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Abstract
Objective—The potentially detrimental effects of cancer and related treatments on cognitive
functioning have emerged as key foci of cancer survivorship research, but little is known about
how psychological variables other than depression influence these relationships. To illustrate the
potential of social psychological perspectives, we examine how a self-regulatory analysis and
specific self-regulatory challenges of contending with cancer-related expectancies and stereotypes
provide conceptual frameworks for understanding some of the potential causes and consequences
of cancer-related cognitive deficits.

Methods—Literatures on cancer-related cognitive deficits, self-regulatory ego depletion,
expectancy-stereotypes and their points of convergence are briefly reviewed.

Results—A review and conceptual integration of relevant literatures suggests that coping with
cancer can impair self-regulatory capacity, there is overlap between cognitive deficits associated
with self-regulatory challenge and with cancer and its treatment, and restoring self-regulatory
resources can attenuate cancer-related cognitive deficits. Examination of specific regulatory
challenges of contending with expectancies and stereotypes related to treatment suggest insights
that can inform when and among whom cognitive deficits may most likely emerge.

Conclusions—Integrating social psychological ideas with a substantial knowledge base can
illustrate novel research trajectories that can deepen our understanding of cancer-related cognitive
deficits and their impact on psychosocial well-being.
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Introduction
Initially inspired by a groundswell of complaints from cancer survivors, the detrimental
effects of cancer and related treatments on cognitive functioning has emerged as a key focus
of cancer survivorship research [1]. This research has focused primarily on biological factors
(e.g., neuroanatomical changes, genetic influences) as explanatory mechanisms [2]. Much
less is known about psychological factors affecting the occurrence and maintenance of
cognitive symptoms following chemotherapy and other cancer treatments. In fact, studies
generally conceptualize psychological factors such as negative affect and fatigue as
confounds influencing the relationship between chemotherapy and cognitive functioning [3–
5].

Rather than relegating psychological factors to the realm of confounds, we propose their
integration may hold considerable generative potential. Studies in other areas increasingly
reveal decrements in cognitive functioning resulting from challenges to basic self-regulatory
processes [6] that include dealing with expectancies and stereotypes such as those associated
with cancer patients [7]. In this paper, we examine the potential for theory and research on
specific self-regulation and expectancy processes to increase understanding of potential
causes and consequences of cancer-related cognitive deficits. We raise the possibility that
for certain patients, self-regulatory and expectancy processes may also play a role – as
contributing, additive, or mediational influences – in cognitive functioning. Our goal is to
show how integration of psychological theory and research can help uncover novel research
trajectories that may inform influences on cancer-related cognitive deficits and their impact
on psychosocial well-being.

Cancer-related cognitive deficits: A brief overview
Over the last 10–15 years, evidence reveals acute and long-term cognitive problems for
many patients after chemotherapy for non-central nervous system (CNS) malignancies.
Cognitive problems may arise – or worsen from pre-chemotherapy problems – during
treatment, and may continue long after treatment cessation [8–10]. The observed cognitive
deficits are indicative of a frontal-subcortical profile, with core impairments related to
learning and memory, executive functions and psychomotor speed [11–14]. Preclinical
studies have demonstrated adverse neurological effects of many chemotherapeutic agents,
and chemotherapy-induced damage of mature post-mitotic oligodendrocytes and immature
progenitor cell populations required for ongoing neurogenesis, gliogenesis, and maintenance
of white matter integrity are emerging as important factors in neurotoxicity development.
Also, neuroimaging studies reveal structural changes in the brain from pre- to post
chemotherapy [15–21], especially in white matter microstructures.

Importantly, however, not all patients seem to be affected; an observation that highlights the
need for continued exploration of individual risk factors for, and other contributing
influences to, treatment-related cognitive decline [22]. Examinations of these risk factors are
particularly critical in light of evidence that cognitive problems can significantly undermine
quality of life and daily functioning among cancer survivors [8–10, 23]. This holds for both
actual deficits and the perceptions of such deficits [24–25].

