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Background: Older patients with advanced cancer who are 100% certain they will be cured pose 

unique challenges for clinical decision-making, but the prevalence and correlates of absolute 

certainty about curability (ACC) are unknown.

Methods: Cross-sectional data were collected in a geriatric assessment trial. ACC was assessed 

by asking patients: “What do you believe are the chances that your cancer will go away and never 

come back with treatment?” Response options were 100% (coded ACC), >50%, 50/50, <50%, 0%, 

and uncertain. Willingness to bear adversity in exchange for longevity was assessed by asking 

patients to consider trade-offs between survival and two clinical outcomes that varied in 

abstractness: a) maintaining quality of life (QoL; an abstract outcome) and b) specific treatment-

related toxicities (e.g., nausea/vomiting, worsening memory). Logistic regression was used to 

assess the independent associations of willingness to bear adversity with ACC.

Results: Of the 524 patients (age range: 70-96), 5.3% reported that there was a 100% chance that 

their cancer will be cured (ACC). ACC was not significantly associated with willingness to bear 

treatment-related toxicities, but was more common among patients who were willing to trade QoL 

for survival (Adjusted Odds Ratio: 4.08, 95% Confidence Interval 1.17-14.26).

Conclusions: Patients who were more willing to bear adversity in the form of an abstract state, 

decreased QoL, were more likely to demonstrate ACC. Although conversations about prognosis 

should be conducted with all patients, those who are willing to trade QoL for survival may 

especially benefit from conversations that focus on values and emotions.

Precis:

Patients who were more willing to bear adversity in the form of an abstract state, decreased quality 

of life, were more likely to believe, with 100% certainty, that they could be cured. Although 

conversations about prognosis should be conducted with all patients, those who are willing to trade 

quality of life for survival may especially benefit from conversations that focus on values and 

emotions.
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Introduction

Many patients with advanced cancer are older adults who also have significant comorbidities 

and functional impairments1 which increase the complexity of care and contribute to poorer 

outcomes. To allow informed decision-making about treatment, it is important to ensure that 

older patients have an accurate understanding of the curability of their cancer. Unfortunately, 

it has proven difficult to help patients understand that their disease is incurable, 2 and recent 

research has begun to offer explanations.3 Disease understanding has been shown to be 

affected by patients’ abstract beliefs, values, and worldviews,4 and some patients privilege 

those perspectives over scientific data5 in absolutist ways, leaving no room for uncertainty. 

Studies evaluating patients’ perceptions of the curability of advanced cancer generally have 

patients report their responses in the form of percentages.6,7 We are aware of no studies that 

Loh et al. Page 2

Cancer. Author manuscript; available in PMC 2020 July 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



have examined the prevalence of absolute certainty about curability (ACC), believing with 

100% certainty that one will be cured.

Estimating the prevalence of ACC and identifying its correlates are crucial, as patients who 

are 100% certain they will be cured pose unique challenges for physicians. For example, it 

may be more difficult to encourage a patient to accept symptom-directed care or limit 

aggressive medical interventions if the patient is absolutely certain they will be cured. It is 

likely that these patients have higher healthcare needs,8 utilize more resources,9 and require 

more time.

Many medical interventions are invasive, dangerous, and potentially harmful, but patients 

may be more willing to bear these consequences in exchange for the prospect of a longer 

life. Trade-off preferences are presumed to vary widely, with some older patients perceiving 

outcomes such as compromised function, impaired cognition, adverse medication reactions, 

and poor quality of life (QoL) as fates “worse than death.”10 In contrast, other patients are 

willing to trade these adversities in exchange for living longer. Although it has been shown 

that beliefs about curability may be affected by patients’ abstract beliefs, values, and 

worldviews,4 it is unknown whether patients’ trade-off preferences, which proxy abstract 

beliefs,11 are similarly associated with beliefs about curability. In this study, we examine the 

association between patients’ willingness to bear adversity in exchange for longevity and 

ACC.

Our premise is that patients’ trade-off preferences reflect the extent to which they want to be 

cured, and this desire for cure will be reflected in their numeric responses to questions about 

the perceived curability of their cancer. We hypothesized that patients who report greater 

willingness to bear adversity (treatment-related toxicity and decreased QoL) in exchange for 

longevity would be more likely to report that there was a 100% chance that their cancer will 

be cured, thereby demonstrating ACC. To this end, we estimate the prevalence of ACC and 

examine the relationships between trade-off preferences and ACC.

