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Abstract

Objectives—To characterize factors contributing to physical resilience in older cancer survivors, 

as demonstrated by resistance to decline or recovery (resilience).

Materials and Methods—We conducted a secondary analysis of data from a randomized 

controlled trial of cancer survivors ≥ 65 years old and ≥ 5 years from cancer diagnoses. Physical 
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function was assessed quarterly over 2 years, with Short-Form 36 physical function subscale. 

Participants with ≥ 2 follow-up assessments (n=594) were evaluated for physical resilience: 1) 

Resistance was defined as lack of any decline, where decline was a drop of ≥ 13 points, and 2) 

resilience (i.e., recovery) was defined as regaining ≥ 50% of lost function, subsequent to decline.

Results—Mean age was 73.1 years and 89.1% were Caucasian. Forty-nine percent (n=289) were 

resistant to decline in function; these individuals were younger, had higher education and income, 

were more likely to be Caucasian, and had higher baseline physical function (mean difference 

[MD] 7.8 points, 95% CI 5.0-10.8) and general health (MD 7.5 points, 95% CI 4.9-10.1). Fifty-

seven percent (n=137 of 239) demonstrated resilience, with 91.2% (n=125) recovering within 6 

months of declines; these participants had higher baseline physical function (MD 6.6 points, 95% 

CI 1.8-11.4), but similar pre-decline function. More participants who were resistant, and more who 

showed resilience, reported high self-efficacy and social support.

Conclusions—The majority of older cancer survivors exhibited physical resilience; this was 

associated with high baseline health, physical function, self-efficacy, and social support. Assessing 

and targeting psychosocial factors may be important for interventions seeking to promote physical 

resilience.
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INTRODUCTION

There are currently over 8 million U.S. cancer survivors who are 65 years or older, and this 

population is increasing rapidly, given aging of the population, higher incidence of cancer 

among older individuals, and improved overall survival (1–3). The National Cancer Institute 

and the Institute of Medicine have declared that improving oncology care for older adults is 

a national priority; in particular, we need to more robustly address functional outcomes and 

quality of life during and after oncology interventions (1–3). Physical resilience is an 

emerging concept that addresses the person-level ability to resist or recover from new 

declines in physical function (4). Greater understanding of factors contributing to physical 

resilience among older adults could enable efforts to improve function and health for older 

cancer survivors. In a recent systematic review, we found few studies that explicitly 

evaluated physical resilience (4).

Previous work has shown that older adults generally demonstrate substantial variation in 

overall trajectories of physical function and health, in addition to important fluctuations over 

time for each individual (5–7). While many older individuals experience episodes of 

functional disability, these are often followed by recovery (8,9). Factors associated with 

recovery have included baseline cognitive function, physical activity and function, chronic 

health conditions, and sensory impairments (8–10). For older cancer survivors, it is unknown 

whether similar patterns of decline and recovery occur, or if similar factors are associated 

with resistance to decline or recovery. Cancer survivors have lower general health and 

physical functioning than those without a history of cancer (11–13), and thus, cancer 

survivors may have decreased capacity to resist further functional decline, or recover after 
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new declines. Moreover, considering the history of severe illness and often complex 

treatments experienced by older cancer survivors, factors important for physical resilience in 

the general older population may be more or less relevant for this at-risk group.

In order to address these important questions, we conducted a secondary analysis of data 

collected over a 2-year period in the Reach out to Enhance Wellness (RENEW) study, a 

randomized controlled trial aimed at improving physical function in older, overweight and 

obese cancer survivors (14,15). Primary RENEW study results have been published, 

showing that the diet and exercise intervention successfully reduced the decrease in physical 

function at 12 months, compared with wait-listed controls (14). First, we determined which 

RENEW participants were resistant to decline (i.e. lacked any new, meaningful declines) as 

measured by the 36-item Medical Outcomes Study Short-Form (SF36) physical function 

subscale. We compared pertinent characteristics between individuals who were resistant vs. 

those who exhibited declines. Then, we looked for resilience among those who had declined, 

and summarized key characteristics for those who were resilient, compared to those who 

were not.