We suggest that it is important to consider the phenomenological states of the patient during
the cancer treatment trajectory – following diagnosis, during treatment, and post-treatment.
Specifically, we argue that factors traditionally considered under the domain of social
psychological research may further our understanding of cognitive difficulties observed
among some patients with non-CNS cancers.
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A psychological perspective on factors contributing to cognitive deficits:
The role of self-regulation and expectancies
Basic connections between self-regulation and executive function

Research in social psychology consistently shows that exerting self-regulatory control in one
domain can subsequently impair performance on unrelated tasks [26]. For example, persons
who initially inhibit desires to eat tempting food in favor of healthier, but less desirable,
food later spend less time on problem-solving tasks than those who were not taxed with self-
control demands [27]. The theoretical framework that has generated a majority of these
findings posits that one’s ability to regulate behavior (i.e., make adjustments to attain
desired goals) depends on a generalized psychological resource that can be construed as
mental energy, self-regulatory capacity, or ego strength [28–29]. From this view, individuals
have a limited stock of mental energy to expend fon the wide range of self-regulatory
behaviors (e.g., emotion regulation, attention, decision-making). Overuse of this resource for
one self-regulation task reduces what is available for engagement in other tasks. For
example, decision-making regarding cancer treatment options may lead to a state of ego
depletion that negatively affects one’s ability to engage in other tasks requiring self-
regulatory skills, such as planning meals or solving work-related problems. Recently, it has
been argued that initial self-control demands may undermine the motivation to exert self-
control, or attention to self-control cues, in subsequently encountered tasks [30]. This may
manifest when coping with cancer undermines the motivation to expend the cognitive effort
required to keep up with other life tasks. Both processes may be relevant to cancer patients:
living with cancer may deplete the ability or the motivation to attend to other
responsibilities.

Self-control demands do not merely elicit a general state of fatigue. Research directly
contrasting regulatory demands (i.e., the suppression of unpleasant emotions) with sleep
deprivation does not show parallel effects on behavior [31]. Thus, while self-regulatory
demand may share many features with fatigue, it is differently centered on the individuals’
mental energy, attention, and motivation to exert self-control. Although we discuss the
applicability of these processes to cancer experiences more fully below, the point here is that
while cancer patients can suffer from fatigue, they can also face numerous other regulatory
demands (e.g., inhibiting distress associated with physical changes such as hair loss).

Perhaps especially interesting for the present focus are findings linking self-regulatory
depletion to impaired executive functioning [32–33]. Across a series of laboratory
experiments [34], regulatory demands (e.g., inhibiting the expression of distressing
emotions) led to worse performance on tasks requiring the use of logic, reasoning, and
cognitive extrapolation; however, there were no adverse effects on rote memory or general
knowledge. These findings are consistent with literature indicating that self-regulatory
capacity is linked to specific aspects of executive functioning, such as information
organization and retrieval from memory [35–38]. That attenuation of self-regulatory control
may be linked to executive functioning deficits opens the door to potential insights into
cognitive decline in cancer patients and survivors, where problems with executive
functioning is one area of documented deficit.

