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Original Article

Epistemic Beliefs: Relationship to Future Expectancies
and Quality of Life in Cancer Patients
Paul K.J. Han, MD, MA, MPH, Elizabeth Scharnetzki, PhD, Eric Anderson, PhD, John DiPalazzo, MS, MPH,
Tania D. Strout, PhD, Caitlin Gutheil, MS, F. Lee Lucas, PhD, Emily Edelman, MS, and Jens Rueter, MD
Center for Outcomes Research and Evaluation, Maine Medical Center (P.K.J.H., E.S., E.A., J.D., C.G., F.L.L.), Portland, Maine; Tufts
University School of Medicine (P.K.J.H., E.A., T.D.S., F.L.L.), Boston, Massachusetts; Department of Emergency Medicine, Maine Medical
Center (T.D.S.), Portland, Maine; The Jackson Laboratory (E.E., J.R.), Bar Harbor, Maine

Abstract
Context. Expectations about the future (future expectancies) are important determinants of psychological well-being among cancer

patients, but the strategies patients use to maintain positive and cope with negative expectancies are incompletely understood.
Objectives. To obtain preliminary evidence on the potential role of one strategy for managing future expectancies: the adop-

tion of “epistemic beliefs” in fundamental limits to medical knowledge.
Methods. A sample of 1307 primarily advanced-stage cancer patients participating in a genomic tumor testing study in com-

munity oncology practices completed measures of epistemic beliefs, positive future expectancies, and mental and physical
health-related quality of life (HRQOL). Descriptive and linear regression analyses were conducted to assess the relationships
between these factors and test two hypotheses: 1) epistemic beliefs affirming fundamental limits to medical knowledge (“fallibil-
istic epistemic beliefs”) are associated with positive future expectancies and mental HRQOL, and 2) positive future expectancies
mediate this association.

Results. Participants reported relatively high beliefs in limits to medical knowledge (M = 2.94, s.d.=.67) and positive future
expectancies (M = 3.01, s.d.=.62) (range 0−4), and relatively low mental and physical HRQOL. Consistent with hypotheses, falli-
bilistic epistemic beliefs were associated with positive future expectancies (b = 0.11, SE=.03, P< 0.001) and greater mental
HRQOL (b = 0.99, SE=.34, P = 0.004); positive expectancies also mediated the association between epistemic beliefs and mental
HRQOL (Sobel Z=4.27, P<0.001).

Conclusions. Epistemic beliefs in limits to medical knowledge are associated with positive future expectancies and greater
mental HRQOL; positive expectancies mediate the association between epistemic beliefs and HRQOL. More research is needed
to confirm these relationships and elucidate their causal mechanisms. J Pain Symptom Manage 2022;63:512−521. Published by
Elsevier Inc. on behalf of American Academy of Hospice and Palliative Medicine. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Key Message
This cross-sectional study explored whether “episte-

mic” beliefs that acknowledge fundamental limits to
medical knowledge might help cancer patients main-
tain positive future expectancies that, in turn, promote
psychological well-being. Supporting this possibility,
these beliefs were associated with greater mental

quality of life, and this association was mediated by pos-
itive future expectancies.

Background
Expectations about the future are important deter-

minants of psychological well-being. A large body of
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empirical research has shown that positive expectations
about the future are associated with higher levels of
positive emotions, self-reported mental health, and sub-
jective well-being, while negative expectations are asso-
ciated with lower levels of these states.1-9 These
associations, furthermore, hold across a wide range of
different types of expectations—from generalized
expectancies that the future will be positive (optimism)
or negative (pessimism),3,10 to more specific expecta-
tions about the occurrence of particular events (out-
come expectancies).11,12 Hope, a variably defined
phenomenon encompassing positive expectancies
about both future outcomes and one’s ability to achieve
them,13-23 has also been associated with greater psycho-
logical well-being in numerous studies.18,24-29