MATERIALS AND METHODS

Study Design and Participants

RENEW was conducted from July 1, 2005 through May 17, 2007, and tested a set of 

behavioral interventions to improve diet and exercise for overweight and obese cancer 

survivors, 65 years or older, and a minimum of 5 years out from their cancer diagnoses 

(prostate, breast, or colorectal); detailed study protocol and eligibility criteria have been 

published elsewhere (14,15). Briefly, the behavioral intervention was delivered over 12 

months and consisted of 15 telephone-based counseling sessions, automated telephone 

prompts, and personalized workbooks and newsletters. Participants were randomized to 

intervention (n=319) or wait-listed control (n=322), with control individuals receiving the 

intervention during the second year. The original primary outcome was self-reported 

physical function at 12 months, as assessed by the SF36 physical function subscale and self-

reported lower extremity functioning. During the 2-year period, all study participants were 

assessed every 3 months for physical function, self-efficacy for diet and exercise (both 

endurance and strength), and self-reported physical activity.

In order to have sufficient data to evaluate physical resilience, we selected participants who 

had a minimum of 2 follow-up assessments for examining resistance, and at least 2 follow-

up assessments post-decline (see decline definition below) for recovery.

Ethical Approval

All study procedures performed were in accordance with the ethical standards of the 

institutional and/or national research committee and with the 1964 Helsinki declaration and 

its later amendments or comparable ethical standards. The RENEW study was approved by 

all participating institutional review boards and informed consent was obtained from all 

individual participants in RENEW.
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Resistance to Decline and Resilience

We first examined resistance to decline in function by determining which participants had no 

decline during the follow-up period, using the SF36 physical function subscale. The SF36 is 

a previously validated and widely employed instrument for measuring health and quality of 

life; it has established mental health and physical function components (16,17). We 

calculated the difference between SF36 physical function scores and the average of 2 

preceding consecutive assessments, and set a minimum threshold of 13 points for 

meaningful decline. Previous work has shown that a change of 6.5 points in SF36 physical 

function scores to be clinically relevant (17); thus, in order to increase the likelihood of 

capturing important new changes in physical function, rather than random variability, we set 

the required minimum change to be twice this minimally clinically important difference. The 

change in SF36 function meeting this threshold is termed the “decline amount,” and the 

average of 2 preceding assessments, the “pre-decline function.”

Next, we evaluated participants who had declines, in order to determine if they recovered, 

thus demonstrating resilience. To identify stable and clinically meaningful recovery, we 

required that participants regain 50% or more of the decline amount, on at least 2 

consecutive post-decline assessments. For those who demonstrated resilience, we also 

evaluated who had complete recovery (i.e., regaining at least 90% of the decline amount), 

compared with partial recovery (i.e., 50-89% of the decline).

Participant Characteristics

Complete descriptions of RENEW study measurements have been published elsewhere 

(14,15). Briefly, baseline characteristics included age, sex, race, educational status, annual 

income, years since cancer was first diagnosed, a variety of medical conditions and 

symptoms, body mass index (kg/m2) and current smoking. Complete SF36 responses were 

also obtained at baseline and yearly, providing mental health and general health scores, in 

addition to physical function. Baseline and follow-up self-efficacy for exercise were 

measured with 2 questions: “How sure are you that you could do exercises to make your legs 

stronger for 15 minutes, 3 days a week?” and “How sure are you that you could walk or do 

another type of endurance exercise for 30 minutes, 5 or more days a week?”; the 5 response 

categories ranged from “Very Sure” to “Very Unsure.” Social support for exercise was 

assessed with the question “To what extent would your friends and family support your 

efforts to increase your amount of exercise?” and 5 response categories ranging from “Not at 

all” to “Extremely.” Hospitalizations and diagnoses of cancer, whether new or recurrences, 

were reported by participants at quarterly assessments for adverse events.

Statistical Analyses

After determining who were resistant to decline and who were resilient, we performed 

bivariate comparisons of participant characteristics. We used 2-sample t-tests to compare 

these groups on continuously measured data (e.g., age and SF36 scores) and symptom 

counts. For categorical data, we employed χ2 tests of homogeneity for unordered categories 

(e.g., sex, race, and types of cancer diagnosed) and Cochran-Armitage tests for trend for 

ordinal categories (e.g., annual income and self-efficacy for exercise). We defined statistical 
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significance as p-value less than 0.05, from 2-tailed tests. All analyses were performed in R 

version 3.0.2.

