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Abstract
Background—We have previously reported significant response to placebo in randomized
controlled trials of treatments for cancer related fatigue (CRF). We conducted a retrospective
study to determine the frequency and predictors of response to placebo effect and nocebo effect in
patients with CRF treated in those trials.

Methods—We reviewed the records of 105 patients who received placebo in two previous
randomized clinical trials conducted by our group and determined the proportion of patients who
demonstrated clinical response to fatigue, defined as an increase in FACIT-F score of 7 or greater
from baseline to day 8, and the proportion of patients with a nocebo effect, defined as those
reporting >2 side effects. Baseline patient characteristics and symptoms recorded using the
Edmonton Symptom Assessment Scale (ESAS) were analyzed to determine their association with
placebo and nocebo effects.

Results—59 (56%) patients had a placebo response. Worse baseline anxiety and well-being
subscale score (univariate) and well-being (multivariate) were significantly associated with
placebo response. Common side effects reported were insomnia (79%), anorexia (53%), nausea
(38%) and restlessness (34%). Multivariate analysis showed that worse baseline (ESAS) sleep,
appetite, and nausea were associated with increased reporting of the corresponding side effects.

Conclusions—More than half of advanced cancer patients enrolled in CRF trials had a placebo
response. Worse baseline physical well-being score was associated with placebo response. Patients
experiencing specific symptoms at baseline were more likely to report these as side effects of the
medication. These findings should be considered in the design of future CFR trials.
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Introduction
Cancer related fatigue (CRF) is defined as “a distressing persistent, subjective sense of
tiredness or exhaustion related to cancer or cancer treatment that is not proportional to recent
activity and interferes with usual functioning and does not usually resolve with rest”.1 CRF
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is the most common symptom reported in patients with advanced cancer 2, 3 and is
estimated to be present in about 60–90% of patients receiving active treatment, and in 30–
75% of cancer survivors.4–6 Multiple therapeutic approaches have been proposed to treat
this condition. To date, however, there is no single drug intervention considered standard
treatment from CRF.

In two randomized controlled trials, our group investigated the psychostimulant
methylphenidate and the anticholinesterase inhibitor donepezil in the treatment of CRF.
These trials failed to demonstrate a significant difference between the drugs and placebo. In
both trials, we noted considerable response to placebo.7, 8 This so-called placebo effect has
previously been extensively described in the literature for pain, Parkinson’s disease, the
immune system, asthma and depression.9–12

Placebo is described as a biologically inert substance, or any other form of therapy or
intervention, that when given as an intervention is not expected to produce favorable
outcomes. A placebo effect is any favorable psychobiological effect following the
administration of a placebo.13 To distinguish the therapeutic effect of an inert substance
from the harmful effects that it may cause, the term nocebo, which in Latin means “I will
harm”, is used. A nocebo effect is defined as any distressing effect of a placebo, and is less
studied in the literature.14

As with randomized controlled trials of treatments for other symptoms, such as pain,
randomized controlled trials of treatment for fatigue may be influenced by significant
confounding effect of the placebo effect and nocebo effect which may prevent accurate
estimation of the power needed to determine efficacy. To our knowledge, no studies have
been published that show the placebo and nocebo effects on fatigue. The purpose of our
study was to determine the frequency and predictors of placebo and nocebo effect in patients
with CRF, which could allow for better design of future fatigue treatment trials and also aid
future researchers in their interpretation of results, particularly with regard to reported side
effects.

Methods
We conducted new analyses of data already collected from 254 patients with CRF who
participated in two clinical trials previously conducted by our team between July, 1st, 2003
and July 6, 2006. The current study was approved by the institutional review board of The
University of Texas MD Anderson Cancer Center. Two trials have already been reported.7,
8 In one trial, patients were randomly assigned to receive either methylphenidate or placebo,
and in the other trial, patients were randomly assigned to receive either donepezil or
placebo. The patients took their medications for 7 days. All patients had advanced cancer
and reported a fatigue score of at least 4 on the Edmonton Symptom Assessment Scale
(ESAS)15 during the last 24 hours on at least 4 consecutive days. Medications, including
chemotherapy that the patients were already taking prior to the trial were not restricted or
discontinued. Patients taking anti-depressants were on stable doses during the study period.
The patients were included in the current retrospective study if they received placebo as an
intervention for fatigue. There were 22 patients randomized to placebo who were not
evaluable due to dropping out or missing data. A total of 105 patients who received placebo
in the two previous trials were pooled for analysis. Data collection is described in the
flowchart in Figure 1.