For patients with cancer and other serious illnesses
that pose significant threats of suffering and death, it
stands to reason that these various types of future
expectations should be particularly important determi-
nants of psychological well-being. Observational studies
of advanced cancer patients have shown that both opti-
mism and hope are associated with lower emotional dis-
tress and higher health-related quality of life (HRQOL)
—a broader construct than well-being, representing
both self-rated physical and mental health and func-
tioning30—while pessimism is associated with higher
emotional distress and lower HRQOL.31-37 More spe-
cific expectancies about one’s future survival or length
of life (life expectancies) have shown similar relation-
ships.38-40 In both observational and interventional
studies of advanced cancer patients, unfavorable prog-
nostic perceptions (negative life expectancies) have
been associated with anxiety, depression, and hopeless-
ness,41-45 while favorable prognostic perceptions (posi-
tive life expectancies) have been associated with
positive emotional states.17,37,46-48 A longitudinal study
of advanced cancer patients by George and colleagues
has further demonstrated that changes in prognostic
perceptions are associated with changes in psychologi-
cal well-being, supporting a causal relationship
between these phenomena.49 In this study, worsening
prognostic perceptions were associated with an initial
short-term increase in fear, sadness, worry, and
depressed mood, followed by a recovery to baseline
emotional states.49

If expectations about the future—hereafter referred
to as future expectancies—are important determinants
of psychological well-being for patients with cancer and
other life-limiting illnesses, then a critical question is how
patients maintain positive expectancies or mitigate the
adverse effects of negative ones. Past studies have identi-
fied several coping strategies that have been well-
described in the broader psychological literature.50-53

These include both adaptive strategies (e.g., acceptance,
cognitive reframing, problem solving, emotional or social
support), as well as potentially maladaptive ones (e.g.,

denial, information avoidance, mental or behavioral dis-
engagement).54-56 Among these various strategies, cogni-
tive reframing—i.e., reconceptualizing a problem by
seeing it from a different perspective57—appears to be
especially important. Use of cognitive reframing has
been associated with higher HRQOL and lower depres-
sion among advanced cancer patients who acknowledge
a poor prognosis,51 and studies of early-stage cancer
patients have shown similar associations.53,54

The specific ways patients positively reframe a poor
prognosis have not been well-defined; however, Folk-
man has identified one potential strategy that she has
termed “personalizing the odds.”58 This reframing
strategy consists of two main actions: 1) identifying rea-
sons why the odds do not apply due to attributes of the
individual or situation, and 2) formulating alternative
interpretations of prognostic information that high-
lights its limitations. The psychological importance of
this reframing strategy for patients with serious life-lim-
iting illness is supported by several qualitative stud-
ies.59-61 One study of patients with advanced ovarian
cancer described how some individuals construct and
maintain beliefs in both the indeterminacy of future
outcomes and the inadequacy of medical evidence as a
means of preserving hope in the possibility of a positive
future outcome.62 In this way, beliefs in fundamental
limits to medical knowledge may ultimately promote
greater psychological well-being for some patients with
life-limiting illness.

Beliefs in limits to medical knowledge are specific
instances of a more general class of epistemic
beliefs—that is, beliefs regarding the nature, justifica-
tion, and certainty of human knowledge. Such beliefs,
which educational psychologists have also termed “epis-
temological beliefs” and “personal epistemologies,”63-66

are important determinants of critical thinking and
reasoning skills.67,68 Epistemic beliefs are thought to
evolve over time from a relatively naïve view of knowl-
edge as certain (absolute, definitive, and stable), to a
more advanced view of knowledge as inherently uncer-
tain (contingent, tentative, and mutable).65,67-71 For
medical problems such as the prognosis of seriously ill
patients, epistemic beliefs in fundamental limits to
knowledge—hereafter referred to as “fallibilistic” episte-
mic beliefs—are logically justifiable due to the many
theoretical and empirical factors that make an individu-
al’s prognosis unknowable.72,73 The additional possibil-
ity raised by qualitative studies of how patients cope
with life-limiting illness is whether fallibilistic epistemic
beliefs may also be psychologically adaptive—increasing
well-being by promoting positive future expectancies.