Self-regulation and cancer-related cognitive deficits
Self-regulatory efforts and impaired cognitive capacity may operate in a dialectical series of
dynamic, recursive relationships within the context of cancer survivorship. Recent models
on the connection between executive function and self-regulation [32,39], as well as
attention restoration theory [33], converge to suggest that executive function skills facilitate
self-regulation efforts, and effective self-regulation facilitates executive function.
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Considering this framework in understanding cancer survivors’ experiences, as depicted in
Figure 1, survivors may experience demands on their self-regulatory capacities due to efforts
to cope with cancer and associated treatments. This may also occur through neurological,
immune (e.g., inflammatory responses), emotional (e.g., depression or anxiety), and somatic
(e.g., pain, sleep disruption) effects of cancer and its treatment. Additional deficits in self-
regulatory resources may stem from attentional demands such as keeping track of
medications and dosage regimes. These self-regulatory burdens may contribute to the
observed deficits in cognitive function. Simultaneously, these cognitive deficits may then
further impair self-regulatory capacities and motivation, thereby exacerbating cognitive
decline and possibly a range of other psychosocial consequences. Further, the biology of
aging (e.g., increased DNA damage, shortened telomeres, reduced stem cell reserve, etc.)
increases risk of cancer and reduced cognitive capacity, and these same pathways are
negatively impacted by cancer treatments. Thus, age-associated changes in brain structure
and function could further increase vulnerability to cognitive decline and reduced self-
regulatory capacity [40]. Below we outline some of the conceptual ways in which this
analysis might inform research on cancer-related cognitive deficits.

Although research has yet to examine effects of cancer on self-regulatory resources,
considerable work indicates that coping with illness consumes self-control capacity. Stress
has been implicated as a catalyst of self-regulatory depletion [41], and it also predicts
cognitive deficits reported by cancer patients [42–43]. In addition, an extensive literature has
shown that multi-symptom illnesses (e.g., those involving chronic pain) demand effortful
regulation of emotions, thoughts, and behaviors; the tax upon coping processes, and the
fatigue and sleep dysfunction that can occur, further lessen self-regulatory resources and
motivation [39]. Persons dealing with cancer also have the additional burden of coping with
concerns about a shortened life-span: cancer is a disease strongly linked to thoughts about
death, both among lay people [44–45] and patients [46–47]. Studies with non-patient
samples suggest that people may suppress the death-related cognitions with which cancer is
associated [44], and that managing awareness of mortality consumes self-regulatory
resources [48].

If self-regulatory exertion contributes, in part, to cognitive deficit subsequent to cancer, then
there may be interesting parallels between the nature of cognitive deficits observed in
laboratory studies of self-regulatory challenge and those documented following cancer
treatment. As noted previously, performance of laboratory-based self-control tasks leads to
poorer performance on subsequent tasks reliant on executive functioning [34–35]. Providing
converging evidence, Schmeichel [6] reported that a variety of self-control experiences (e.g.,
exaggerating emotional expressions) led to reduced performance on memory updating tests
(e.g., a reverse digit span task in which one recalls a string of numbers in reverse order of
presentation). These self-control challenges have also been found to disrupt later
performance on fluency tests [49]. Although more research is clearly needed, these findings
suggest that individuals whose self-regulation is challenged and persons coping with cancer
may experience comparable changes in cognitive performance.

If cancer-related cognitive deficits stem in part from self-regulatory fatigue, then efforts to
strengthen self-regulatory resources should help to attenuate these deficits. Research from
attention restoration theory [33] supports this possibility [50–51]. Attention restoration
theory posits that time spent in natural environments that invoke involuntary attention
provides directed attention mechanisms the opportunity to recover and replenish.
Accordingly, among breast cancer patients with cognitive deficits post-surgery, those in
attention restoration conditions (e.g., connecting with nature by walking, gardening multiple
times per week) manifested steady improvement over 12 weeks (e.g., on digit span
backwards tasks), whereas those in control groups did not. Given the current lack of insight
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into the exact workings of attention restoration activities, one must be cautious with regard
to their widespread potential to attenuate cognitive complaints among cancer patients and
survivors; nonetheless, the possibility is encouraging and warrants further investigation.

Implications and future directions for a self-regulatory analysis of cancer-related cognitive
deficits

Integrating a self-regulatory analysis into research on cancer-related cognitive change has
potential to provide novel insights into the nature and treatment of these problems. First, use
of measures such as those commonly used to index depletion (e.g., persistence) or self-
report measures of self-control capacity [52] may shed light on whether cognitive deficits
can be explained in part by reduced abilities to exert mental control to regulate behavior. A
second research agenda might explore the effects of cancer and its treatment on self-
regulatory outcomes, by examining potential mediating effects of cognitive deficits on
deficits in performance in other self-regulatory domains. Together such research would
speak to the possibility that cognitive functioning and regulatory fatigue have reciprocal
influences.

