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Abstract
Response expectancies, defined as expectations for nonvolitional responses, have been proposed to
contribute to the experience of side effects of cancer and its treatment. To statistically evaluate this
association, a systematic search of the published literature was conducted, resulting in fourteen
studies appropriate for meta-analysis. Results revealed a significant (Z = 6.58, P < 0.001) medium-
sized (r = 0.36) association between patients’ response expectancies for cancer treatment-related side
effects and the experience of these side effects. Assessment of response expectancies with reference
to the time the treatment-related side effect would occur resulted in larger effect sizes than when
such temporal specificity in assessment was not included, Q(1) = 10.27, P < 0.01. AU: SHOULD
THIS BE 0.01? In your original, it was just 01. Effect sizes were also moderated by patients’ prior
experience with cancer treatment, Q(1) = 18.91, P = 0.001, such that prior experience led to stronger
associations between response expectancies and side effects than no prior experience. Relationships
between response expectancies and pain, fatigue, nausea and vomiting were explored. Effect sizes
did not differ between side effects, with the exception that the relationship was significantly stronger
for pain than for vomiting (P < 0.05). Overall, these results support the contribution of response
expectancies to cancer treatment-related side effects. Additionally, the results support the conduct
of research on interventions to alter response expectancies, with the goal of reducing side effects and
improving patient quality of life.
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Introduction
While medical advances have improved cancer survival, there is an increasing emphasis on
addressing the “human costs” of cancer treatment (1, p. 1110). These costs include the aversive
side effects of often life-saving treatments. Side effects including pain, fatigue, nausea, and
vomiting are not only commonly experienced; they can significantly negatively impact quality
of life (2-4) and increase patients’ distress (5). Due to the clinical consequences of cancer
treatment-related side effects, psychological predictors of such side effects have been explored.
Among the most promising predictors are response expectancies.

Response expectancies (6,7) are specific expectations for nonvolitional outcomes, rather than
expectations for behaviors or external events. For example, an expectation that one will become
nauseated would be considered a response expectancy, while expectations that one will be able
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to lift one’s arm, or that it will rain today would not. Response expectancies are thought to
reflect automatic (i.e., typically not under voluntary control) processes, and they are
hypothesized to directly cause expected outcomes without further psychological mediators
(6). Researchers in a range of clinical and experimental contexts have sought to determine if
response expectancies predict subsequent nonvoltional experiences, and research has typically
reported a significant association between these two constructs (8,9). The relationship between
individuals’ response expectancies and experiences is especially pertinent to cancer patients
because of the aversive side effects (e.g., pain, fatigue, nausea, and vomiting) commonly
associated with cancer treatment regimens (e.g., surgery, chemotherapy, radiotherapy). That
is, such cancer treatment-related side effects are nonvolitional outcomes, to which response
expectancies may make a significant contribution. Therefore, a better understanding of the role
of response expectancies in cancer patients’ experiences of side effects may not only be
scientifically informative, but such understanding can also provide a stronger foundation for
the development of future interventions for this population to reduce their overall side effect
burden.

Empirical research has examined the relationship between response expectancies and cancer
treatment-related side effects including pain (10,11), fatigue (11,12), nausea (13,14), and
vomiting (15,16). Some of this research has reported significant effects of response
expectancies on side effects (e.g., 12,15) whereas others have not (e.g., 17,18). A recent review
of this literature generally supported the effects of response expectancies on outcomes (9).
However, this review did not focus exclusively on cancer, did not statistically quantify the
relationship between response expectancies and side effects, and did not explain why this
relationship could potentially vary (i.e., an exploration of effect moderators). Therefore, it is
of scientific interest to determine if the response expectancy effect exists in patients undergoing
cancer treatments, and if it does, what is the overall magnitude of the relationship between
response expectancies and side effects of cancer treatment?

Differences in the methodology used to assess response expectancies may help explain
potential variations in the association between response expectancies and side effects.
Response Expectancy Theory suggests that greater specificity in the assessment of both
response expectancies and expected outcomes themselves should result in a stronger
relationship between these variables (6,7). For example, studies that ask about the occurrence
of a treatment side effect at a particular point in treatment (i.e., “In the clinic before your next
chemotherapy infusion, how nauseated to you expect to be;” 12, p. 832), and then assess the
side effect at that time should show stronger relations between response expectancies and the
expected outcome than studies which take a more general or broader approach to response
expectancy assessment (i.e., “I am certain I WILL have nausea;” 19). Therefore, we predict
that studies with time-specific measures of response expectancies should show a stronger
relationship between expectancies and side effects than studies with measures of expectancies
that are not time-specific.