RESULTS

Overall, 594 (92.7% of total trial participants, see Figure) were eligible for evaluation of 

resistance to functional decline and resilience, with most (n=472, 76.1%) having complete 

follow-up over the 2-year study period. Our study sample had a mean age of 73.1 years 

(SD=5.1), were mostly Caucasian (n=529, 89.1%) and were on average 8.6 years (SD=2.7) 

from their cancer diagnosis, consistent with previously reported data for the total RENEW 

cohort (14). About half of participants were resistant to functional decline during study 

follow-up, and these individuals were significantly younger, had higher educational 

attainment and annual income, and were more likely to be Caucasian (Table 1). Additionally, 

participants who were resistant to decline had better health at baseline, with significantly 

higher physical function (mean difference [MD] 7.8 points, 95% CI 5.0-10.8) and general 

health (MD 7.5 points, 95% CI 4.9-10.1), and lower symptom counts (MD 1.5, 95% CI 

0.9-2.0, Table 1). Also, individuals who were resistant had significantly lower prevalence of 

cardiovascular conditions, including hypertension (47.4% vs. 60.3%, p=0.002) and 

peripheral circulation problems (22.5% vs. 34.8%, p=0.001). There were no statistically 

significant differences in types of cancer diagnoses or years since cancer diagnosis. When 

we examined types of cancer therapy, fewer of those who were resistant had received 

radiation therapy (37.7% vs. 51.8%, p <0.001), whereas there were no differences in 

proportions of participants who had received chemotherapy or underwent surgery. There 

were no significant differences in self-reported diagnoses of cancer during follow-up (4.3% 

among those who were resistant vs. 2.8% of those who were not, p=0.32). Participants who 

were resistant also reported higher baseline self-efficacy and social support for exercise (p-

values 0.008 for endurance exercise self-efficacy, 0.003 for strength exercise self-efficacy, 

and <0.001 for social support, see Table 1). A small proportion of those who were not 

resistant (i.e., had new declines) reported hospitalizations during the period spanning 6 

months before and 1 month after the observed decline (n=34, 11.1%). Additionally, among 

those who were not resistant, nearly half (n=146, 47.9%) experienced declines while they 

were actively receiving RENEW study interventions to promote physical activity.

Of 305 participants who declined in function, 239 (78.4%, see Figure) had 2 or more post-

decline assessments and thus, could be evaluated for resilience. Overall, the mean age was 

73.7 years (SD=5.2) and 83.9% (n=202) were Caucasian. More than half recovered, and 

among these, 91.3% (n=115) did so within 6 months. There were no significant differences 

in age, race, education or income (Table 2). Those who showed resilience had higher 

physical function (MD 6.6 points, 95% CI 1.8-11.4) and lower symptom counts (MD 1.1, 

95% CI 0.2-2.1) at baseline. They were also further out from their original cancer diagnoses 

(MD 0.7 years, 95% CI 0.01-1.4). However, baseline general and mental health, as well as 

pre-decline function, were similar between those who showed resilience vs. those who did 

not (Table 2). There were also no differences in chronic medical conditions, original cancer 

diagnoses, or types of therapy received. Interestingly, those who exhibited resilience had 

larger decline amounts (MD 4.5 points, 95% CI 1.1-7.9). Similar proportions of those who 

showed resilience vs. not were receiving the behavioral intervention at the time of decline in 

Duan-Porter et al. Page 5

J Geriatr Oncol. Author manuscript; available in PMC 2017 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



physical function (43.1% vs. 51.0%, p=0.26). Notably, among individuals who demonstrated 

resilience, a greater proportion had high baseline self-efficacy for endurance exercise and 

high social support (Table 2). Forty-one percent (n=56) had complete recovery (i.e., regained 

at least 90% of decline amount), and we found no significant differences in characteristics 

between these individuals and those with partial recoveries.

DISCUSSION

In this analysis of data from the RENEW trial, we examined physical resilience, a newly 

emerging concept. Our findings show that within a 2-year period, a majority of this at-risk 

group demonstrated resistance to functional decline or resilience. Moreover, most of those 

showing resilience recovered within 6 months of their decline. While socio-demographic 

differences, such as race, education, and income, were significantly different for those who 

were resistant vs. not, these factors were not different for those who exhibited resilience vs. 

not. Baseline physical function and general health were higher, while symptom counts were 

lower, among those who were resistant. Baseline physical function also was higher and 

symptom counts lower among those who showed resilience. In accordance with our prior 

work, we separately considered resistance to functional decline and resilience because these 

could represent distinct processes within physical resilience as a whole (4), and our results 

here indicate that different factors may indeed contribute to maintaining vs. recovering 

physical function.