To our knowledge, however, the relationships
between epistemic beliefs, future expectancies, and
psychological well-being have not been investigated
quantitatively. The purpose of this cross-sectional study
was to measure epistemic beliefs and to evaluate the
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extent to which fallibilistic epistemic beliefs are associ-
ated with both positive future expectancies and greater
psychological well-being among a sample of predomi-
nantly advanced-stage cancer patients receiving care in
community oncology settings. We hypothesized that:
1) Fallibilistic epistemic beliefs (acknowledging the lim-
its of medical knowledge) would be associated with
both positive future expectancies and greater HRQOL,
and 2) The association between fallibilistic epistemic
beliefs and HRQOL would be mediated by positive
future expectancies. The study’s overarching objective
was to generate proof-of-concept evidence for a poten-
tial causal role of epistemic beliefs in helping patients
cope with cancer and other life-limiting illnesses, which
might inform more definitive future studies.

Methods
Sample population and recruitment. The sample popula-

tion consisted of a convenience sample of cancer
patients receiving care at community oncology practi-
ces in a predominantly rural Northeastern US state.
Participants were recruited through the Maine Cancer
Genomics Initiative, a statewide program aimed at
advancing precision oncology by providing patients
with free access to large-panel genomic tumor testing
(GTT) performed by the Jackson Laboratory. Eligible
participants consisted of patients of 68 participating
medical, gynecologic, and neuro-oncologists. Physi-
cians offered GTT to patients at their own discretion,
without pre-specified exclusion criteria, although it was
anticipated that they would primarily enroll patients
with advanced cancer who had exhausted conventional
treatment options. The determinants of oncologists’
decisions to offer GTT to patients are currently being
investigated; however, available evidence suggests that
greater availability of testing and advanced cancer stage
are critical factors, along with greater knowledge and
favorable attitudes among physicians.74-76 Patients who
agreed to receive GTT were invited to participate in a
study of their knowledge, attitudes, and experiences
regarding GTT, of which the current study was a part.
After providing written informed consent, study partici-
pants then completed repeated questionnaires admin-
istered either by paper or online through a REDCap
Cloud� survey data platform. The study protocol was
reviewed and approved by the Western IRB (WIRB),
Tracking Number 20170880.

The sample for the current study consisted of partic-
ipants who consented, registered and enrolled in
MCGI as of Dec. 31, 2020, and completed a 30-minute
baseline questionnaire assessing their knowledge, atti-
tudes, and expectations regarding GTT, as well as soci-
odemographic and other psychosocial factors; this
questionnaire contained all measures used in the cur-
rent study. Patients completed the questionnaire after

their initial consult with their clinician about GTT, but
before receiving test results.

Measures. Epistemic beliefs were assessed using a new 5-
item measure (a = 0.62) that our group developed by
adapting questions from various existing measures of
individual differences in epistemic beliefs or personal
epistemologies.67,69,77,78 These measures ascertain the
extent to which individuals believe that knowledge is
inherently contingent, tentative, and mutable, as
opposed to absolute, definitive, and stable.65,67,69,70 We
modified individual items from various existing meas-
ures to be specific to the medical domain and to assess
beliefs in two aspects of medical knowledge—indeter-
minacy and ambiguity—of potential importance to
patients’ responses to prognostic uncertainty.62 Three
items assessed indeterminacy: 1) “Sometimes there are
no right answers to medical problems,” 2) “There are
no absolute truths in medicine,” and 3) “There are
many things in medicine that doctors and medical
researchers will never know.” Two items assessed ambi-
guity, focusing on the mutability or instability of infor-
mation: 1) “The results of medical research change
constantly,” and 2) “Medical information that seems
correct today can be proven false in the future.” Items
measured participants’ level of agreement using a 5-
point Likert response scale with end-point anchors
“Strongly Disagree” and “Strongly Agree.” Items were
averaged to produce a summary score, with higher val-
ues indicating more fallibilistic epistemic beliefs in the
limits of medical knowledge. An exploratory factor
analysis (maximum likelihood, Oblimin rotation) sug-
gested a two-component structure consistent with the a
priori constructs of indeterminacy and ambiguity, which
accounted for 28% and 10% of the variance, respec-
tively. All individual survey items within each compo-
nent demonstrated factor loadings ≥0.50, and no item
demonstrated high loadings on more than one compo-
nent.

