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Abstract

Background—Low patient-reported resilience is associated with ongoing risk of poor health and 

psychosocial outcomes. Using a large cross-sectional sample of survivors of Hematopoietic Cell 

Transplantation (HCT), we explored associations between patient-reported resilience, 

psychological distress, post-traumatic growth, and health-related quality of life

Methods—Between July 1, 2013 and June 30, 2014, the annual Fred Hutchinson Cancer 

Research Center (FHCRC) post-transplant survivorship survey queried patient-reported health and 

functional status, and included instruments assessing psychosocial outcomes: the 10-item Connor-

Davidson Resilience Scale, the Post-Traumatic Growth Inventory, the Cancer and Treatment 

Distress measure, and the Medical Outcomes Study Short-Form 12 quality of life scale. 

Multivariate linear and logistic regression models included demographic and health covariates 

extracted from the FHCRC research database

Results—1,823 (39%) of 4,643 adult survivors of HCT responded after a single mailing and 

subsequent reminder letter. Participants’ median age was 59 years (IQR 50–66); 52.3% were male, 

most were non-Hispanic, white. The median time since HCT was 9 years (IQR 3–18). Lower 

patient-reported resilience was associated with higher severity chronic graft-versus-host disease, 

lower performance scores, missing work due to health, and permanent disability (all p<0.0001). 

After adjustment for demographic and health characteristics, patients reporting low resilience 

scores had higher odds of psychological distress (OR 3.0, 95% CI 2.1–4.3) and being in the lowest 

quartile of mental health-related quality of life (OR 5.9, 95% CI 4.4–8.0).
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Conclusions—Patient-reported resilience is independently associated with health and 

psychosocial outcomes. Future studies must determine whether interventions can bolster resilience 

and improve survivorship outcomes.
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BACKGROUND

Resilience is an individual’s ability to maintain physical and emotional well-being in the 

face of adversity.1,2 Although theories conflict about how (or when) to objectively measure 

it, they consistently suggest that individual resilience enables patients to harness the 

resources needed to maintain well-being during and after cancer therapy, to move beyond 

their experience with hope and insight, and to better adapt to future adversity.3 Furthermore, 

patient-reports of personal resilience have been associated with outcomes. For example, data 

from the United States Health and Retirement Study suggest that patient-reported resilience 

buffers the impact of new chronic health conditions on activities of daily living; patients 

with low resilience have higher risks of later disability.4 Low patient-reported resilience also 

has been associated with higher risks of anxiety and depression among hospitalized cancer 

patients,5 and with psychological distress, poor quality of life, and risky health behaviors 

among parents of children with cancer.6 Self-perceived resilience may be modified; 

interventions directed at improving patient-perceptions of resilience also improve well-

being, coping and subsequent survivorship.7–9 Therefore, understanding the role of 

resilience and enhancing it may help optimize the outcomes of cancer patients and their 

families, both during and after therapy.

Survivors of hematopoietic cell transplantation (HCT) face arduous treatment and 

experience a high burden of late effects. They are at high risk for medical morbidity and 

mortality, as well as comparatively poorer functional status and health-related quality of 

life.10–14 HCT survivors with poor psychosocial outcomes tend to be less adherent to 

recommended surveillance guidelines, which in turn, may accentuate their risk of serious 

health consequences.13,15

In order to inform future efforts to identify and intervene with high risk populations, we 

surveyed a large cross-sectional sample of HCT survivors and assessed relationships 

between patient-reported resilience and other patient-centered outcomes. Specifically, we 

aimed to explore correlations between resilience and psychological distress, post-traumatic 

growth, and health-related quality of life (HRQOL). We hypothesized that patients with low 

resilience would be particularly vulnerable to poor outcomes. Ultimately, this research may 

translate into prospective screening and/or intervention studies designed to improve 

outcomes among cancer survivors.
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METHODS