In our sample of older cancer survivors, we observed a substantial number of new clinically 

meaningful declines in physical functioning, along with high rates of clinically meaningful 

recovery, both consistent with previously published work for older, community-dwelling 

adults, that examined trajectories of new disability (i.e., dependency in activities of daily 

living) and recovery (8,9). Although we used a continuous score of general physical 

function, we observed fairly large changes during decline and recovery, which likely 

corresponded with changes in ability to perform self-care tasks. Interestingly, we also found 

that the average decline was higher for those who were resilient. It is unclear why those who 

exhibited resilience would have experienced greater declines in function; perhaps these 

changes were due to more acute stressors that also permitted greater opportunity for 

resolution and recovery. Or, maybe large declines in function were associated with quicker 

detection by family and healthcare providers, leading to more rapid help and treatment. 

Notably, a very small proportion of those who experienced declines reported 

hospitalizations, and there were no significant differences in the proportion who had been 

hospitalized between those who showed resilience vs. not. Thus, these results indicate that 

the RENEW cohort of older cancer survivors seemed able to successfully manage important 

declines in physical function without hospitalization.

Key characteristics that appeared important for both resistance and resilience included 

baseline physical function, symptom count, and psychosocial factors. These results are 

consistent with previous work showing that poorer physical performance and more disability 

at baseline were predictive of risk for decline and lack of or delayed recovery in the general 

population (8,9,18). In contrast, the relevance of psychosocial factors, such as self-efficacy 

and social support, has been less clear, particularly for predicting future functional 
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outcomes. Some groups have reported that high self-efficacy and social support were 

associated with higher self-reported physical resilience, but resilience was assessed through 

recall of past responses to acute health stressors (19,20). On the other hand, studies that 

prospectively evaluated functional trajectories have not found consistent relationships 

between psychosocial factors and physical function (21,22). For example, Seeman et al. (21) 

examined changes in physical performance over 2.5 years for individuals with a variety of 

medical conditions, and found that social support was significantly associated with 

performance only for those with cardiovascular disease. In another study, Kempen et al. (22) 

evaluated difficulty with activities of daily living at 8 weeks, 5 and 12 months after fractures, 

and showed that social support was not significantly associated with recovery at any time-

point, whereas general self-efficacy was associated with recovery at 8 weeks. Thus, our 

results lend support to the importance of social support and self-efficacy, by demonstrating 

their association with resistance and recovery for another group of at-risk older adults.

In addition to being associated with physical resilience and future functional outcomes, self-

efficacy and social support may be important for understanding who is more likely to adopt 

new behaviors that would promote resilience. For at-risk individuals with low self-efficacy 

and/or social support, we may need targeted interventions for patient engagement and 

activation (23,24), promoting both self-confidence for adopting new behaviors and greater 

connection with community resources or other sources of support. There is some evidence 

that self-efficacy mediates the effect of physical activity on preserving physical function, and 

thus, may affect outcomes from clinical interventions focused on function and recovery (25). 

Therefore, interventions to improve self-efficacy and social support for exercise may offer 

opportunities for promoting physical resilience in older cancer survivors. In summary, 

improved understanding of the roles of self-efficacy and social support could help us to both 

predict who has higher risk for poor functional outcomes, and better match interventions to 

individual needs and strengths.

We also observed that characteristics associated with disadvantaged groups (i.e., Caucasian 

vs. minority race, education, and income) appeared relevant for resistance among older 

cancer survivors, but did not differ between those who showed resilience vs. not. While 

racial differences in risk for new disability were not identified in the general older adult 

population (8,9), more years of education had been previously associated with decreased risk 

for decline (8,26). It is possible that socioeconomic status preferentially affects one's risk for 

adverse events, but sufficient social support and community resources may promote recovery 

even for disadvantaged individuals. Indeed, our findings that self-efficacy and social support 

were higher for both those who demonstrated resistance and those with resilience, suggest 

that psychosocial resources may remain relevant for physical resilience among those who 

are at greater risk for decline.

There are several limitations to our study. First, physical functioning and health data, 

including hospitalizations, were self-reported. Second, our evaluation of resilience was 

limited to those participants who had available follow-up after their declines. Nearly 80% of 

those who declined had data for evaluation of recovery, but the 20% who had missing data 

may have been in worse (or better) health, thus biasing our results. However, both the 

proportion who recovered and the timing of recovery are consistent with previous results for 
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the general population (8,9), thus minimizing concern for potential bias. Additionally, our 

sample was fairly high functioning, as demonstrated by overall high baseline SF36 scores 

for physical function, mental health, and general health. Furthermore, because RENEW 

participants were in relatively good health and an average of 8.6 years after their cancer 

diagnoses, these individuals probably had high physical functioning before (and perhaps 

after) their cancer treatments, although these data were not available. Thus, our study sample 

may be biased towards more resilient older cancer survivors. RENEW participants were also 

sufficiently motivated and concerned to enroll in a randomized trial for improving physical 

function. It is unclear if similar results would be found for those with poorer health or 

functioning after cancer treatments, or those with less motivation.