Response expectancies are also proposed to be self-reinforcing. That is, response expectancies
should strengthen as a person gains experience with the specific event to which the expectancies
correspond, but only if the event actually occurs following the expectancy (6,7,20). For
example, one may expect nausea following a chemotherapy infusion. If one does indeed
experience such post-treatment nausea, then the response expectancy for nausea will strengthen
prior to the next chemotherapy infusion. The increase in response expectancy can subsequently
increase the likelihood that nausea will occur following the next infusion. Therefore, we predict
greater effect sizes among patients who have had prior experience with a cancer treatment than
those who were treatment naïve.
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The current study systematically evaluated the literature on the relationship between response
expectancies and cancer-related side effects. Meta-analytic approaches were used to explore
the hypothesis that this relationship was statistically significant across studies (Hypothesis 1),
as well to determine the overall magnitude of the effect. Additionally, the study proposed two
possible factors that could explain variance in the strength of this effect. The first factor
proposed was that the assessment of time-specific expectancies would result in a stronger
relationship between response expectancies and side effects than the assessment of
expectancies for a side effect during treatment in general (Hypothesis 2). The second factor
proposed was that patients with previous experience with treatments would report a stronger
relationship between response expectancies and side effects than including patients undergoing
a treatment for the first time (Hypothesis 3).

Methods
Study Selection

Studies included in the analysis were obtained by a systematic search of the databases PsycInfo,
PubMed and CINAHL from inception through June 2008. All PsycInfo searches included the
following string (mj = neoplasms)) not (mj = life-expectancy)) and (LA:PSYI = ENGLISH)
and ((MD:PSYI = EMPIRICAL-STUDY) or (MD:PSYI = EXPERIMENTAL-
REPLICATION) or (MD:PSYI = FOLLOWUP-STUDY) or (MD:PSYI = LONGITUDINAL-
STUDY) or (MD:PSYI = PROSPECTIVE-STUDY) or (MD:PSYI = QUANTITATIVE-
STUDY) or (MD:PSYI = TREATMENT-OUTCOME-CLINICAL-TRIAL)) and ((PT:PSYI
= JOURNAL) or (PT:PSYI = PEER-REVIEWED-JOURNAL) or (PT:PSYI = PEER-
REVIEWED-STATUS-UNKNOWN)). The search terms used were: expectancy,
expectancies, expectations, expect*, mj = pain, mj = fatigue, mj = nausea, mj = vomiting, mj
= chemotherapy, postchemotherapy, or side effects. Similar variations and limits in search
terms and limitations were used (with the indicated modifications) in PubMed (“/psychology”
was added to neoplasms, pain, fatigue, nausea, vomiting, and chemotherapy) and CINHAL (“/
psychosocial-factors” was added to the same search terms). The resulting abstracts were
reviewed to determine if they fit the inclusion criteria.

Inclusion criteria for studies in this review were that they: 1) were published in a peer-reviewed
journal, 2) were in the English language, 3) used prospective methodology, 4) assessed
expectations of the side effects pain, fatigue, nausea or vomiting and the following experience
of the respective side effect, 5) included adult patients (over 18 years of age) who were involved
in any cancer related treatment, 6) were not a case report, and 7) reported the statistical
information needed to calculate an effect size.

The complete text was retrieved for abstracts that met the inclusion criteria. The reference
sections of these studies, in addition to the reference sections of related articles and reviews
(9,21-24), were manually searched for further eligible studies. This resulting group of studies
was evaluated further to determine if the inclusion criteria were met.

Study Coding
Two independent coders (S. J. S. and G. H. M.) developed a coding form and manual, which
were used to systematically capture aspects of each study. All three authors reconciled any
discrepancies encountered. The coding scheme included demographic variables of participants
and characteristics of the effect size (e.g., if the effect size was reported directly or imputed,
instrument used to assess expectancies, if the measurement of expectancies were time-specific,
whether patients had previous experience with the cancer treatment).
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Analyses
Pearson’s r effect sizes were determined for each study. Pearson’s rs were either directly
reported in the articles or were imputed using established formulas (25). For any study where
effect sizes were available at multiple time points or for multiple side effects, these effect sizes
were averaged to determine the overall effect for that study. For studies which dichotomized
response expectancies or side effect outcomes (e.g., experiencing nausea vs. not experiencing
nausea; 13), a published formula to correct for the dichotomization of inherently continuous
variables was applied (25). Following correction, these effect sizes were included in the
primary analyses, using the macros made available by Lipsey and Wilson (25) for SPSS 15.0.
To compute the overall effect size for the relationship between response expectancies and
cancer treatment-related side effects, Pearson’s rs for each study were converted into Fisher’s
zs. Each study effect size was weighted by its sample size (sample size was also adjusted for
dichotomization, where applicable). After the average effect size was computed from these
standardized and weighted effect sizes, the average Fisher’s z was converted back to a Pearson’s
r for ease of interpretation. Moderator analyses were also calculated using the macros for SPSS.
The fail-safe n (26,27) was calculated with Meta 5.3 (28).