In addition, a self-regulatory perspective suggests ways in which cognitive deficits related to
cancer might be attenuated. Although attention restoration is one example [50–51], the self-
regulatory literature also suggests other avenues. These include the affirmation of important
self-values, exercise, and relaxation training [53]. Further, forming implementation
intentions (specific plans of how one will respond in a given scenario) can eliminate the
impairing effects of self-regulatory demand on cognitive performance [54]. Of course, there
are challenges in moving from single shot manipulations to the long term multitasking
situations that patients generally confront. Nevertheless, given the relative ease with which
these strategies might be integrated into a multi-faceted treatment protocol and their
potential for mitigating cognitive deficits, these possibilities should be examined.

Specific self-regulatory challenges: The potential role of expectancies and stereotypes
For at least some cancer patients, self-regulatory challenges can include contending with
expectations that the treatment process will impair their cognitive capacities. The broader
psychological and medical literature on such phenomena as “nocebo” effects illuminates
how expectancies can bring to life the very outcomes, including symptom reports, about
which a person is concerned [55–56]. Expectancies can also accentuate the effects of self-
regulatory demands among certain individuals. Research suggests that prior self-regulatory
demands most strongly affect performance among people who believe that their ability to
exert self-control – their willpower – is in fact a limited resource [57]. Yet, encouragingly
from a treatment perspective, Job et al. [57] found that they could alter peoples’ implicit
beliefs about willpower being limited, and doing so negates the depletion effects. This
invites the provocative possibility that self-regulatory fatigue might have more adverse
effects on cognitive performance among cancer patients who expect cognitive decline, and
that these expectations could be targeted in treatment approaches.

Additionally, research suggests that shared societal expectancies, such as common
stereotypes, may constitute a self-regulatory burden and also contribute to cognitive deficits
[58]. This idea is derived from social psychological research on stereotype threat, which
refers to an individual’s fear of confirming a stereotype [59–60]. The basic effect, which has
been researched extensively in the areas of racial and gender stereotypes, is that activation of
a stereotype often triggers behavior in accordance with that stereotype. For instance, priming
women with gender-stereotypical information that ‘women are bad at math’ lowers their
scores on a math test, compared with women who do not receive this information [61–62].
Stereotype threat effects on cognitive performance have also been observed following
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information on age-based cognitive decline [63–64], and the relation between ecstasy use
and cognitive deficits [65].

Stereotype threat affects performance through numerous mechanisms that may include
undermining cognitive resources. Schmader and colleagues [66] propose, for example, that
both the distress elicited by stereotype exposure and the constant monitoring process
reflecting concern over confirming the stereotype increase mental load and suppression
efforts; this, in turn, undermines working memory efficiency. Research increasingly shows
that stereotype threat can undermine cognitive and memory resources [58,67], and
moreover, that such decrements mediate stereotype threat effects on performance outcomes
[68]. These findings invite consideration of how stereotype threat processes may contribute
to cancer-related cognitive problems.

Stereotype threat and cancer-related cognitive deficits
Important exceptions to the neglect of stereotype threat research in cancer-relevant clinical
settings are studies by Schagen, Das, and colleagues. Their studies followed previous
research on stereotype threat in rendering temporarily accessible the relevant stereotype, in
this case the connection between chemotherapy and cognitive problems. The study
capitalizes on, and then activates, patient concerns which are increasingly publicized in the
media that chemotherapy can indeed degrade their cognitive abilities. A first study showed
that merely adding one sentence that “some patients treated with chemotherapy experience
cognitive problems” to instructional information provided to breast cancer patients increased
their reports of cognitive complaints, particularly in patients without firsthand chemotherapy
experience [7]. A second study extended stereotype threat effects to cognitive performance
on a memory task for individuals with cancer who had received chemotherapy, but not for
those who had not received chemotherapy [69].