Despite these limitations, our results as a whole indicate that older cancer survivors have 

high physical resilience, with nearly half being resistant to declines over 2 years of follow-

up, and the vast majority of those who declined demonstrating subsequent recovery. Future 

work is needed to address whether factors which appear to contribute to physical resilience 

(e.g., self-efficacy and social support) could be targeted for interventions that would enhance 

physical resilience among aging cancer survivors.
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Figure. 
Selection of Participants for Evaluation of Physical Resilience.
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Table 1

Characteristics of Participants Who were Resistant to Decline or Not

Characteristics Resistant
a

 (n=289) Not Resistant
a
 (n=305) p-value

b

Physical function

    Baseline SF36 physical function, mean (SD) 80.2 (17.8) 72.4 (18.3) <0.001

    Pre-decline physical function
c
, mean (SD)

— 75.1 (16.3) —

    Amount of decline in physical function, mean (SD) — 26.4 (13.8) —

    Time at decline, mean (SD), mo — 12.8 (5.7) —

Demographics

    Age, mean (SD), y 72.6 (5.0) 73.6 (5.1) 0.02

    Female, No. (%) 149 (51.6) 173 (56.7) 0.24

    Caucasian, No. (%) 271 (93.8) 258 (84.6) <0.001

    Education, No. (%):

        High school degree 63 (21.8) 88 (28.9)

        Vocational or some college 98 (33.9) 78 (25.6) 0.04

        College degree or above 111 (38.4) 112 (36.7)

    Annual income, No. (%)
d
:

        < $12,500 6 (2.1) 16 (5.2)

        $12,500 - $30,000 69 (23.9) 92 (30.2) 0.006

        $30,001- $49,999 79 (27.3) 80 (26.2)

        ≥ $50,000 108 (37.4) 92 (30.2)

Health

    Baseline SF36 general health, mean (SD) 76.2 (15.7) 68.7 (16.4) <0.001

    Baseline SF36 mental health, mean (SD) 87.4 (10.0) 85.2 (12.6) 0.02

    Symptom count, mean (SD) 3.6 (2.9) 5.1 (3.5) <0.001

    Body mass index, mean (SD), kg/m2 28.7 (3.4) 29.5 (3.5) 0.007

    Years since cancer diagnosis, mean (SD) 8.7 (2.6) 8.6 (2.8) 0.816

    Cancer treatment, No. (%):

        Chemotherapy 70 (24.2) 86 (28.2) 0.31

        Radiation 109 (37.7) 158 (51.8) <0.001

        Surgery 258 (89.3) 271 (88.9) 0.97

    Smoking, No. (%) 18 (6.2) 14 (4.6) 0.48

Psychosocial factors

    Baseline self-efficacy for strength exercise, No. (%):

        Very sure or sure 240 (83.0) 225 (73.8)

        Somewhat sure 38 (13.1) 59 (19.3) 0.003

        Unsure or very unsure 11 (3.8) 21 (6.9)

    Baseline self-efficacy for endurance exercise, No. (%):

        Very sure or sure 215 (74.4) 191 (62.6)
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Characteristics Resistant
a

 (n=289) Not Resistant
a
 (n=305) p-value

b

        Somewhat sure 40 (13.8) 65 (21.3) 0.008

        Unsure or very unsure 34 (11.8) 49 (16.1)

    Baseline social support for exercise, No. (%)

        Very much or extremely 238 (82.4) 214 (70.2)

        Somewhat 37 (12.8) 64 (21.0) <0.001

        Not at all or a little 14 (4.8) 26 (8.5)

Abbreviations: SF36 = Medical Outcomes Study Short-Form 36 Survey

a
Resistant participants had no declines, where decline was defined as a minimum drop of 13 points from average physical function during 2 

preceding assessments.

b
Comparison of characteristics between “Resistant” and “Not Resistant” groups. As appropriate, we used t-test, χ2 test (for unordered categorical 

data), or Cochran- Armitage test for trend (for ordered categorical data).