Participants

All patients currently ≥18 years-old who received HCT at the Fred Hutchinson Cancer 

Research Center (FHCRC) are surveyed annually by mail to assess comprehensive health 

status. This study was approved by the FHCRC Institutional Review Board. Between July 1, 

2013 and June 30, 2014 a supplemental questionnaire focusing on patient-reported 

resilience, post-traumatic growth, and quality of life was included with the annual survey 

sent to all transplant survivors. The survey was mailed once to each survivor along with a 

stamped, self-addressed return envelope. Non-responders received one reminder letter 

approximately 1 month after the initial mailing and surveys were accepted through 

September 30, 2014. Of 4,643 patients who were mailed the survey, 1,823 (39%) returned it 

(Figure 1). This is a typical response rate for the annual survey.13

Survey Instrument

The annual survey collected information regarding patient-reported health, occupational, and 

functional status. Additional detailed information regarding demographics, HCT-related 

exposures (e.g. initial diagnosis, transplant-type, conditioning regimen), and post-

transplantation events (e.g., chronic GVHD, relapse) was extracted from the FHCRC 

research database.

Independent Variable—Patient-reported resilience was measured by the 10-item Connor-

Davidson Resilience scale (CDRISC).16 This instrument has excellent psychometrics and 

responsiveness,17 and includes items querying personal ability to handle adversity, e.g., “I 

am able to adapt when changes occur,” “I tend to bounce back after illness, injury, or other 

hardships,” and, “I believe I can achieve my goals, even if there are obstacles.” Items are 

scored on a 5-point Likert scale (“not true at all” to “true nearly all of the time”) and total 

scores range from 0–40, with higher scores indicative of higher self-perceived resilience. 

The normative adult mean score in the USA is 31.8 (Standard Deviation [SD] 5.4),18 with 

estimated minimal clinically important difference 2.7.19 In order to identify outcomes 

associated with low (and potentially improvable) resilience, we empirically dichotomized 

CDRISC scores at the 25th percentile, as we have done previously.6

Dependent Variables—(1) HRQOL was measured with the Medical Outcomes Study 12-

item short-form (SF-12), which includes physical and mental health composite scores, where 

higher scores indicate better patient-reported HRQOL.20 Analyses included both linear and 

dichotomized composite scores of the lowest quartile versus all others. (2) Psychological 

distress was measured with the Cancer and Treatment Distress (CTXD) measure, an 

instrument designed to detect clinically meaningful levels of anxiety, depression, and 

cancer-related distress. A score of 1.1 or greater is indicative of distress (area under the 

receiver-operator curve, 0.85); all analyses used the presence or absence of distress as a 

dichotomous outcome.21 (3) Post-traumatic growth was measured with the Post-Traumatic 

Growth Inventory (PTGI), which assesses perceived benefits and positive life-change after 

experiences such as HCT. Higher scores are suggestive of greater growth.22 Because no 

thresholds have been published to indicate clinically meaningful growth, analyses used 
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continuous PTGI scores as linear outcome measures. (4) An additional item queried: “I have 

been able to put my illness and treatment behind me and get on with life,” and was scored on 

a 5-point Likert Scale (“not at all” to “very much”).23

Statistical Analyses

All variables were described based on their distribution. Group mean resilience scores were 

compared with student’s t-tests when there were 2 groups, and ANOVA otherwise. 

Associations between resilience and each dependent variable were assessed first with 

Pearson correlation coefficients and then with linear or logistic regression models for 

continuous or dichotomous outcomes, respectively. We considered multiple demographic 

and medical characteristics as potential interaction terms or confounders: current patient-

age, age at and time since transplant (all categorized as in five-year intervals), sex, race/

ethnicity, work-status,15 days missed work/school in past 3 months due to health, cancer-

type, transplant-type, conditioning regimen (myeloablative, reduced intensity, non-

myeloablative), patient-reported presence and severity of current chronic GVHD, history of 

prior acute or chronic GVHD or recurrent malignancy after HCT, number of current 

medications, patient-reported performance score (categorized a priori based on degree of 

assistance needed for activities of daily living), and permanent disability. In addition, we 

considered high or low post-traumatic growth (defined at the highest or lowest PTGI 

quartiles, respectively). Using likelihood ratio testing, none of these terms had a statistically 

significant interaction with the effect of resilience on outcomes (all pinteraction>0.05). 