The following demographic information was collected: age, gender, race, marital status,
educational level, and primary cancer diagnosis. Also collected were Functional Assessment
of Chronic Illness Therapy-Fatigue (FACIT-F) scores, ESAS scores, Mini Mental State
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Examination (MMSE) scores, and reported side effects was also collected.15–17 FACIT-F
is an assessment tool that has been validated for use in CRF. It is composed of 4 domains of
well-being (physical, social, emotional and functional) and an additional 13 point fatigue
sub score. The patient rates the intensity of fatigue and other symptoms on a scale of 0 –4.
The scores range from 0–54, and higher scores correspond to less fatigue.16 The ESAS is a
validated tool that is used to assess the intensity of nine common symptoms in patients with
cancer or chronic illness (pain, fatigue, nausea, depression, anxiety, anorexia, drowsiness,
shortness of breath, and sleep) as well as feeling of well-being. The patient rates each
symptom on a scale of 0 to 10, with 0 being no symptom and 10 being the worst possible
symptom.15, 18 The MMSE is a 30 point assessment tool that is used to determine cognitive
status, with the higher number denoting more intact cognition.17

In both studies, the patients were asked if they developed side effects from the drug. The
side effects listed were slurred speech, restlessness, behavioral change, dizziness, vertigo,
tachycardia, insomnia, and anorexia.

Our study had two parts, the placebo part and the nocebo part. In this paper, the term
placebo will be used to designate the positive and therapeutic effects of the inert substance,
and nocebo will be used to denote the effects of the inert substance that were considered
harmful to the patient. For the placebo part, patients that were included in the study were
classified as either responders or non-responders to placebo. A patient was considered to be
a responder if there was an improvement (increase) in FACIT-F score of at least 7 points
between baseline and end of study (day 8). This definition of responder was taken from our
previous studies.7, 8 For the nocebo part of our study, patients who reported ≥2 side effects
from the inert drug were considered to have a nocebo effect. This cut-off point was based on
the fact that the median number of side effects reported by patients was 2.

To determine the association between baseline characteristics, FACIT-F Scores, ESAS
scores, MMSE and response to placebo, the responders and non-responders were compared
using the Chi Square test for categorical variables and a Wilcoxon rank-sum test for
continuous variables. Subsequent multivariate regression analysis was done using variables
that were noted to be significant to determine the best model for predictors. Significance
levels less than 0.05 were considered statistically significant. The same statistical analyses
were done to determine the association between various factors and nocebo effect.

Results
Patient demographic characteristics are summarized in Table 1. Among the 105 patients
included in this analysis, 63 (60%) were females, 79 (75%) were Caucasians, 69 (68%) were
married, and 52 (51%) had a college degree or higher. The most common primary
malignancy was breast cancer, which was the primary malignancy in 35 (33%) patients.

Fifty nine (56%) patients reported a response to the placebo. Patient characteristics of
responders and non-responders to placebo are summarized in Table 2. On univariate
analysis, factors significantly associated with response to placebo were worse baseline
ESAS anxiety and worse baseline FACIT-F physical well-being subscale score, fatigue
subscale score and total FACIT-F score (Table 2). Other variables tested did not show any
significant association with response to placebo. On multivariate regression analysis, only
worse baseline FACIT-F physical well-being subscale score was found to be a significant
predictor of placebo response (OR= 0.86, p= 0.001).

Pooled patients reported 10 different side effects. These side effects and the proportions of
patients who reported each side effect are listed in Table 3. Eight side effects reported by
patients in both studies. In the methylphenidate study, nausea was reported in addition to the
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other eight side effects. In the donepezil study, skin changes were reported in addition to the
other eight side effects. The most common side effects reported were insomnia (79%),
followed by anorexia (53%), nausea (33%) and restlessness (34%).

