to 100 rating of their distress and nausea to allow analysis
of possible relationships to PTF. Such self-reported ratings
provide a well validated means of assessment, comparable to
VAS approaches, which are both convenient to complete and
space saving.19-21

Statistical Analysis
All statistical analyses were conducted with SAS (version 9.1,
SAS Institute, Cary, NC) using longitudinal data analysis (gen-
eralized linear models). Study variables that could potentially
confound the relationship between pretreatment distress and
PTF (eg, demographic, medical, and behavioral factors) were
evaluated in preliminary analyses. Descriptive statistics are pre-
sented in Table 1. Patients’ fatigue levels in the clinic before
chemotherapy were significantly related to PTF (F1,58 � 17.28,
P � .0001) in bivariate analysis and were therefore included as
a covariate in subsequent analyses, as appropriate. No signifi-
cant bivariate relationships (P � .10) were found between PTF
and any of the other potential covariates: age, age group (� 49
v � 50), ethnicity, chemotherapy regimen, stage, or sleep du-
ration the night before chemotherapy.

Results
The women’s mean levels of distress “right now” in the clinic
before their first treatment infusion was 26.85 (SD � 3.71),
which did not significantly differ (P � .10) from their retro-
spectively reported distress levels (� SD) for “this morning”
(26.85 � 3.71), or “last night” (24.50 � 3.45).

Patients’ PTF levels reached a maximum on day 2 and subse-
quently showed substantial recovery (Fig 1). For statistical pur-
poses (reducing type 1 error) PTF was divided into three phases

with means calculated for days 1 to 2 (phase 1), 3 to 4 (phase 2),
and 5 to 6 (phase 3) used in all analyses. Repeated measures
analyses revealed a significant effect of phase (F2,118 � 22.23,
P � .0001) on PTF. Contrasts indicated that phase 2 was
significantly lower than phase 1 (F1,59 � 4.13, P � .047), and

Table 1. Background Variables

Patient Characteristics % of Patients

Pretreatment fatigue score

Mean 19.2

SD 3.3

Range 18-64

Pretreatment distress score

Mean 26.9

SD 3.7

Range 0.100

Age, years

Mean 44.5

SD 1.2

Range 29-76

Age group, years

� 50 28.6

� 50 71.4

Ethnicity

White 83.9

Nonwhite 16.1

Marital status, % of patients

Not married 32.1

Married/living with partner 67.9

Hours of sleep last night

Mean 6.1

SD 0.2

Range 3-10

Chemotherapy regimen, %

CMF 61.1

ACMF 11.1

ATC 27.8

Stage

I 32.6

II 67.4

NOTE. N varies due to missing data. For reference, a recently
published study22 found that healthy adults whose levels of current
fatigue were assessed using a VAS had a mean fatigue score of 19.7
(of a possible 100). In addition, using an identical VAS measure we
have recently found mean distress levels of 38.2 in patients assessed
in the clinic prior to breast surgery.23

Abbreviations: CMF, cyclophosphamide-methotrexate-fluorouracil;
ACMF, adriamycin-cyclophosphamide-methotrexate-fluorouracil;
ATC, adriamycin-paclitaxel-cyclophosphamide; SD, standard
deviation.
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phase 3 was significantly lower than phase 2 (F1,59 � 33.72,
P � .001).

To test the primary study hypothesis, patients’ pretreatment
distress in the clinic (predictor variable) was entered into a
repeated measures analysis with PTF as the dependent variable,
and fatigue in the clinic as a covariate. As presented in Table 2,
there was a significant main effect of patients’ levels of pretreat-
ment distress on their levels of PTF. There was also a significant
main effect of phase and an interaction between pretreatment
distress and phase. Post hoc regression analyses indicated that
pretreatment distress was not a significant predictor of phase 1
PTF levels (P � .39), but was a significant predictor of phases 2
(P � .002) and 3 (P � .0003) fatigue levels. To explore the
temporal specificity of pretreatment distress relative to the in-
fusion, distress levels “last night” and “this morning” were
added to the regression model. Distress in the clinic remained a
significant predictor, while earlier distress levels did not in the
multivariate model (Table 3).