Methods

Study design

This is a cross-sectional analysis of baseline data from a national cluster-randomized 

controlled trial evaluating the effect of a standardized geriatric assessment (GA) on 

communication between older patients with advanced solid tumors or lymphoma, 

oncologists, and caregivers [University of Rochester Cancer Center (URCC); 

NCT02107443]. The study was conducted within the University of Rochester National 

Cancer Institute Community Oncology Research Program (NCORP) and enrolled patients 

and caregivers from 31 community oncology sites between October 2014 and April 2017.12 

Prior to enrollment, the study was approved by the Research Subjects Review Board at 

University of Rochester and Institutional Review Boards at all of the individual NCORP 

affiliate sites. All patients and caregivers provided informed consent from to enrollment.
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Participants and brief description of the primary study

URCC 13070 included patients who were aged ≥70 years, had a diagnosis of stage III/IV 

solid tumor or lymphoma that was considered by their treating oncologists to be incurable, 

were considering or receiving any kind of cancer treatment (any line), and had ≥1 impaired 

domain on GA (other than polypharmacy risk).13–16 Once informed consent was obtained, 

patients completed demographics and underwent a GA. Patients who met eligibility criteria 

completed additional measures as described below, which were also conducted at baseline. 

The unplanned secondary analyses reported here focus on data collected before patients 

were exposed to the standardized GA intervention or usual care.

Measures

Outcome variable: Beliefs about curability—Patients were asked about their beliefs 

regarding the curability of their cancer: “What do you believe are the chances that your 

cancer will go away and never come back with treatment?” Options were 100%, >50%, 

50/50, <50%, 0%, or uncertain. This question was adapted from a prior study. 17 Those who 

did not provide any response were excluded from our analysis. The remaining patients were 

categorized into two groups: ACC (100%) versus “Other”.

Independent variables: trade-off preferences—We examined two types of trade-offs. 

The first type concerned trade-offs between non-abstract treatment-related toxicities and 

survival. Patients were asked to provide their responses to the following five scenarios: I 

would like to try treatments for my cancer if they could make me live longer, even if it is 

very likely they would a) have a high level of side effects (such as nausea/vomiting), b) 

make me bedbound and unable to use the bathroom without assistance, c) make me require 

more assistance from family and friends with completing daily activities (such as shopping 

and managing money), d) make my memory worse, e) cause me to become confused often 

so that I am not aware of my surroundings. For each of these five scenarios, response options 

were strongly agree, agree, neutral, disagree, and strongly disagree. We assigned a score of 1 

if patients selected strongly agree or agree. The scores were summed to a total score that 

ranged from 0 to 5. A higher score indicated that patients were more likely to try treatments 

despite toxicity if the treatments would make them live longer.

The second type of trade-off focused on an abstract outcome, maintaining QoL, with no 

mention of cancer treatments. Patients responded to the following statement: “Maintaining 

my quality of life is more important to me than living longer.” Response options were 

strongly agree, agree, neutral, disagree, and strongly disagree. These responses were 

collapsed into three categories: strongly agree or agree, neutral, and disagree or strongly 

disagree.

Other covariates—Covariates included age, gender, race, education level, marital status, 

annual household income (≤$50,000 vs. >$50,000 vs. decline to answer; in US dollars), 

cancer type (breast, gastrointestinal, genitourinary, lung, other; extracted from the medical 

records by a Clinical Research Associate at each site), polypharmacy risks,18 and the 

presence (vs. absence) of impairments in the following seven GA domains: physical 

performance, functional status, comorbidity, cognition, nutrition, instrumental social support 
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(e.g. someone to take you to the doctor if needed), and psychological health.19,20 GA 

impairments were defined using validated cut-points (Supplemental Table 1). GA domains 

were included as potential covariates because patients’ underlying medical, psychological, 

and social health may affect how patients process and understand information about their 

disease.