Results
Included Studies

The search of electronic databases resulted in 120 abstracts from PsycInfo, 320 from PubMed
and an additional 124 from CINAHL. The inclusion and exclusion of these 564 studies and
the addition of studies found in the manual search are displayed in Figure 1, consistent with
QUOROM guidelines (29).

Eight studies were excluded from the meta-analysis because effect sizes could not be extracted
from the articles. Most commonly, this occurred when the relationship between expectancies
and side effects was only reported within the context of a larger regression analysis that
controlled for other variables (2,30-32). The inclusion of other variables in the model
(covariates) made it impossible to tease out direct relationships between response expectancies
and side effects. Two additional studies were excluded because they did not report whether
participants who expected side effects were the same participants who experienced the side
effects (33,34). A single effect size was calculated for studies reporting on overlapping samples
of participants. The systematic search and application of inclusion criteria resulted in the 14
studies, listed in Table 1.

Demographics
The mean age of the participants was 53.4 (standard deviation = 5.81, k = 13) years. They were
primarily White (approximately 79%, 8% Black, 4% Hispanic, 1% Asian, and 9% other or not
categorized, k = 8). A majority were female (89%, k = 14) and married (65%, k = 7) and 44%
graduated college (k = 6). Twelve of the studies (86%) followed patients who were undergoing
chemotherapy, while the other two studies were of patients undergoing breast cancer-related
surgeries. No studies explored expectancy effects in radiotherapy. Eight of the studies (57%)
included patients undergoing breast cancer-related procedures. One study focused exclusively
on gynecologic cancers (40). The remaining studies were comprised of mixed groups of cancer
patients, including breast cancer (k = 3), lung cancer (k = 3), lymphoma (k = 3), colorectal
cancer (k = 2), gynecological cancers (k = 1), and other types of cancer (k = 4). Cancer type
was not indicated in two studies (15,19). The five studies that indicated cancer stage were in
samples diagnosed with early stage breast cancer. Stage of cancer was not indicated in the
remaining studies. Of the studies that reported antiemetic use, all participants were prescribed
antiemetics following medical centers’ standard procedures, resulting in a reported 62.4%
taking antiemetics (k = 9).
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Hypothesis 1: Main Effect of Response Expectancies on Cancer Treatment-Related Side
Effects

Hypothesis 1 was confirmed. There was a significant medium overall effect size for the
relationship between response expectancies and corresponding side effects, r = 0.36, 95%
confidence interval (CI) 0.26, 0.45, Z = 6.58, P < 0.001, adopting a random effects model
(43). This effect was pooled from 14 studies with a total of 1,445 participants as presented in
Figure 2. Additionally, fail-safe n analyses indicated that it would be necessary for 120 studies
with null-results to reduce the present effect size of r = 0.36 to r = 0.05, and 53 studies to reduce
it to a small effect size of r = 0.10.

A homogeneity analysis was also significant, Q(13) = 38.69, P < 0.001, indicating that there
was variance that could be potentially explained by moderating factors. As a check, moderator
analysis confirmed that imputation did not systematically bias effect sizes, Q(1) = 0.06, P =
0.81.

Hypothesis 2: Time-Specific Assessment Moderation
With regard to Hypothesis 2, results confirmed that studies which assessed time-specific
response expectancies (k = 5) had larger effect sizes, r = 0.52, CI 0.39, 0.63, than those studies
(k = 9) that assessed response expectancies for side effects at any point during cancer treatment,
r = 0.27, CI 0.17, 0.37, Q(1) = 10.24, P < 0.01. As a check, the potential effect of measurement
method (i.e., particular scale used) was also analyzed. Measures used to assess response
expectancies were either based on a Likert scale developed by Cassileth and colleagues (k =
8: 34), another form of a Likert scale (13,15), or a visual analog scale (10-12,16). There was
no difference in effect sizes based on expectancy measure used Q(1) = 2.64, P = 0.10.