To explore the possible contribution of patients’ levels of post-
treatment distress and nausea to the models in which pretreat-
ment distress predicted PTF (ie, phases 2 and 3), separate
regression analyses were conducted. For these analyses the daily
post-treatment emotional distress and nausea scores on days 3

through 4 and 5 to 6 were averaged to reflect post-treatment
phases 2 and 3, as for fatigue. Pretreatment distress remained a
significant predictor (P � .005) of fatigue during the third
phase of PTF when controlling for pretreatment fatigue, post-
treatment phase 3 nausea, and emotional distress. Phase 3 dis-
tress was a significant independent predictor of PTF (P �
.002), but nausea was not (P � .142).

Discussion
The results of the present study were consistent with the hy-
pothesis. Patients’ pretreatment distress levels assessed in the
clinic before their first chemotherapy infusion were related to
their levels of PTF, assessed daily for 6 days following treat-
ment, controlling for pretreatment fatigue levels. The relation-
ship appeared to be temporally selective, with patients’ levels of
distress in the clinic environment more predictive than distress
that morning or the prior night. The relationship between pre-
treatment distress in the clinic and PTF also appeared to show
temporal selectivity, as a significant relationship was not seen
until after the first 2 post-treatment days.

The pattern of daily fatigue levels in the present study was
consistent with previous reports indicating that fatigue is high-
est during the first few days following chemotherapy.9,10 An
association between distress and PTF is consistent with previ-
ous reports in the literature,22,23 but those studies reported re-
lationships between fatigue and distress measured concurrently
following treatment infusions. With such associations, also
found in the present study, causality cannot be determined.
Distress may cause fatigue, or alternatively, patients’ experi-
ences of fatigue may cause distress.2 To our knowledge, the
present study is the first to demonstrate that patients’ levels of
pretreatment distress are predictive of their subsequent levels of
PTF, independent of concurrent distress.

To our knowledge, the results of the present study are also the
first to suggest that the effects of pretreatment distress on PTF
may not be evident over the initial phase of the PTF, but rather
come into play over subsequent days. It will be important for
future studies to confirm these findings, as such temporally
selective relationships would suggest that pretreatment distress
may not affect the initial onset and severity of PTF, but rather
how well a patient recovers (ie, at what level patients’ fatigue
will stabilize). It is tempting to speculate that this could reflect
a greater variability during the “leveling off” phase of the fatigue
response to chemotherapy. Indirect support for such tempo-
rally selective effects comes from recent studies documenting
effects of patients’ levels of distress before chemotherapy infu-
sions on delayed, but not acute, post-treatment nausea.13,14

However, it should be noted that the lack of a relationship
between pretreatment distress and the early days of post-treat-
ment fatigue must be interpreted with caution, as the modest
sample size limits the power of the study. It is important to note
that the relationship between pretreatment distress and pa-
tients’ PTF across days 5 through 6 remained significant after
controlling for concurrent nausea and emotional distress. These

Table 2. NOTE. Pretreatment Distress Is a Significant
Independent Predictor of Post-Treatment Daily Fatigue
in a Multivariate Analysis

F P

Pretreatment fatigue F1,57 � 28.06 .001

Pretreatment distress F1,57 � 11.81 .001

Phase F2,114 � 13.43 .001

Pretreatment distress X phase F2,114 � 3.29 .040

Dependent variable � post-treatment daily fatigue (0-100).

Figure 1. Descriptive time course of daily post-
treatment fatigue.

Fa
tig

ue
 S

co
re

 (0
-1

00
)

Post-Treatment Day

60

55

50

45

40

35

30

25

20
1 2 3 4 5 6

Pretreatment Stress Levels and Post-Treatment FatiguePretreatment Stress Levels and Post-Treatment Fatigue

MARCH 2008 • jop.ascopubs.org 61Copyright © 2008 by American Society of Clinical Oncology



findings suggest that pretreatment distress may make a contri-
bution to PTF through pathways beyond effects of pretreat-
ment distress on post-treatment distress or nausea.