Two communication variables, the Perceived Efficacy in Patient-Physician Interactions 

(PEPPI) scale and patient’s recalled prognostic discussion with their oncologist, were 

included as potential covariates because the perceived quality and content of doctor-patient 

communication may influence prognostic understanding. The PEPPI is a 5-item 

questionnaire that assesses a patient’s confidence in his or her ability to communicate with 

his or her oncologist.21 Each question is rated on a 5-point Likert scale, 1 being not 

confident and 5 being very confident. Higher score indicates higher communication self-

efficacy. For recalled prognostic discussion, patients were asked the following question: “To 

what extent have you discussed your prognosis with your doctor?” Options were completely, 

mostly, a little, or not at all.22 These options were further collapsed into two groups: 

completely or mostly vs. a little or not at all.

Statistical analyses

We used descriptive analyses to summarize the data. Bivariate analyses were initially used to 

evaluate the associations of patient trade-off preferences with ACC. We also explored the 

bivariate relationships of demographic, clinical, GA, and communication covariates with 

ACC. All variables in the bivariate analyses with a p-value ≤0.20 were entered into a 

multivariate logistic regression. A two-sided p value of <0.05 was considered statistically 

significant.

For sensitivity analyses, we removed patients who were uncertain about curability and 

performed a separate logistic regression to evaluate the association of trade-off preferences 

with ACC. In addition to conducting analyses on binary outcomes (ACC present vs. absent), 

we treated beliefs about curability as a 5-level ordinal variable (i.e. 0%, <50%, 50/50, >50%, 

and 100%) and used ordinal regression. All analyses were conducted using the SAS software 

(version 9.3).

Results

URCC 13070 enrolled 541 patients, 17 of whom did not respond to the question “What do 

you believe are the chances that your cancer will go away and never come back with 

treatment?” leaving a sample of 524 patients for this analysis.

The mean age was 76.6 [range: 70-96, standard deviation (SD): 5.2] and 51.3% were male. 

Most were married (64.5%), white (89.7%), and had some college education (51.9%). Over 

49% had an annual household income of ≤$50,000. Approximately 71% recalled discussing 

their prognosis “completely” or “mostly” with their oncologist. Detailed description of the 

cohort is shown in Table 1.
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Beliefs about curability and prevalence of ACC

Figure 1 shows the distribution of beliefs about curability. When asked, “What do you 

believe are the chances that your cancer will go away and never come back with treatment”, 

28 (5.3%) patients responded with 100%, demonstrating ACC.

Multivariate analyses

Forty-one respondents (7.8%) disagreed or strongly disagreed with the statement 

“maintaining my quality of life is more important than living longer.” On multivariate 

analysis, those who disagreed/strongly disagreed with this statement were more likely to 

believe that there was a 100% chance that their cancer could be cured [Adjusted Odds Ratio 

(AOR) 4.08, 95% Confidence Interval (CI) 1.17-14.26] (Table 2). The association between 

trade-off preference in the form of treatment-related toxicity and ACC did not meet the pre-

specified cut-off in bivariate analysis (Odds Ratio (OR) 0.94, 95% CI 0.73-1.22; P=0.64) for 

inclusion in the multivariate analysis (Table 1).

ACC was more common among patients who were non-white vs. white (AOR 3.40, 95% CI 

1.22-9.49), had <high school education vs. some college or above (AOR 3.03, 95% CI 

1.03-8.94), and had impaired instrumental social support vs. not (AOR 3.43 95% CI 

1.49-7.91). ACC was less common among patients who had impaired functional status vs. 

not (AOR 0.41, 95% CI 0.18-0.94) (Table 2).

Sensitivity analyses

In the logistic regression model excluding patients who were uncertain about curability, 

patients who were willing to trade QoL for survival were more likely to demonstrate ACC 

(AOR 4.27, 95% CI 1.11-16.46). In the ordinal regression model, patients who were willing 

to trade QoL for survival were more likely to respond with increasing certainty of curability 

(ordinal: AOR 2.32, 95% CI 1.10-4.91). Consistent with the primary findings, trade-off 

preferences between treatment-related toxicity and survival were not statistically significant 

in the ordinal and logistic regression models.