Positive future expectancies were assessed using a subset
of items from the Herth Hope Index (HHI), a 12-item
measure designed to assess hope in people with
chronic illness, and used in numerous studies of hope
and coping.47,79 Individual items of the HHI assess
three main factors: “inner sense of temporality and
future,” “inner positive readiness and expectancy,” and
“interconnectedness with self and others.”41 We admin-
istered the 4 items (a = 0.58) that in our judgment
focus most precisely on future expectancies: 1) “I have
a positive outlook toward life,” 2) “I can see possibilities
in the midst of difficulties,” 3) “I feel scared about my
future,” 4) “I feel life has value and worth.”79 Items
used a 5-point Likert response scale with end-point
anchors “Strongly Disagree” and “Strongly Agree,” and
were averaged to produce a summary score with higher
values indicating more positive expectancies (item 3
was reverse-coded).

514 Vol. 63 No. 4 April 2022Han et al.



Health-related quality of life was assessed using the 10-
item PROMIS Short-Form Global Health measure
(V.1.2).80-82 This validated measure ascertains self-rated
physical and mental health; summary scores are com-
puted and standardized to the general population
using a T-score metric (mean = 50, standard devia-
tion = 10), with respect to age, sex, education, and
race/ethnicity based on US Census data. Items are
scored on a Likert scale from 1 to 5, with 5 representing
higher levels of health. The measure produces 2 com-
ponent scores: global physical health and global mental
health; the physical component scale (PCS) comprises
4 items on physical health, physical functioning, pain
intensity, and fatigue, whereas the mental component
scale (MCS) includes 4 items on overall quality of life,
mental health, satisfaction with social activities and
relationships, and emotional problems. Two items
(general health and social roles) are not used to calcu-
late PCS and MCS scores.

Sociodemographic and clinical characteristics included
age, gender, education level (assessed using five
response categories: “Less than high school,” “High
School Graduate/GED,” “Some college/Trade School,”
“Bachelor’s Degree” and “Graduate Degree), house-
hold income (assessed by self-reported income catego-
ries); and rurality of participants’ primary residence was
classified using USDA Rural-Urban Commuting Area
codes based on patient Zip codes. Clinical characteris-
tics included cancer type (five categories: breast, colon,
lung, prostate, and all other types) and stage (I-IV).

Data analysis. We computed descriptive statistics for
all study variables (sociodemographic and clinical char-
acteristics, epistemic beliefs, positive future expectan-
cies, and HRQOL), and used ANOVA to explore
between-group differences in epistemic beliefs by socio-
demographic and clinical characteristics. To test study
Hypothesis 1, we conducted separate linear regression
analyses with epistemic beliefs as the independent vari-
able and both positive future expectancies and
HRQOL (both physical and mental component sub-
scores) as the dependent variables. To test study
Hypothesis 2, we conducted additional linear regres-
sion analyses with positive expectancies as the indepen-
dent variable and both physical and mental HRQOL
subscores as the dependent variables, and then
assessed the potential mediational effect of positive
future expectancies by fitting a multivariable linear
regression model with epistemic beliefs as the indepen-
dent variable and HRQOL as the dependent variable,
adjusting for positive expectancies (following the
method of Baron and Kenny).83 We conducted all anal-
yses using SPSS (Version 27), and further assessed
mediation with the PROCESS macro (Model 4),84

which uses ordinary least squares regression and boot-
strapping to estimate indirect (mediational) effects.
Data were assumed to be missing at random; thus, we

used a listwise deletion strategy for participants with
missing data on any of the outcome measures.

Results
Table 1 summarizes sociodemographic and clinical

characteristics of the study population. Of the 1605 par-
ticipants enrolled in the MCGI study, 1307 (81%) com-
pleted the survey items used in this analysis. The

Table 1
Sociodemographic and Clinical Characteristics of Study

Population
N (%)a

Age
<30 7 (0.5%)
30-39 26 (2%)
40-49 93 (7.1%)
50-59 274 (21%)
60-69 464 (35.5%)
≥70 434 (33.2%)
Unknown/Missing 9 (0.7%)

Gender
Female 760 (58.2%)
Male 536 (41%)
Unknown/Missing 11 (0.8%)