Current work-status, GVHD, number of medications, and performance status, however, all 

changed point estimates of associations by >10%. Hence, all models were built by stepwise 

addition of these potentially confounding covariates; each covariate was retained in final 

models if p<0.1. Models also included age, sex, and race as additional demographic 

covariates. Finally, we found no patterns in missing data amongst responders, nor 

differences in mean CDRISC scores among participants who did and did not provider 

demographic or current health information. Given the planned number of comparisons (20 

potential covariates and CDRISC as linear and dichotomous outcomes), we used a 

Bonferroni correction a priori, and defined the acceptable level of significance (alpha) as 

0.05/40=0.001. Analyses were conducted with the SAS 9.4 and STATA 12 software systems 

(SAS Institute Inc., Cary NC; Stata-Corp, College Station, TX).

RESULTS

Participant characteristics and health status

Compared to non-responders, HCT survivors who responded to the survey were older (mean 

age 57 versus 47 years, p<0.0001), more likely to be female, non-Hispanic white, and have 

had prior chronic GVHD, and less likely to have received total body irradiation (TBI) as part 

of their transplant preparative regimen (all p<0.001). Otherwise, demographic, prior 

medical, and current health characteristics of responders and nonresponders were similar.

The 1,823 responders had a median age of 59 years (IQR 50–66) and were predominantly 

white, non-Hispanic (Table 1). Their median age at HCT was 48 years (IQR 34–58); 119 

(7%) received their HCT prior to the age of 18. Over half were male and 70% identified as 
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working/studying at least part-time. Most patients received their HCT for acute leukemia, 

63% received an allogeneic HCT, and 46% received TBI-based preparative regimens.

The median time since transplant was 9 years (IQR 3–18); 53% of allogeneic HCT 

recipients reported at least mild current chronic GVHD (Table 2). Over half were taking 

more than 4 prescription medications regularly. Twenty-seven percent reported needing 

some assistance with activities of daily living and 42% had missed at least one day or work 

or school due to health in the prior 3 months. Twenty percent met criteria for current 

psychological distress.

The mean patient-reported resilience score for the whole sample was 31.4 (SD 6.6). Age and 

work-status were associated with resilience scores (Table 1). For example, the mean 

resilience score among patients ages 70 years and older was 33.3 (SD 5.8) compared to 30.5 

(SD 6.7) among those under 40 years (p<0.0001). Participants who were currently working 

full-time outside of the home reported mean resilience scores of 32.5 (SD 6.3) compared to 

28.9 (SD 6.9) among those unemployed (p<0.001).

Post-transplant health status was also associated with patient-reported resilience. Mean 

scores were lower among patients who had more severe GVHD, who took ≥4 prescription 

medications, and who were unable to work due to their health (all p<0.0001, Table 2). 

Likewise, patients with lower Karnofsky Performance Scores (KPS) also reported lower 

mean resilience scores (p<0.0001). No other demographic or health characteristics were 

associated with resilience scores, including sex, race/ethnicity, cancer-type, HCT-type, 

conditioning regimen, age at or time since transplant, prior history of chronic GVHD, or 

history of recurrent disease.

Linear resilience scores correlated more strongly with psychological distress (r=−0.51, 

p<0.0001) and mental composite HRQOL scores (r=0.62, p<0.0001) than with physical 

composite HRQOL scores (r=31, p<0.0001) or post-traumatic growth. In multivariable 

linear regression models, each additional resilience point was associated with 0.8 higher 

mental composite score (p<0.001), 0.1 higher physical composite score (p=0.042), and 0.7 

higher PTGI score (p<0.0001).