Discussion

In this cross-sectional analysis among older patients with advanced cancer who expressed 

beliefs about curability, we showed that a minority (5%) believed that there was a 100% 

chance that their cancer will go away and never come back with treatment. Patients who 

were more willing to trade QoL (an abstract concept) for survival were more likely to hold 

this absolutist belief, but there was no relationship between willingness to bear specific 

treatment-related toxicity and ACC.

Our findings help elucidate the intricate relationship between patients’ willingness to trade 

off QoL for survival and their beliefs about the curability of their cancer. More broadly, the 

results are inconsistent with the idea that disease understanding is the product of a 

dispassionate, rationale assessment by the patient of his or her situation. Rather, disease 

understanding is affected by patients’ beliefs, values, and worldview, as well as information 

provided by their oncologist. However, merely sharing prognostic information will not be 
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sufficient to ensure that patients with an incurable cancer develop an accurate understanding 

of their prognosis.

Whereas responses to the abstract trade-off item about QoL were associated with beliefs 

about curability, responses to specific items about willingness to bear concrete, easily 

envisioned symptoms and side effects (nausea/vomiting, assistance with activities, bedbound 

state, confusion, worsening memory) were not. We thus found mixed support for the 

hypotheses. The findings are consistent with the premise that patients’ trade-off preferences 

reflect the extent to which they hope to be cured, and this hope for cure will be reflected in 

their responses to items about the perceived curability of their cancer. However, it appears 

that this effect is confined to trade-off items involving abstract constructs (such as QoL) and 

is not observed when the trade-off items pertain to concrete, easily imagined symptoms and 

states (e.g., being bedbound). It seems that some patients, when asked to trade-off something 

abstract (like not maintaining QoL) in exchange for survival will respond in absolutist terms, 

perhaps reflecting a particular worldview, and this will manifest in ACC.

Prior studies23,24 have shown that patients’ incomplete understanding of the curability of 

their disease could lead to the use of aggressive care that may confer little survival benefit. 

There is an increasing focus on improving patients’ disease understanding by enhancing 

provider-patient communication,17 introducing educational aids to facilitate patients’ 

communication,25 or including palliative care services early in the treatment process.26 

Nevertheless, for patients who believe with 100% certainty that they could be cured, our 

findings raised the question of whether existing interventions might improve their 

understanding of their cancer status. One concern is that these patients may value survival to 

the exclusion of QoL in which case they may discount any information to the contrary 

irrespective of the interventions deployed. Interventions that focus only on providing 

prognostic information will likely prove ineffective, if attention is not also paid to why 

patients have specific preferences and beliefs.

Although thoughtful and in-depth conversations about prognosis should be conducted with 

all patients, those who are willing to trade QoL for survival may especially benefit from 

conversations that focus on values and emotions. One technique that may be helpful is using 

“wish” statements27 (e.g., “I wish I could say that your cancer can be cured. Would you 

make a different decision if you thought that the disease could not be cured?”). If a patient 

appears ready to engage in the discussion, then it would be reasonable to provide further 

information about their prognosis. Another technique would be the use of the “ask-tell-ask” 

approach (e.g., “What is your understanding of your cancer prognosis?”). If the patient’s 

response suggests near-certainty of cure, then the oncologist should explore the emotions 

behind this conviction (e.g., “What are you most afraid of?”). Involvement of palliative care 

providers may also help with prognostic discussions, even though patients who demonstrate 

ACC may be more likely to resist palliative care referrals. These strategies and techniques 

may be used together or in isolation, depending on a particular patient’s beliefs and status, 

allowing for personalized and multimodal interventions targeting disease comprehension. 

However, if a patient’s beliefs about ACC appear fixed despite these multimodal 

interventions, then persistent attempts to discuss prognosis may cause distress in some 

patients and could affect the patient-physician relationship. It is important to acknowledge 
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that these fixed beliefs may serve a beneficial psychological role for patients who want 

themselves or their families to feel that they had done everything they could for their cancer.
28