c
Average of physical function scores observed at 2 assessments immediately preceding decline.

d
Overall, 52 (8.7%) of participants had missing data for annual income--27 (9.3%) among those who were resistant and 25 (8.2%) for those who 

were not.
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Table 2

Characteristics of Participants who were Resilient or Not

Characteristics Resilient
a
 (n=137) Not Resilient

a
 (n=102) p-value

b

Physical function and recovery

    Baseline SF36 physical function, mean (SD) 74.5 (16.9) 67.9 (19.8) 0.01

    Pre-decline physical function
c
, mean (SD)

76.1 (17.3) 72.7 (16.1) 0.11

    Amount of decline in physical function, mean (SD) 28.9 (16.0) 24.4 (10.7) 0.01

    Time at decline, mean (SD), mo 10.6 (3.9) 11.4 (4.3) 0.17

    Recovered physical function
d
, mean (SD)

25.3 (15.0) — —

    Time to recovery, No. (%):

        3 months 106 (77.4) — —

        6 months 19 (13.9) — —

        9 or more months 12 (8.8) — —

Sociodemographics

    Age, mean (SD), y 73.3 (5.1) 74.3 (5.3) 0.15

    Female, No. (%) 83 (60.6) 58 (56.9) 0.66

    Caucasian, No. (%) 117 (85.4) 85 (83.3) 0.80

    Education, No. (%):

        High school degree 42 (29.1) 23 (22.5)

        Vocational or some college 36 (26.3) 27 (26.5) 0.54

        College degree or above 48 (35.0) 40 (39.2)

    Annual income, No. (%)
e
:

        < $12,500 5 (3.6) 7 (6.9)

        $12,500 - $30,000 51 (37.2) 26 (25.5) 0.50

        $30,001- $49,999 32 (24.4) 29 (28.4)

        ≥ $50,000 38 (27.7) 31 (30.4)

Health

    Baseline SF36 general health, mean (SD) 69.5 (15.8) 68.0 (17.0) 0.38

    Baseline SF36 mental health, mean (SD) 86.7 (11.5) 83.4 (14.2) 0.08

    Symptom count, mean (SD) 4.9 (3.4) 6.4 (3.9) 0.02

    Body mass index, mean (SD), kg/m2 29.1 (3.4) 29.9 (3.7) 0.13

    Years since cancer diagnosis, mean (SD) 8.4 (2.9) 9.2 (2.6) 0.047

    Cancer treatment, No. (%):

        Chemotherapy 43 (31.4) 31 (30.4) 0.98

        Radiation 123 (89.8) 90 (88.2) 0.16

        Surgery 77 (56.2) 47 (46.1) 0.87

    Smoking, No. (%) 8 (5.8) 5 (4.9) 0.98

Psychosocial factors
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Characteristics Resilient
a
 (n=137) Not Resilient

a
 (n=102) p-value

b

    Baseline self-efficacy for strength exercise, No. (%):

        Very sure or sure 107 (78.1) 68 (66.7)

        Somewhat sure 20 (14.6) 26 (25.5) 0.10

        Unsure or very unsure 10 (7.3) 8 (7.8)

    Baseline self-efficacy for endurance exercise, No. (%):

        Very sure or sure 95 (69.3) 55 (53.9)

        Somewhat sure 25 (18.2) 25 (24.5) 0.04

        Unsure or very unsure 17 (12.4) 22 (21.6)

    Baseline social support for exercise, No. (%):

        Very much or extremely 104 (75.9) 67 (65.7)

        Somewhat 27 (19.7) 22 (21.6) 0.048

        Not at all or a little 6 (4.4) 12 (11.8)

Abbreviations: SF36 = Medical Outcomes Study Short-Form 36 Survey

a
Resilient participants recovered after declines. Recovery was defined as regaining at least 50% of physical function lost during decline, and 

minimum recovery was observed on at least 2 consecutive assessments.

b
Comparison of characteristics between “Resilient” and “Not Resilient” groups. As appropriate, we used t-test, χ2 test (for unordered categorical 

data), or Cochran-Armitage test for trend (for ordered categorical data).

c
Average of physical function scores observed at 2 assessments immediately preceding decline.

d
Difference between function at decline and average of physical function scores meeting recovery criteria.

e
Among those assessed for recovery, 20 (8.3%) had missing data for annual income--11 (8.0%) among those who were resilient and 9 (8.8%) for 

those who were not.
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