There was no association between the reporting of side effects and response or lack of
response to placebo. Multivariate analysis for each of the symptom showed that worse
baseline ESAS sleep, appetite, and nausea were associated with increased reporting of these
side effects. With each unit increase in FACIT-F functional well-being score, patients were
15% less likely to report insomnia. With each unit increase in the FACIT-F fatigue subscale
score is associated with patients reporting less anorexia. Patients with baseline nausea are
twice as likely to report nausea as a side effect and those with baseline anxiety are more
likely to report restlessness. Other variables that showed significant association in our
multivariate logistic regression model are shown in Table 4.

96 (91%) of patients reported at least one side effect to the placebo drug. Using the cut-off
of 2 as a basis of grouping those with nocebo effect and those that do not have, we found
that 30 (29%) of patients were considered to have no nocebo effect and 75 (71%) patients
reported nocebo effects. Worse baseline pain (p=0.05), drowsiness (p=0.05), and sleep
(p=0.03) were associated with nocebo effect. Multivariate analysis showed that patients with
worse baseline sleep were more likely to report more side effects (OR=1.20, p=0.021), The
frequency of reported side effects is illustrated in Figure 2.

Discussion
More than half of the patients in this study responded to placebo. Earlier studies by Beecher
et al. showed placebo effects in about 35% of patients and Brown reported that placebo
effect occurred in around 30–40% of patients.13, 19 It has been suggested that the nature of
the disorder or symptom influences whether a placebo effect occurs and that subjective
symptoms such as pain, anxiety, and depression are more amenable to placebo effects than
are more objective measures such as blood pressure.20 It is not surprising, then, that a
subjective symptom such as fatigue, can be influenced by the placebo effect.

The mechanisms underlying the placebo effect is not fully understood. One proposed
mechanism involves the brain’s reward circuitry. On the basis of findings from studies on
pain and Parkinson’s disease, it has been hypothesized that expectations of reward or
clinical improvement and great desire for effect play a critical role in the placebo effect.10,
21, 22 This may in part explain why there was a significant association in our current study
between worse baseline FACT-G physical well-being score and placebo response. Patients
with worse baseline fatigue may have had greater desire for effect and might also have
increased expectations of improvement given their higher symptom burden. Unfortunately,
we did not measure patients’ expectation and this should be done in future research. Another
possible explanation for the observed placebo effect in this group of patients may be related
to the concept of regression to the mean where the measured change could be secondary to
non-systematic variations.

Although some patients were on medications that can affect fatigue such as chemotherapy or
anti-depressants, they were on stable doses during the duration of the study. We therefore
believe, that their potential to confound our findings are not significant, particularly in these
short-term 7 days studies.

The concept of a direct relationship between expectation of a desired effect and the actual
occurrence of such an effect has been supported by other studies. Linde et al reported that in
864 patients who received acupuncture for the treatment of pain, improvement was
significantly associated with high expectations of treatment effect.23 In a study of 26 pre-
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menopausal women with irritable bowel disease, investigators concluded that placebo
analgesia was associated with increased expectations of pain relief and decrease in negative
emotions such as anxiety.9 Other authors have shown this same relationship for other
conditions.11, 24, 25

Kaptchuk et al reported that there were specific personalities that respond to placebo
interventions.26 In earlier studies by the pain placebo pioneer team of Lasagna and Beecher,
the investigators reported that only 13 of 93 patients who received placebo twice and
reported therapeutic response were reliable placebo responders and that these 13 patients
were more anxious, more self-centered, and had more baseline somatic complaints than
patients who were non-responders or inconsistent placebo responders.27 Our study findings
that patients with higher baseline ESAS anxiety were more likely to respond to placebo are
consistent with those reports.

Other characteristics that were previously shown to contribute to placebo response such as
gender and age were not observed in this study.28–30 As pointed out by previous
investigators, the variables reported in different disease conditions are very difficult to
replicate, not generalizable and inconsistent.31, 32 It could be that these factors would only
be contributory to other conditions and not for fatigue. Hyland reported that most variables
are related to symptoms and disease characteristics and not patient characteristics.33, 34

The nocebo effect is even less understood than the placebo effect but is thought to be
related, like the placebo effect to some neurobiological mechanism involving negative
expectations about treatment outcome, expectations of harm, worsening or vulnerability,14
prior conditioning as by previous untoward experience such as adverse reactions to drugs or
interventions,35 and certain psychological characteristics.