This line of research has also begun to examine the role of individual differences. Stereotype
threat effects appear stronger among people who are especially cognizant of the particular
stigma [70], and participants who self-identify more strongly with a stereotyped group show
stronger stereotype threat effects on cognitive function [71]. This vulnerability is often
measured by degrees of stigma consciousness, the level at which individuals are chronically
aware of their stigmatized status [72], for example of being a cancer patient. Recently, Das
et al. [73] directly examined the possible role of stigma consciousness in the relationship
between stereotype threat and cognition in women with breast cancer. Receipt of
stereotypical information about the occurrence of medical problems experienced by cancer
patients primed the cognitive accessibility of constructs related to cognitive problems (e.g.,
brain, dumb) and differentially affected women’s cognitive complaints and test scores
depending on their level of consciousness of cancer patient stigma. Specifically,
stereotypical information increased cognitive complaints for women high in stigma
consciousness, and decreased cognitive complaints for women low in stigma consciousness.
While this moderating effect of stigma consciousness amplified priming effects for self-
reported cognitive problems, it seemed to decrease priming effects for cognitive task
performance, suggesting both stereotype assimilation and contrasts effects depending on the
degree of conscious control on the outcome measure.

In sum, emerging evidence suggests that informing women with breast cancer about the
relationship between chemotherapy and cognitive problems increases cognitive complaints
and decreases cognitive performance. Some patients appear more vulnerable to stereotype
priming effects; in particular, patients who are highly aware of the ‘chemobrain’ stereotype
– e.g., through firsthand experience or high levels of stigma consciousness – may be
motivated to ‘undo’ the stereotype, which may be successful in the short run but may
deplete patients’ resources and therefore backfire in the longer run [74].
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Implications of a stereotype threat analysis of cancer-related cognitive deficits
Though more research is certainly needed in clinical settings, the work of Schagen, Das and
colleagues offers a generative perspective. Like a broader self-regulatory analysis,
integrating a stereotype threat analysis into research on cancer-related cognitive change can
reveal novel insights into the nature and treatment of these problems. The hundreds of
studies that have focused on the mechanisms underlying stereotype threat effects and ways
to reduce them may offer a recipe for further understanding the adverse cognitive affects
that people report subsequent to chemotherapy.

In terms of mechanisms, future research should assess how exactly stereotype priming
affects cancer patients. Empirical findings outside the clinical setting link the negative
effects of stereotype priming on test performance to anxiety, ruminative thought [61],
attentional distraction [75], and decreased working memory capacity [68]. Other studies
found that stereotype priming negatively affects performance due to changes in motivation
and effort. For example, the ‘mere effort’ hypothesis suggests that during task performance,
an individual under threat tries hard to disprove a negative stereotype, which ironically leads
to worse performance [76–77]. Each of these mechanisms may provide insights into
psychological processes contributing to cognitive deficits in cancer patients.

Consider, for example, the integrated process model of stereotype threat [66], which
specifies that physiological stress, active monitoring of performance, and suppression of
negative thoughts and emotions fuel the experience of being threatened by a stereotype. In
the cancer context, a person is likely to experience high levels of stress and anxiety about the
disease and its consequences (e.g., “will I be able to continue to work?’). They may also try
to remove fatalistic thoughts and emotions from their everyday thinking (e.g., “don’t think
this may be my last holiday”), and be vigilant about monitoring symptoms of impairment
(e.g., “am I forgetting things more?”). Such concerns may then “spill-over” as stereotype
threat is prone to do [78], affecting not just cognitive functioning but also affective and
motivational consequences of a cancer diagnosis.