Low resilience was independently associated with multiple poor PROs (Table 3). After 

adjusting for work-status, medications, performance score, and covariates that were 

statistically associated with resilience, patients reporting the lowest quartile of resilience 

scores had higher odds of psychological distress (Odds Ratio [OR] 3.0, 95% CI 2.1, 4.3). 

Likewise, the adjusted OR’s of low mental HRQOL and perceived recovery from HCT were 

5.9 (95% CI 4.4, 8.0) and 2.0 (95% CI 1.3, 3.3), respectively. Low resilience was not 

associated with low composite scores of physical HRQOL (OR 1.4, 95% CI 0.9, 2.2) or 

perceptions that “life has returned to normal” (OR 1.5, 95% CI 0.9, 2.5).

DISCUSSION

Patient-reported resilience is a strong candidate for screening, risk-stratification, and 

targeted intervention. To our knowledge, this is the first large analysis to describe 

associations between self-perceived resilience and outcomes among patients with cancer. In 
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this cohort of HCT survivors, we found strong relationships between resilience, current 

health status, and psychosocial outcomes.

Our cross-sectional analysis suggests a number of hypotheses for future testing. We found 

that low patient-reported resilience was independently associated with poor outcomes. 

Future studies could prospectively assess perceived resilience before and after treatments, 

and follow patients to determine how it interacts with the illness experience and predicts 

later outcomes. Likewise, interventions designed to bolster resilience may improve quality 

of life. An important strength of our cohort is that it enables testing some of these 

hypotheses; we plan to determine whether current patient-reported resilience is associated 

with later health or psychosocial outcomes.

Our analysis does not allow any causal inferences, however. It is possible that self-

perceptions of resilience develop only after significant life events. For example, patients 

who previously experienced severe chronic GVHD may consequently report poorer current 

HRQOL and/or lower personal resilience. Our multivariable models suggest that self-

perceptions of resilience are independently associated with poor outcomes, even after 

adjustment for measurable health and functional status. This observation is important 

because personal perceptions may be more immediately modifiable than coexisting 

disabilities or chronic medical conditions.7,8,24–26 Likewise, low self-perceived resilience 

may indicate additional vulnerability to future stressors.4,27 Whether the poor outcomes 

cause low resilience, or whether low resilience causes poor outcomes, patients with both are 

vulnerable on two fronts: (1) poor health; and, (2) decreased capacity to deal with poor 

health and future threats.

Our sample was derived from a single center, had little racial/ethnic diversity, and a 

relatively low response rate. Others have described more diversity and response rates of 

69% with one-time surveys of HCT survivors at multiple sites.28 Our survey is mailed 

annually with a limited response-window and no active follow-up; survivors may therefore 

feel less inclined to respond. We do not know if responders felt more or less resilient than 

non-responders. Likewise, responders were more likely to have received TBI-based 

preparation for HCT and to have chronic GVHD, both of which are associated with medical 

late effects. For all these reasons, our results might not fully represent the general population 

of HCT survivors.

Operationalizing resilience in people with cancer is challenging because how (or when) to 

measure it remains unclear.6,29–32 Some theoretical models suggest it is equated with an 

overall positive adjustment after trauma,1,33,34 and studies suggest HCT survivors have high 

capacity for post-traumatic growth.35 We found negligible correlation between self-

perceived resilience and post-traumatic growth. Indeed, we have previously found PTGI 

scores to be inconsistent with subjective perceptions of resilience,31 and both adolescent and 

young adult patients with cancer and their parents have reported that their maintenance of 

normalcy is proof of their resilience.30,32

Likewise, recent theories suggest that trajectories of resilience differ for individuals facing 

chronic stressors (e.g., poverty), compared to those facing acute stressors (e.g., death of a 
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loved one).34 Where cancer survivors fit into these theories is unclear. Although cancer 

diagnosis and treatment, including HCT, often represent a discreet time-interval, survivors 

face long-lasting challenges related to their physical and psychosocial health.10–14,36 How 

do we define appropriate or “stable” trajectories of function during survivorship?