Hypothesis 3: Experience with Treatment Moderation
To test Hypothesis 3, we examined whether effect sizes differed based on patients’ experience
with treatment. Only the studies of participants undergoing chemotherapy were included in
this analysis due to the repeated nature of this treatment regimen (i.e., multiple infusions), as
well as to hold the cancer treatment constant (k = 12). This sub-analysis resulted in an overall
effect size of r = 0.33 (Z = 5.94, P < 0.001) with a significant homogeneity analysis, Q(11) =
29.61, P < 0.01, indicating that moderator analyses should be performed. Of the twelve
chemotherapy studies, 10 assessed expectancies prior to the first chemotherapy infusion (i.e.,
before patients had any chemotherapy experience). Two studies assessed expectancies after
patients had some experience with chemotherapy (e.g., assessed expectancies after the third
chemotherapy infusion). Studies which examined the relationship between response
expectancies and side effects among patients who had treatment experience were compared to
studies that only assessed expectancies among patients with no prior treatment experience (e.g.,
prior to the first ever infusion in chemotherapy naïve participants). This moderator analysis
revealed that the effect size for studies (k = 2) which included expectancy assessments after
experience with chemotherapy infusions, r = 0.63, CI 0.48, 0.74) was significantly greater, Q
(1) = 18.91, P < 0.01 than the effect size for studies (k = 10) which only measured expectancies
prior to treatment experience, r = 0.24, CI 0.17, 0.30). Hypothesis 3 was thus confirmed, in
that expectancies were more strongly related to side effects when they were based on direct
treatment experience.

Post-Hoc Analyses
As effect sizes were derived from the association of response expectancies with a variety of
side effects (e.g., pain, fatigue), we chose to explore whether type of side effect differentially
influenced the effect size. Effect sizes by side effect are depicted in Figure 3. Response
expectancies were significantly related to all of the side effects. Confidence intervals suggest
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that there were no differences between the magnitude of these effect sizes with the exception
of pain and vomiting (P < 0.05). Response expectancies made a stronger contribution to pain
than to vomiting.

Additionally, nausea was the most commonly studied side effect. To explore if there was
variability within type of nausea, the effect sizes for anticipatory nausea versus post-treatment
nausea are displayed in Figure 4. Effect sizes for anticipatory nausea and post-treatment nausea
were both significantly greater than zero (P < 0.05 and P < 0.001, respectively), and did not
differ from each other.

Discussion
The present study established that there is a significant, positive, medium-sized effect of
response expectancies on the experience of cancer treatment-related side effects. This meta-
analytic result adds empirical support to the conclusions drawn from a previous narrative
review (9). As hypothesized, the relationship between response expectancies and side effects
was significantly moderated by how expectancies were measured (e.g., temporal specificity of
the assessment). Response expectancy effects were stronger when they were assessed in a time-
specific manner than when they referred to treatment in general. Also, previous experience
with chemotherapy was a significant moderator of the expectancy effect of nausea in
chemotherapy, such that having direct experience with chemotherapy treatment strengthened
the association between response expectancies and nausea. Exploratory analyses suggested
that the strength of response expectancy effects varied among different side effects, with
response expectancies for pain having stronger effects than those for vomiting.

The result that the time-specific assessment of response expectancies had a stronger association
with subsequent side effects than assessing patients’ expectancies for the occurrence of the
side effect at any point during cancer treatment is consistent with theory (6,7). This result
implies that future research should consider adopting time-specific methods for measuring
response expectancies. Also, the result that there was a significant difference between the
relationship of response expectancies and side effects based on patient experience with a
treatment (i.e., before or after experience with chemotherapy) was also consistent with response
expectancy theory (6,7). That is, expectancy effects were stronger following experience with
cancer treatment. Based on modern conceptualizations of conditioned learning theory (e.g.,
44), these results are not surprising. For example, previous trials of chemotherapy infusions
may have led to expectancies for the outcome (in this case nausea), which in turn then
contributed to the outcome. Learning trials, therefore, are one means by which response
expectancies are formed (45). These results are similar to explanations describing
psychological mechanisms underlying placebo effects following learning trials (45,46).
Experimental studies have demonstrated that response expectancies following learning trials
mediate subsequent conditioned placebo analgesic effects (47). However, the present results
should be viewed with some caution, as only two studies measured expectancies following
experience with chemotherapy.