Nearly a quarter of patients taking a placebo experience side effects.36 Rosenweig et al
reported that 19% of healthy volunteers taking placebo reported side effects.37 Pogge
reported in a review of 67 placebo-controlled trials, that at least 23% of patients who
received a placebo reported at least one side effect.38 In our study, 91% of the patients
reported at least one side effect from a placebo drug, and 71% of patients were considered to
have nocebo effect. It is likely that the higher frequency reported in our study as compared
with other studies can be explained by negative expectations and symptoms that were
already reported to be present even prior to treatment. Providing a list of all the potential
side effects of the active drug may have created a negative expectation of treatment outcome
and harm. It has been shown for example, that negative expectations result in the
amplification of the pain being reported.10 The list of side effects may have conditioned the
patient to expect these to develop over the course of the trial.

To our knowledge, there are no reports in the literature of specific patient characteristics
associated with the nocebo effect. Some investigators reported that people who tend to be
anxious, to be depressed are more at risk of developing nocebo effect in response to attempts
at treatment. 35 Our study showed that patients with anxiety were more likely to report
restlessness and that those with depression were more likely to report more tachycardia.
These findings suggests, as has been reported in previous studies that the nocebo effect is
related to somatization whereby the patient expresses emotional distress as physical
symptoms.

We found interesting results for those patients who reported nocebo effect. Patients who had
insomnia at baseline were more likely to report more nocebo effect. We speculate that if
patients did not feel particularly well at baseline, they were much more likely to express
their symptoms as a side effect.
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Many commonly reported nocebo effects in patients taking placebo are more generalized
such as: nausea, fatigue, drowsiness and insomnia.31 These were observed in our patients as
well, with insomnia being the most frequently reported, followed by anorexia, nausea and
restlessness. What was of interest was that, patients had reported some of these as symptoms
(insomnia, anorexia and nausea) in their baseline ESAS assessment. It would seem that
patients were misattributing these symptoms as nocebo effects rather than as resulting from
the underlying disease. This has been described previously for pain by Turner et al.31 More
research is needed to test this hypothesis.

Our hypothesis that patient’s expectations of outcome, whether positive or negative, are
associated with either the placebo and nocebo effect needs to be interpreted cautiously due
to the retrospective nature of the study. Future research is needed to test this hypothesis.
Second, our study consisted of a very small cohort of patients and future studies, with larger
patient population are needed to confirm our findings.

Previous authors described placebo side effects which are side effects attributed to taking the
placebo drug and is not considered a nocebo effect.14 In the case of the nocebo effect, there
is a negative expectation associated with the reporting of side effects. In the context of
clinical trials, as was in the two trials that we have analyzed, when potential side effects to
the active drug are enumerated to the patient, negative expectations can occur.

To our knowledge, this is the first study to specifically look at placebo and nocebo in CRF.
We found that a good proportion of patients experienced placebo effect and an even greater
proportion reported nocebo effects. The implications of these findings are important in the
context of research and treatment. Clinical trials on CRF should take into consideration
placebo and nocebo effect when designing clinical trials. When patients randomized to
placebo demonstrate substantial clinical response, it would be difficult for patients that
received the treatment drug to show an even greater response.39, 40 Failure to consider the
placebo effect may explain why previous trials have failed to demonstrate significant
therapeutic effects of drugs over placebo. Strategies in research design aimed at perhaps
minimizing the placebo effect, such as a bigger sample size, longer trial period, are needed
to more effectively evaluate the real effect of treatment. Our observation of a nocebo effect,
further justifies use of a placebo in clinical trials as it permits better appraisal of side effects
of active drug. Researchers need to recognize that the nocebo phenomenon exists. Our
findings on the nocebo effect, also raises the question of about disclosures of potential side
effects in the daily clinical setting. If negative expectations can influence reporting of
adverse events, how then should we inform our patients about the possibility of side effects
without causing harm or suffering?

With increasing interest in and better understanding of the placebo and nocebo phenomena,
supportive therapy along with pharmacologic intervention aimed to maximize treatment
benefit may be more incorporated in routine patient care.