Race
White 1276 (97.6%)
Black 6 (0.5%)
Asian 7 (0.5%)
American Indian/Alaska Native 5 (0.4%)
Other 8 (0.6%)
Unknown/Missing 5 (0.4%)

Ethnicity
Not Hispanic or Latino 1285 (98.3%)
Hispanic or Latino 13 (1%)
Unknown/Missing 9 (0.7%)

Education
Less than high school 83 (6.4%)
High school graduate 402 (30.8%)
Some college/Trade school 413 (31.6%)
Bachelor's degree or higher 363 (27.7%)
Unknown/missing 46 (3.5%)

Household income
Less than $25,000 342 (26.2%)
$25,000 - $49,999 361 (27.6%)
$50,000 - $74,999 226 (17.3%)
$75,000 - $100,000 118 (9%)
>$100,000 110 (8.4%)
Unknown/missing 150 (11.5%)

Rurality
Metropolitan area 328 (25.1%)
Large rural 455 (34.8%)
Small or isolated rural 457 (35%)
Unknown/missing 67 (5.1%)

Cancer stage
Stage I 53 (4.1%)
Stage II 46 (3.5%)
Stage III 190 (14.5%)
Stage IV 967 (74%)
Unknown/Missing 50 (3.9%)

Cancer type
Breast 128 (9.8%)
Colon 133 (10.2%)
Lung 187 (14.3%)
Prostate 83 (6.3%)
Other 776 (59.4%)

aTotal N = 1307; not all rows for each variable sum to 1307 due to missing data.
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sample had an average age of 64.2 years (range 19 to
97) and contained slightly more female participants
(58%); 98% of participants reported white race and
non-Hispanic ethnicity. A majority had not completed
a college degree (69%), came from households with
less than $50,000 annual household income (54%) and
lived in a rural setting (70%). Most participants (89%)
had advanced (Stage III or IV) cancer.

The overall mean score on the epistemic beliefs mea-
sure was 2.94 (s.d.=.67) on a scale from 0−4, indicating
a relatively high level of fallibilistic epistemic beliefs.
There were significant between-group differences in
epistemic beliefs by education (F3, 1247 = 4.35, h2 = 0.01,
P = 0.005) and household income (F5, 1220 = 4.14,
h2=.02, P<0.001). Subgroup differences for each of
these sociodemographic variables showed no consistent
“dose-response” pattern (Appendix). However, post-
hoc analyses demonstrated that participants with some
college or trade school education had less fallibilistic
epistemic beliefs (M = 2.84, s.d.=.68) than participants
with either high school education or less (M = 2.99, s.d.
=.66, P = 0.02), or bachelor’s degree or higher
(M = 2.98, s.d.=.66, P = 0.01); furthermore, participants
reporting household income >$100,000 had more falli-
bilistic epistemic beliefs (M = 3.05, s.d.=.61) than partici-
pants reporting income of $75,000-$100,000 (M = 2.79,
s.d.=.70, P = 0.04). There were no significant between-
group differences in epistemic beliefs by any other soci-
odemographic or clinical characteristics.

The mean score on the abbreviated Herth Hope
Index was 3.01 (s.d.=.62) on a scale from 0−4,

indicating relatively positive general future expectan-
cies. Mental health (MCS) scores on the PROMIS
Short-Form Global Health measure (M=46.88, s.d.
=8.16) were lower than normed scores for the general
population (M = 50), as were physical health (PCS)
scores (M=43.99, s.d.=8.46).40

Relationship between epistemic beliefs, positive future
expectancies, and HRQOL. Consistent with Hypothesis
1, more fallibilistic epistemic beliefs were significantly
associated with both 1) more positive future expec-
tancies (b = 0.11, SE=.03, P<0.001), and 2) higher
mental HRQOL as assessed by PROMIS MCS scores
(b=.99, SE=.34, P = 0.004). More fallibilistic epistemic
beliefs were not associated with physical HRQOL as
assessed by PROMIS PCS scores (b = 0.36, SE = 0.35,
P = 0.30). Consistent with predictions, more positive
future expectancies were also significantly associated
with higher mental HRQOL (b = 6.90, SE = 0.31,
P< 0.001).