Patients with impaired function were less likely to demonstrate ACC. Given that these 

patients have poorer underlying functional health, it is not surprising that they are less likely 

to believe that their disease is curable. On the other hand, ACC was more common among 

patients with lower education levels, non-white patients, and patients with low levels of 

instrumental social support. Education is an indicator of socioeconomic status and health 

literacy level. Studies have shown that patients with lower socioeconomic status and health 

literacy are more likely to receive aggressive care at the end-of-life.29–32 It is possible that 

these disparities in healthcare utilization are partially due to beliefs about curability,4 though 

other explanations are plausible, such as distrust of physicians.33 Similarly, non-white 

patients have been shown to be more likely to believe they could be cured4 and may partially 

explain the higher utilization of aggressive care in advanced stage cancer.29,34 We also 

showed that older patients who lacked instrumental social support were more likely to 

demonstrate ACC. The lack of “social capital” that allows for further discussion of 

prognosis outside the clinic visits may contribute to beliefs about curability.35 

Communication with patients lacking social support warrants greater attention, as patients 

who lack instrumental support may be particularly dependent on their oncologist and afraid 

that the oncologist will “give up” on them due to the lack of social support. Respondents 

who screened positive for cognitive impairment were not more likely to believe, with 

absolute certainty, than others that they would be cured. Perhaps the potential cognitive 

impairment identified in these brief screens were not sufficiently severe to affect patients’ 

prognostic understanding. The sample only included patients who were considering or 

receiving active treatments, so older patients with severe cognitive impairment were not 

offered an opportunity to participate in our study. Another limitation of our study is that we 

did not ask respondents how they understand the term QoL. In particular, when respondents 

failed to respond affirmatively to the item “maintaining my QoL is more important to me 

than living longer”, we do not know how they interpreted or imagined “not maintaining” 

QoL.

Several other limitations should be noted. First, given our cross-sectional study design, 

causation cannot be determined. Second, our study only included a small percentage of non-

white patients (10%). Third, we did not measure literacy, numeracy, religiosity or 

worldviews, such as fatalism. Fourth, we did not ask oncologists if they had discussed the 

prognosis with their patients.

There are a number of strengths to our study. To our knowledge, this is the first study to 

document the prevalence of ACC in older patients with advanced cancer, and the first to 

demonstrate a positive relationship between patients’ willingness to trade off QoL for 

survival and beliefs about curability. Our study also included a large number of older 

patients treated at community oncology practices.

In conclusion, patients who were more willing to bear adversity in the form of decreased 

QoL were more likely to believe that there was a 100% chance that their cancer will go away 
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and never come back. In order to help older patients with advanced cancer understand their 

prognosis, it is imperative that physicians elicit their preferences, values, emotions, and 

fears.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
Distribution of beliefs about curability among older patients with advanced cancer who 

expressed beliefs (Question: What do you believe are the chances the cancer will go away 

and never come back with treatment?)
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Table 1:

Characteristics of the study sample

All patients ACC Bivariate analyses with ACC

N=524 Yes (N=28) No (N=496) OR (95% CI) P-value

Age, mean (SD) 76.6 (5.2) 77.8 (6.2) 76.6 (5.2) 1.04 (0.98-1.12) 0.23

Gender Male 269 (51.3) 12 (42.9) 256 (51.6) Reference

Female 255 (48.7) 16 (57.1) 240 (48.4) 1.43 (0.67-3.09) 0.36

Marital Status Married 338 (64.5) 15 (53.6) 322 (64.9) Reference

Other 186 (35.6) 13 (46.4) 174 (35.1) 1.62 (0.75-3.48) 0.22

Race White 470 (89.7) 21 (75.0) 449 (90.5) Reference

Non-white 54 (10.3) 7 (25.0) 47 (9.5) 3.18 (1.29-7.89) 0.01

Education Some college or above 272 (51.9) 10 (35.7) 262 (52.8) Reference
0.02

d

High school graduate 189 (36.1) 10 (35.7) 179 (36.1) 1.46 (0.60-3.59) 0.41

<High school 63 (12.0) 8 (28.6) 55 (11.1) 3.81 (1.44-10.09) 0.007

Annual household income
a >$50,000 163 (31.2) 2 (7.1) 160 (32.4) Reference

0.05
d

≤$50,000 257 (49.2) 18 (64.3) 239 (48.4) 6.06 (1.39-26.48) 0.02

Decline to answer 102 (19.5) 8 (28.6) 95 (19.2) 6.85 (1.43-32.93) 0.02

Cancer type
a Breast 68 (13.0) 3 (10.7) 65 (13.2) Reference

0.49
d

Gastrointestinal 123 (23.5) 6 (21.4) 117 (23.7) 1.11 (0.27-4.59) 0.88

Genitourinary 69 (13.2) 2 (7.1) 67 (13.6) 0.65 (0.11-4.00) 0.64

Lung 132 (25.2) 6 (21.4) 126 (25.5) 1.03 (0.25-4.26) 0.97

Other 131 (25.1) 11 (39.3) 119 (24.1) 1.99 (0.54-7.37) 0.31

Physical performance Impaired 490 (93.3) 26 (92.9) 463 (93.4) 0.89 (0.20-3.95) 0.89