Perhaps the greatest potential of a stereotype threat perspective is its implications for
reducing cognitive deficits. Many promising approaches have emerged that generally focus
on changing the stereotype, buffering identities from stereotyped expectations, and fostering
coping strategies to deal with the threat when it is elicited [79]. Stereotype threat research
also points to the pivotal importance of the particular identity to which one subscribes.
When, for example, women self-identify more strongly with the stereotyped group, they
show stronger stereotype threat effects on cognitive function. When primed with a positive
or different identity, however, these women exhibit improvements in working memory
capacity [71]. The most recent study by Das et al. [73] showing a moderating effect of
women’s self-consciousness of being a cancer patient represents an encouraging step in this
direction, at least in terms of initial efforts to disprove the stereotype.

In a related vein, one interesting aspect of cancer patients’ experiences is that they can self-
identify in various ways (e.g., as a “survivor” or “warrior”) [80]. An important question,
then, is whether certain identities might better insulate patients from vulnerability to
stereotypes about cognitive decline. Research might examine whether cognitive
performance can be improved if patients receive information that challenges conventional
stereotypes about chemotherapy. For example, while simply informing patients that they
might experience cognitive deficits can increase self-reported cognitive difficulties [7] and
lower performance on cognitive tests [69], arming patients with the knowledge that not all
patients experience long-term difficulties and that deficits can be treated effectively [81]
may lessen stereotype threat. Additionally, teaching people about stereotype threat processes
can help mitigate their manifestation by providing an external attribution that reduces the
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apprehension and anxiety that can interfere with performance [82]. Thus, cancer patients
might be taught about the “chemobrain” stereotype and how it can create expectations that
undermine cognitive function. Armed with such information, patients might then better
resist succumbing to these effects. Such research should also examine the bi-directional
possibility than improved cognitive performance may in turn help to diminish patients’
negative expectancies about cognitive decline.

Conclusion
We have presented two interrelated mechanisms extensively examined in social
psychological research that may contribute to the understanding of treatment-related
cognitive decline, an important issue in cancer survivorship. We focused on a self-regulatory
analysis as well as the specific challenges of expectancies and stereotypes to illustrate the
generative potential of a social psychological perspective in cancer research. Rather than
suggesting that these processes of self-regulation and stereotype threat are the primary
catalysts of cognitive deficits among cancer patients, we propose they may help explain
some processes for some patients.

Processes of self-regulation challenge and stereotype threat may affect certain subsets of
patients to increase cognitive complaints if not actually degrade cognitive performance, as
self-control demands and stereotype threat have been shown to influence cognitive
functioning in other, non-patient samples. This raises the possibility that some survivors
may experience cognitive changes that are driven primarily by psychological processes,
potentially in the absence of biological components. For other survivors, these processes
may play more of an additive role, contributing further to the decline precipitated by
pharmacological and or biological factors. And for still others, these processes may operate
in more of a mediational manner in representing the psychological pathways through which
pharmacological and biological causes exert their phenomenological influence. For example,
ego depletion might occur more rapidly and be greater for individuals with increased
biologically-based vulnerabilities for post-treatment cognitive deficits [83–84]. Moreover,
individuals with heightened biologically-based risk might, through their more frequent
difficulties with daily cognitive activities, experience greater levels of stereotype threat that
in turn exacerbates their cognitive difficulties. These and many other possibilities await
further research. Such research may then help to explain some inconsistencies in the cancer
and cognition literature and may be critical to more fully understanding this phenomenon,
and the treatment approaches that are most appropriate for specific individuals.

To the extent that there are multiple independent and interacting causes of change in
cognitive function for cancer survivors [2], the present paper illustrates another set of
variables that have only begun to be examined. Different levels of analysis and perspective
are vital to a full understanding of most any phenomenon. The present application of self-
regulatory and expectancy processes may be one piece of a complex puzzle that positions
researchers to better understand, and ultimately enhance, cancer survivorship.
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Figure 1.
Heuristic model of bi-directional relationships between cognitive deficits and self-regulatory
challenge following cancer
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