Mediational analysis. Consistent with Hypothesis 2,
the relationship between fallibilistic epistemic beliefs
and higher mental HRQOL was mediated by positive
future expectancies (Fig. 1): the significant positive
association between these variables (path c: b = 0.99,
SE = 0.33, P = 0.004) became non-significant when posi-
tive expectancies were added to the regression model
(path c’: b = 0.21, SE = 0.29, P = 0.47), and a Sobel test
was consistent with full mediation (Sobel Z = 4.27,
P<0.001). The indirect effect estimated using the PRO-
CESS macro,84 furthermore, was significant, (b = 0.77,
SE = 0.19, 95% CI: 0.40−1.15), supporting the

Fig. 1. Associations between epistemic beliefs, hope, and mental health-related quality of life (HRQOL).
a, b, and c represent regression coefficients for the associations between epistemic beliefs, hope, and mental health-related

quality of life (HRQOL); c’ represents the regression coefficient for the association between epistemic beliefs and mental
HRQOL, adjusting for hope (total effect).

ns = non-significant.
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robustness of the mediating effect of positive future
expectancies in the relationship between epistemic
beliefs and mental HRQOL.

Discussion
In this study we investigated the prevalence and psy-

chological significance of epistemic beliefs among mostly
advanced-stage cancer patients receiving care in commu-
nity oncology settings. We found that these patients had
a fairly high level of fallibilistic epistemic beliefs acknowl-
edging fundamental limits to medical knowledge, and
that epistemic beliefs differed by education and income
level. Most importantly, we also found that fallibilistic
epistemic beliefs were associated with both more positive
general future expectancies and higher levels of mental
HRQOL, and that positive future expectancies also
mediated the relationship between epistemic beliefs and
mental HRQOL. Fallibilistic epistemic beliefs were not
associated with physical HRQOL; however, this finding
is expected given that physical HRQOL encompasses
physical rather than emotional functioning, and symp-
toms of pain and fatigue rather than anxiety or
depressed mood. Although the cross-sectional nature of
this study restricts causal inferences, our findings support
our study hypotheses and raise the possibility that episte-
mic beliefs in limits to medical knowledge may increase
mental HRQOL, and primarily by increasing positive
future expectancies.

To our knowledge, epistemic beliefs among cancer
patients have not been previously measured, nor have
their relationships with HRQOL and other outcomes
related to psychological well-being been investigated.
Our findings must thus be interpreted with caution,
particularly given the novel nature of our measure of
epistemic beliefs, and its somewhat low internal consis-
tency reliability. Reliable and valid measures of this
construct need to be developed, and our findings need
to be replicated before any definitive conclusions can
be drawn about the causal relationships between episte-
mic beliefs, future expectancies, and psychological well-
being. In the meantime, however, we believe our pre-
liminary findings endorse further investigation of these
relationships. The factor structure of our new epistemic
beliefs measure supports its construct validity. Further-
more, although the observed between-group differen-
ces between epistemic beliefs by both education and
income levels showed no clear “dose-response” pattern,
they provide initial support for the measure’s construct
validity given the potential influence of sociodemo-
graphic factors on the development of epistemic
beliefs.69-71

Above all, our findings are consistent with both psy-
chological theory and emerging empirical evidence
suggesting a potential causal relationship between

epistemic beliefs, positive future expectancies, and psy-
chological well-being among patients with life-limiting
illness.58-62,85 Believing that one’s own future lies
beyond the ken of medical knowledge may be a critical
factor that enables some patients to maintain hope in
the possibility of beating the odds.86 The extent of this
potential effect likely depends on numerous factors,
including individual characteristics (e.g., health literacy
and numeracy, dispositional optimism or other person-
ality characteristics) and clinical circumstances (e.g.,
diagnosis, prognosis, availability of alternative treat-
ment options). More research is needed to evaluate
the potential moderating role of these and other fac-
tors. In the meantime, our data suggest that for at least
some patients, the adoption of fallibilistic epistemic
beliefs may ultimately be a strategy that promotes “tol-
erance” of uncertainty about their prognosis—that is,
the capacity to achieve an adaptive balance in one’s
negative and positive psychological responses to this
uncertainty.87,88 Research investigating the relationship
between epistemic beliefs and patients’ uncertainty tol-
erance is an important future need.