To overcome these challenges, we and others have relied on patients’ own reports of 

resilience.4–6,16,31,32,37,38 Indeed, patient-reported outcomes have been encouraged in 

psychosocial oncology research because they allow better understanding of patients’ values, 

thereby informing clinical decision-making and providing patient-centered care.39,40 While 

few studies explicitly describe patient-reported resilience amongst patients with 

cancer,5,29,32,41 our data are consistent with others’ which suggest that personal perceptions 

of resilience play important roles in health and psychosocial outcomes. Patient-reported 

resilience has been shown to buffer the impact of aging and protect against later disability.4 

Low self-perceived resilience predicts poorer pharmaco-adherence among patients with 

diabetes,27 and higher resilience predicts positive treatment responses among patients with 

post-traumatic stress disorder.38

Our overall objectives are to determine how to screen for and promote resilience amongst 

survivors of cancer and their families. Future analyses of the present cohort will determine if 

current patient-reported resilience truly predicts later health and psychosocial outcomes. 

Meanwhile, several studies suggest individual perceptions may be modified by skills-based 

interventions that teach stress-management, goal-setting or positive re-appraisal 

techniques.2,7,8,26,42–44 Likewise, interventions directed at promoting positive psychology, 

including post-traumatic growth, have high potential.9,44 Future research must prospectively 

test such interventions, while also deconstructing the interrelated constructs of self-

perceived resilience, psychological growth, quality of life, and other outcomes. While 

serious illnesses and its treatment requirements cannot be avoided, attention to promoting 

patient-reported resilience could have meaningful benefits by improving health outcomes, 

minimizing the adverse long-term psychological effects, and, in turn, enhancing quality of 

life.
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Figure 1. 
Consort Diagram. Legend: HCT: Hematopoietic Cell Transplantation
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Table 3

Odds Ratios of selected outcomes given lowest quartile resilience score and other measures of current health 

status*

Outcome OR 95% CI

Current Psychological Distress†

  Low resilience 3.0 2.1, 4.3

  Not working 2.9 2.0, 4.1

  Taking >4 medications 2.0 1.4, 2.9

  Performance status <80% 4.1 2.9,5.9

Lowest quartile quality of mental health‡

  Low resilience 5.9 4.4, 8.0

  Currently not working 2.9 2.0, 4.1

  Performance status <80% 1.6 1.2, 2.3

Lowest quartile quality of physical health‡

  Low resilience 1.4 0.9, 2.2

  Not working 2.5 1.6, 3.9

  Moderate-severe chronic graft vs. host disease 2.1 1.1, 4.1

  Taking >4 medications 3.3 2.0, 5.4

  Performance status <80% 4.7 3.0, 7.4

“I have been able to put my illness/treatment behind me and get on with life”(“not at all/a little bit/somewhat”)

  Low resilience 2.4 1.5, 3.9

  Not working 3.3 2.1, 5.2

  Moderate-severe chronic graft vs. host disease 2.5 1.4, 4.6

  Taking >4 medications 3.7 2.2, 6.3

  Performance status <80% 5.2 3.3, 8.2

*
All adjusted for age, sex, race, resilience score, plus covariates listed below given outcome measure. Low resilience defined as lowest quartile on 

10-item Connor-Davidson Resilience Scale. “Currently not working” defined as retired due to health or unemployed.

†
Based on Cancer Treatment and Distress (CTXD) scale;

‡
Based on Medical Outcomes Survey Short Form 12

Legend: OR: Odds Ratio, CI: Confidence Interval
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