Conclusion
More than half of advanced cancer patients enrolled in the fatigue trials responded to
placebo. Worse baseline physical well-being score was associated with placebo response.
Patients experiencing specific symptoms at baseline were more likely to report these as side
effects of the medication. These findings should be considered in the design of future
clinical trials of treatments of CRF.
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Figure 1. Study Flowchart
Patients who received placebo from two randomized clinical trials on fatigue were pooled
for analysis for placebo and nocebo effect.
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Figure 2. Frequency of reported side effects in patients who received placebo
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Table 1

Demographics of Patients that received Placebo in Fatigue Clinical Trials

Patient Characteristics Number of Patients (%)
n=105

Female Gender 63 (60)

Race

    Asian 2 (2)

    Black 10 (10)

    Caucasian 79 (75)

    Hispanic 13 (12)

    Other 1 (1)

Marital Status

    Married 69 (68)

    Divorced 16 (16)

    Single 16 (16)

Education

    College or higher 52 (51)

    High school 28 (27)

    Less than high school 22 (22)

Primary Cancer Diagnosis

    Breast 35 (33)

    Gastrointestinal 7 (7)

    Genitourinary 12 (11)

    Lung 20 (19)

    Gynecologic 4 (4)

    Head and neck 6 (6)

    Hematologic 14 (13)

    Others 7 (7)
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Table 2

Demographic and Clinical Characteristics of Responders and Non-responders to Placebo in Fatigue Clinical
Trials

Responders
(n= 59; 56%)

Non-responders
(n= 46; 44%)

P value

Gender

    Female 37 (63) 26 (57) 0.52

Race 0.53

    Asian 1 (2) 1 (2)

    Black 7 (12) 3 (7)

    Caucasian 43 (73) 36 (78)

    Hispanic 7 (12) 6 (13)

    Other 1 (2) 0 (0)

Median Age (Range), in years 59 (37–84) 58 (37–78) 0.63

Marital Status 0.75

    Married 40 (70) 29 (66)

    Divorced 9 (16) 7 (16)

    Single 8 (14) 8 (18)

Education 0.16

    College or higher 28 (49) 24 (53)

    High school 13 (23) 15 (33)

    Less than high school 16 (28) 6 (14)

Primary Cancer Diagnosis 0.49

    Breast 18 (31) 17 (37)

    Gastrointestinal 5 (8) 2 (4)

    Genitourinary 4 (7) 8 (17)

    Lung 13 (22) 7 (15)

    Gynecologic 2 (3) 2 (4)

    Head and neck 5 (8) 1 (2)

    Hematologic 9 (15) 5 (11)

    Others 3 (5) 4 (9)

Mini-Mental Score (Median, Range) 30 (24–30) 30 (24–30) 0.70

PerformanceStatus (Median, Range) 2(0–4) 2 (0–3) 0.169

Median Baseline FACIT-F Score
   (Range)

    Physical Wellbeing 13 (3–25) 17 (7–24) 0.001

    Social/Family 23 (7–28) 24 (13–28) 0.17

    Emotional 18 (6–24) 18 (9–24) 0.72

    Functional 12 (4–25) 14 (6–28) 0.19
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Responders
(n= 59; 56%)

Non-responders
(n= 46; 44%)

P value

    Fatigue subscale 16 (1–47) 19 (4–43) 0.045

    Total FACIT-F score 80 (38–141) 94 (61–134) 0.004

Median Baseline ESAS (Range)

    Pain 4 (0–10) 3 (0–10) 0.112

    Fatigue 7 (4–10) 7 (4–10) 0.44

    Nausea 0 (0–9) 0 (0–6) 0.24

    Depression 3 (0–8) 2 (0–9) 0.11

    Anxiety 3 (0–8) 2 (0–8) 0.01

    Drowsiness 5 (0–10) 4 (0–10) 0.88

    Shortness of breath 2 (0–10) 2 (0–10) 0.42

    Appetite 3 (0–10) 3 (0–10) 0.89

    Sleep 5 (0–10) 5 (0–10) 0.34

    Well-Being 5 (0–9) 5 (0–9) 0.44
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Table 3

Side Effects Reported by Patients Who Received Placebo

Side Effects* Number of patients
(%)