If confirmed by future research, the observed rela-
tionship between epistemic beliefs, positive future
expectancies, and psychological well-being has impor-
tant implications for clinical practice and research. It
suggests that prognostic uncertainty—the end-product
of fallibilistic epistemic beliefs—may sometimes be psy-
chologically adaptive. Patients with serious life-limiting
illnesses may not always avoid, respond negatively to, or
reduce prognostic uncertainty; rather, they may some-
times seek, respond positively to, and maintain it as a
way of coping with the threat of death. Prognostic
uncertainty and psychological well-being may thus have
a more complicated relationship than prior studies
would suggest,89-92 and more research is needed to bet-
ter understand this relationship.

These findings also raise deeper normative ques-
tions about whether and how clinicians should attempt
to mitigate the adverse psychological effects of unfavor-
able prognostic perceptions on patients with cancer
and other life-limiting illnesses. On the one hand, the
positive relationships between epistemic beliefs, posi-
tive future expectancies, and psychological well-being
suggest that reinforcing patients’ beliefs in fundamen-
tal limits to medical knowledge—thereby maintaining
their prognostic uncertainty—may be an appropriate
strategy for some patients. Clearly, however, this
approach may also have undesirable effects. It may
lead patients to discount evidence-based prognostic
estimates, and promote “false hope”—that is, unrealisti-
cally positive life expectancies—which may prevent
patients from acknowledging and preparing for the
possibility of death.15,18,58,93,94 It should be noted, how-
ever, that the generic, positive future expectancies we
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measured, using items from the Herth Hope Index, are
not logically incompatible with more specific, negative
life expectancies that acknowledge the possibility of
death. Furthermore, reinforcing epistemic beliefs that
maintain prognostic uncertainty is not the only way to
promote psychological well-being among patients with
life-limiting illnesses, given that survival is not the only
positively valued future outcome. Other outcomes—e.
g., meaning, purpose, connectedness with loved ones
—may be equally valued and more achievable, and
shifting attention to these or other important expectan-
cies may be a more morally appropriate way to achieve
psychological well-being.93,95-97 More research is
needed to understand how and to what extent patients
shift between different types of expectancies when con-
fronting life-limiting illness, and what other coping
strategies are most effective and appropriate for miti-
gating the adverse psychological effects of unfavorable
prognostic perceptions.

Our study had several limitations that qualify its find-
ings. The sample population consisted of predominantly
White residents of a largely rural state; more research is
needed to replicate our findings in more diverse popu-
lations. Participants were also enrolled in a larger obser-
vational study examining the use of genomic tumor
testing, which may have influenced their responses to
the survey measures. Participants completed all meas-
ures before receiving their GTT results; therefore, these
results cannot have affected their responses. Neverthe-
less, the novel nature of GTT and the opportunity to
engage in research may have engendered heightened
participants’ expectations of therapeutic benefit, or
favored recruitment of patients with more positive views
of medical knowledge. More work is thus needed to rep-
licate our findings in patient populations receiving usual
care only. More research is also needed to improve the
measurement of epistemic beliefs and to evaluate how
they relate to similar constructs—e.g., belief in sci-
ence,98 perceived credibility of science,99 trust in the
medical profession.100 Furthermore, we measured
future expectancies only in a general sense, using select
items from a widely used measure of hope; we did not
measure participants’ specific life expectancies, or per-
sonal perceptions of prognosis. Further work is needed
to understand how epistemic beliefs influence patients’
specific prognostic expectancies, and how these expec-
tancies relate to not only HRQOL, but more specific
related outcomes—e.g., hope, positive emotions, life
satisfaction.2,24,25,101 Finally, the cross-sectional nature
of our study limits inferences about the causal relation-
ships between different variables, and more studies uti-
lizing longitudinal and interventional designs are
needed to confirm these relationships.

In spite of these limitations, our study provides ini-
tial evidence that epistemic beliefs may play an impor-
tant role in helping cancer patients cope with an

unfavorable prognosis. The study endorses the value of
further research to confirm our findings, understand
their mechanisms, and develop interventions that can
improve the psychological well-being of patients with
advanced cancer and other life-limiting illnesses.
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