Interestingly, it appears that the effect of pretreatment distress
on fatigue is time specific, not only with regard to its effect on
fatigue, but also with regard to when distress is experienced in
relation to treatment. Pretreatment distress immediately before
treatment was a better predictor of PTF than was either distress
the morning of or the night before treatment. It could be that
the measurement of distress immediately before treatment is
more reliable, as it is not retrospective. However, confirmation
of these findings may also suggest a selective effect of distress at
the time of the treatment infusion on PTF. The mechanisms
responsible for such effects should be explored in future re-
search. One possibility is that acute distress may affect the
blood-brain barrier, allowing cytotoxic agents or active metab-
olites greater access to the CNS. Consistent with this possibility
are studies indicating that acute stress can increase permeability
of the blood-brain barrier to a variety of agents.24

Another pathway by which distress could affect fatigue is
through effects on cytokines.25 Alterations in cytokine (eg, in-
terleukin-1ra, interleukin-6, neopterin) levels may, in turn, af-
fect the patients’ levels of PTF.26,27 Cytokines and related
markers have also demonstrated a relationship with the ongoing
fatigue reported by breast cancer survivors.28 However, less con-
sistent is the notion that the fatigue witnessed in cancer patients
undergoing active chemotherapy treatment is related to an al-
ternation cytokines, and much of it comes from animal mod-
els.29 It may be that this association is transient, requiring daily
measurement of both cytokines and fatigue to capture it, and
future studies should strive to do this. However, in the present
study, it remains unclear why this effect is apparent during the
recovery period, but not the onset of fatigue.

The present study had several limitations that must be consid-
ered when interpreting the results. First, while the diary ap-
proach used allows for daily assessments of fatigue, the data are
nonetheless retrospective and we have no independent means to
confirm the timing of diary entries. Future studies may want to
consider ecologic momentary sampling with repeated time-
stamped assessments of current fatigue collected electronically

across the course of the day.30 Second, though this study was
one of the first to assess the effects of pretreatment distress on
PTF, while controlling for daily distress, future studies may also
want to examine possible effects of pretreatment depression. A
third limitation of this study, common to this literature, is the
lack of a true baseline fatigue measurement. Although the
present study did assess patients’ levels of fatigue in the clinic
before treatment, assessments during a baseline period before
treatment would help to better characterize the effects.

The current results emphasize the importance of additional
research to explore the impact of pretreatment distress on PTF.
Further studies of the time specificity of distress before patients’
initial treatment infusion, for example, could direct attention to
novel pathways by which psychological distress could influence
PTF. It will also be of interest to examine the impact of distress
before subsequent treatments, which is known to be less se-
vere,11,12 on patients’ experience of fatigue following those in-
fusions to determine how pervasive these effects may be.
Examination of the generalizability of these effects of pretreat-
ment distress across different chemotherapy regimens and types
of patients is also important. Finally, a particularly important
area for future research to investigate is the possibility that PTF,
once considered an outcome that patients must simply endure,
may be reduced by interventions to reduce distress before treat-
ment infusions. If supported by the results of randomized clin-
ical trials, prophylactic psychological treatment may one day
become an important aspect of standard care for patients with
cancer requiring chemotherapy.
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Table 3. Selective Relationship Between Distress in the Clinic and Post-Treatment Daily Fatigue

Bivariate Multivariate

F P Parameter
Estimate

t55 P

Pretreatment fatigue in the clinic F1,58 � 37.80 .001 0.39 5.00 .001

Pretreatment distress last night F1,58 � 7.88 .006 �0.02 �0.24 .813

Pretreatment distress this morning F1,58 � 14.30 .004 0.07 0.69 .491

Pretreatment distress in the clinic F1,58 � 19.50 .001 0.19 2.30 .025

NOTE. Dependent variable � post-treatment fatigue.
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