Slurred speech 5/105 (5)

Restlessness 35/104 (34)

Behavioral change 14/105 (13)

Dizziness 31/105 (30)

Vertigo 14/105 (13)

Tachycardia 13/102 (13)

Insomnia 83/105 (79)

Anorexia 56/105 (53)

Nausea 21/55 (33)

Skin problems 10/50 (20)

*
All listed side effects were reported by patients in both studies expect for nausea, which was reported only by patients in the methylphenidate

study, and skin problems, which were reported only by patients in the donepezil study.
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Table 4

Multivariate Logistic Regression Analyses of Nocebo Effect

Side Effect Variables of Nocebo Effect OR P Value

Restlessness

Baseline FACIT-F Total Score 1.00 0.94

Baseline FACT-G Physical Well-being score 0.99 0.87

Baseline Performance Status 1.39 0.20

Baseline ESAS Anxiety 1.24 0.02

Baseline ESAS Pain 1.07 0.41

Baseline ESAS Drowsiness 1.05 0.53

Baseline ESAS Shortness of breath 1.00 0.96

Baseline ESAS Well-being 1.05 0.65

Behavioral change

Age 1.10 1.01

Baseline ESAS Fatigue 0.67 0.05

Baseline ESAS Nausea 0.84 0.41

Primary cancer diagnosis 3.29 0.08

Mini-Mental Exam Score 0.87 0.63

Baseline FACT-G Social/Family well-being 0.84 0.11

Dizziness

Baseline FACIT-F Total Score 1.01 0.46

Baseline FACT-G Physical Well-being 0.99 0.95

Baseline Performance status 1.87 0.03

Baseline Drowsiness 1.04 0.62

Baseline ESAS Sleep 1.06 0.50

Baseline ESAS Well-being 1.20 0.06

Tachycardia

Marital Status 0.58 0.46

Educational Level 4.83 0.06

Baseline FACT-G Fatigue subscale 1.23 0.001

Baseline Performance Status 3.97 0.03

Baseline ESAS Depression 1.54 0.02

Baseline ESAS Sleep 1.40 0.04

Baseline ESAS Drowsiness 0.85 0.46

Baseline ESAS Nausea 1.04 0.83

Baseline ESAS Well-being 1.04 0.84

Insomnia

Baseline Mini Mental Score 1.80 0.01

Baseline FACIT-F Total Score 1.01 0.77

Baseline FACT-G Functional Well-being 0.85 0.01

Baseline FACT-G Physical well-being 0.90 0.17

Baseline FACT-G Emotional well-being 0.86 0.27

Baseline Performance Status 1.32 0.49

Baseline ESAS Nausea 0.76 0.04

Baseline ESAS Sleep 1.26 0.04
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Side Effect Variables of Nocebo Effect OR P Value

Baseline ESAS Anxiety 1.11 0.51

Baseline ESAS Drowsiness 1.02 0.87

Baseline ESAS Pain 1.02 0.91

Anorexia

Gender 0.55 0.21

Marital Status 0.85 0.71

Baseline ESAS Appetite 1.23 0.01

Baseline FACIT-F Total Score 1.00 0.91

Baseline FACT-G Fatigue subscale 0.92 0.01

Baseline FACT-G Functional Well-being 1.01 0.91

Baseline FACT-G Physical Well-being 0.98 0.72

Baseline ESAS Fatigue 0.90 0.53

Baseline ESAS Drowsiness 1.04 0.66

Baseline Shortness of breath 1.08 0.33

Baseline ESAS Sleep 1.14 0.12

Baseline ESAS Well-being 1.07 0.51

Nausea

Age 0.97 0.33

Educational Level 2.73 0.05

Mini Mental Score 1.72 0.19

Baseline FACIT-F Total Score 1.00 0.80

Baseline FACT-G Physical Well-being 1.11 0.50

Baseline ESAS Nausea 2.10 0.004

Baseline ESAS Anxiety 0.97 0.85

Baseline ESAS Shortness of breath 1.02 0.84

*
Reporting of other side effects such as slurred speech, vertigo, and skin problems were not significantly associated with any of the variables tested

for nocebo effect.

Cancer. Author manuscript; available in PMC 2011 February 1.