The current results also suggest that there is variability in the strength of the relationship
between response expectancies and side effects depending on the particular side effect under
consideration. Although these results should be interpreted with caution, they are consistent
with a study which examined response expectancy effects for pain, fatigue, and nausea within
the same sample (11). In that study, strongest associations were between response expectancies
and fatigue, followed by pain, and then by nausea in a sample of breast surgery patients. The
present results are generally consistent with these data, as stronger effects were found for pain
and fatigue relative to nausea. Weaker effects seen for vomiting in the present study may be
due to the lower frequency of the occurrence of this side effect overall, perhaps restricting the
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variability to be explained. Furthermore, the relationship between expectancies and
anticipatory nausea was of a similar magnitude to that of pain and fatigue. However, the effect
size for anticipatory nausea was based on only three papers, and more work needs to be done
in this area. In contrast, several papers (k = 12) examined the effects of response expectancies
on post-treatment nausea in chemotherapy patients. The magnitude of this effect appears
smaller than that for pain and fatigue. Perhaps the clear pharmacologic causes of post-treatment
nausea make it more difficult to detect the psychological contribution of response expectancies.

Limitations and Future Directions
To standardize the relationship explored in the present analysis, the effect sizes reported did
not control for other factors that may influence side effects such as age, sex, type of medications
taken, or type of chemotherapy regimen (48), as the reporting of these factors varied widely
between studies. Therefore, the present overall effect does not address the unique contribution
of expectancies to these side effects when other potentially relevant factors are controlled.
However, with the exception of a study that did not find an overall effect for the relationship
between response expectancies and side effects (17), the relationship between response
expectancies and side effects remained significant when controlling for other variables such
as, age, sex, susceptibility to motion sickness, or the rating of emetic potential of the
chemotherapeutic agents received (2,40). Thus, the robustness of this effect suggests that it
will remain present when controlling for additional factors.

Another limitation of the present meta-analysis was the small number of studies used in
moderator analyses. The subanalyses presented were designed to provide possible explanations
for the variability in the relationship between response expectancies and side effects, and to
guide future research. Future studies should inquire further about the consequences of assessing
time-specific expectancies, if the expectancy effect is stronger after multiple treatments, which
side effects are affected most by expectancies, and if anticipatory nausea is more affected by
expectancies than post-treatment nausea. Understanding when response expectancies have
their greatest effects on cancer treatment-related side effects would help to focus future research
aiming to ameliorate such side effects by changing these expectancies.

The overall significant expectancy effect reported here supports the development of
interventions that aim to change patients’ expectancies for cancer treatment-related side effects.
One study has already demonstrated that manipulating response expectancies with hypnosis
in patients undergoing excisional breast biopsies ultimately reduced their reports of distress
and pain following the procedure (10). Hypnosis is an established method for changing
expectations (7) and in turn reducing pain (49) and may be successfully applied to mitigating
other side effects of cancer, as well (11,50). Other behavioral techniques explored to reduce
side effects of cancer treatment, such the use of guided imagery (51) or acupressure wrist bands
(52), may also be used to create an expectancy that targeted side effect will be reduced, in
addition to benefiting patients through other mechanisms. Future research is needed to
determine the most effective interventions for changing expectancies and in turn, reducing side
effects and improving overall quality of life in the hundreds of thousands of patients who
undergo cancer treatment each year.

Conclusion
In summary, response expectancies were significantly associated with side effects of cancer
treatment. As for the methodological moderators, expectancies assessed with time-specific
items were more likely to correspond with the presence of the expected side effect than
expectancies asking about experiencing the side effect during treatment in general. Also, there
was empirical support for the hypothesis that experience with cancer treatment would
strengthen the relationship between response expectancies and side effects of that treatment.
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The overall expectancy effect indicated that response expectancies were related to a variety
side effects including, pain, fatigue, nausea, and vomiting, although, the size of the effects for
each side effect varied. Results suggest that it would be beneficial to continue to develop and
use interventions to change expectancies, which will ultimately lessen the experience of these
side effects and improve cancer patients’ quality of life.
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Fig. 1.
Diagram of study inclusion and exclusion
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Fig. 2.
Effect sizes and confidence intervals of included studies.
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Fig. 3.
Effect size for each side effect; ***P < 0.001. Note: All values are significantly different than
zero.
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Fig. 4.
Effect sizes for types of nausea; *P < 0.05, **P < 0.01, ***P < 0.001. Note: All values are
significantly different than zero. AN = anticipatory nausea, PTN = post-treatment nausea.
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