Functional status Impaired 309 (59.0) 12 (42.9) 297 (59.9) 0.50 (0.23-1.09) 0.08

Comorbidity Impaired 335 (64.0) 17 (60.7) 318 (64.1) 0.87 (0.40-1.89) 0.72

Cognition Impaired 174 (33.2) 7 (25.0) 167 (33.7) 0.66 (0.27-1.58) 0.35

Nutrition Impaired 315 (60.1) 15 (53.6) 300 (60.5) 0.75 (0.35-1.62) 0.47

Instrumental social support Impaired 150 (28.6) 15 (53.6) 135 (27.2) 3.09 (1.43-6.66) 0.004

Polypharmacy Screen positive 437 (83.4) 20 (71.4) 418 (84.3) 0.47 (0.20-1.11) 0.09

Psychological health Impaired 131 (25.0) 5 (17.9) 126 (25.4) 0.64 (0.24-1.72) 0.37

Recalled prognosis
c Completely/Mostly 371 (71.2) 22 (81.5) 349 (70.7) Reference

A little/Not at all 150 (28.8) 5 (18.5) 145 (29.4) 0.55 (0.20-1.47) 0.23
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All patients ACC Bivariate analyses with ACC

N=524 Yes (N=28) No (N=496) OR (95% CI) P-value

PEPPI, mean (SD) 21.4 (3.4) 21.7 (3.7) 21.3 (3.4) 1.03 (0.92-1.16) 0.62

Adverse reaction vs. survival 
trade-off, mean (SD)

2.4 (1.6) 2.3 (1.3) 2.3 (1.5) 0.94 (0.73-1.22) 0.64

Quality of life vs. survival 

trade-off
b

Strongly agree/agree 381 (72.9) 18 (64.3) 364 (73.5) Reference
0.39

d

Neutral 101 (19.3) 6 (21.4) 95 (19.2) 1.27 (0.49-3.30) 0.62

Strongly disagree/disagree 41 (7.8) 4 (14.3) 36 (7.3) 2.18 (0.70-6.78) 0.18

a
2 patients had missing data

b
1 patient had missing data

c
3 patients had missing data

d
Overall P-value

Abbreviations: ACC, absolute certainty about curability; OR, Odds Ratio; CI, Confidence Interval; PEPPI, Perceived Efficacy in Patient-Physician 
Interactions
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Table 2:

Multivariate model evaluating the associations of trade-off preferences and other covariates with absolute 

certainty about curability

Multivariate analyses with ACC (N=521)

AOR (95% CI) P-value

Race White Reference -

Non-white 3.40 (1.22-9.49) 0.02

Education Some college or above Reference
0.12

a

High school graduate 1.27 (0.49-3.32) 0.62

<High School 3.03 (1.03-8.94) 0.04

Annual household income >$50,000 Reference
0.09

a

≤$50,000 4.64 (0.99-21.72) 0.05

Decline to answer 6.41 (1.22-33.77) 0.03

Functional status Not impaired Reference -

Impaired 0.41 (0.18-0.94) 0.04

Social support Not impaired Reference -

Impaired 3.43 (1.49-7.91) 0.004

Polypharmacy Screen negative Reference -

Screen positive 0.39 (0.15-1.01) 0.05

Quality of life vs. survival trade-off Strongly agree/agree Reference
0.06

a

Neutral 1.95 (0.69-5.52) 0.21

Strongly disagree/disagree 4.08 (1.17-14.26) 0.03

a
Overall P-value

Abbreviations: ACC, absolute certainty about curability; AOR, adjusted odds ratio; CI, confidence interval
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