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Abstract

Purpose.—Cancer “curvivors” (completed initial curative intent treatment with surgery,
radiation, chemotherapy, and/or other novel therapies) and “metavivors” (living with metastatic
or chronic, incurable cancer) experience unique stressors, but it remains unknown whether

these differences impact benefits from mind-body interventions. This study explored differences
between curvivors and metavivors in distress (depression, anxiety, worry) and resiliency changes
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over the course of an 8-week group program, based in mind-body stress reduction, cognitive-
behavioral therapy (CBT), and positive psychology.

Methods.—From 2017-2021, 192 cancer survivors (83% curvivors; 17% metavivors) completed
optional online surveys of resiliency (CES) and distress (PHQ-8, GAD-7, PSWQ-3) pre- and
post- participation in an established clinical program. Mixed effect regression models explored
curvivor-metavivor differences at baseline and in pre-post change.

Results.—Compared to curvivors, metavivors began the program with significantly more
resilient health behaviors (B = 0.99, 95% CI[0.12, 1.86], p=.03) and less depression (B =

-2.42, 95%CI[-4.73, —-0.12], p = .04), with no other significant differences. Curvivors experienced
significantly greater reductions in depression (curvivor-metavivor difference in strength of change
=2.12,95% CI [0.39, 3.83], p=.02) over the course of the program, with no other significant
differences. Neither virtual delivery modality nor proportion of sessions attended significantly
moderated strength of resiliency or distress change.

Conclusion.—Metavivors entering this mind-body program had relatively higher well-being
than did curvivors, and both groups experienced statistically comparable change in all domains
other than depression. Resiliency programming may thus benefit a variety of cancer survivors,
including those living with incurable cancer.
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Cancer treatment and survivorship can be very stressful across treatment types and

illness characteristics. Individuals commonly experience changed identity, financial strain,
treatment side effects, and challenges navigating relationships while coping with uncertainty
about the future [1-3]. These stressors engender risk for mental and physical distress,
including depression, anxiety, and difficulty engaging in preventative health behaviors [4-6].

Due to the combined effects of an aging population, enhanced cancer screening, and

early detection, and the advent of highly efficacious therapies for cancer care, more
individuals than ever before complete treatment with curative intent and transition into

life as a “curvivor” [1]. The population of survivors living for many years with chronic,
incurable illness also continues to grow and has recently been identified as a research
funding priority by the National Cancer Institute (NCI) [7]. This specific group of survivors
has been called “metavivors” in the context of metastatic breast cancer [8], a term we

extend here to include individuals living with other chronic cancers [9-11]. An emerging
literature suggests that survivors living with incurable cancer may face unique stressors [12],
including the possibility of a shortened life and greater symptom severity (e.g., fatigue,
medical comorbidities) [8, 10, 13, 14]. At the same time, curvivors and metavivors are alike
in the extent to which they must balance day-to-day stressors with the uncertainty of illness
progression or recurrence. In short, both curvivors and metavivors face significant stress

and should be offered supportive psychosocial interventions, but little work has examined
disease-related predictors of benefit from stress management programming. Though specific
population estimates of curvivors and metavivors are not available due to broad variation

in cancer staging and treatment options depending on disease site, it is clear that most mind-
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body survivorship interventions have been tested only for patients with early-stage cancers
[15-18], treated with curative intent. Thus, the literature offers little guidance regarding the
appropriateness of including patients with different disease trajectories in the same group.

The Stress Management and Resiliency Training: Relaxation Response Resiliency Program
(SMART-3RP) is an evidence-based program with promising effects for cancer survivors
[19-21]. The SMART-3RP aims to enhance multiple person-centered domains of resiliency,
defined as the ability to experience positive well-being in the face of stress [22, 23],

based on transactional models of stress and coping that highlight the interaction between
individual coping resources and environmental demands [24]. The program incorporates
mind-body techniques, cognitive behavioral therapy (CBT) skills, and positive psychology
strategies to reduce the deleterious effects of stress exposure on mental and physical quality
of life. In separate clinical trials, the SMART-3RP has demonstrated preliminary efficacy
for individuals experiencing stress related to lymphoma [20], fear of cancer recurrence [21,
25], chronic pain [26, 27], heart disease [28], and other chronic illnesses [29, 30], with
changes in resiliency mediated in part by psychosocial resources such as mindfulness and
positive affect [19]. Further, the SMART-3RP is acceptable and feasible when delivered
virtually [20, 21, 28] or in-person [31]. Despite these promising effects and person-centered
intervention design, no research has tested the hypothesis that curvivors and metavivors can
benefit similarly from participation in the SMART-3RP.

To follow, this study explored: 1) differences in initial levels of resiliency and distress
between cancer survivors voluntarily enrolling in an established SMART-3RP clinical
program at the Massachusetts General Hospital (MGH) Cancer Center, depending on
curvivor versus metavivor status at the time of resiliency program entry and 2) the role

of curvivor vs. metavivor status in moderating strength of change in resiliency and distress
(i.e., depression, anxiety, and worry) over the course of the program. We examined six
distinct domains of resiliency, as outlined by Park and colleagues: appreciation for life (AL),
health behaviors (HB), new perspectives (NP), personal strength (PS), relating to others
(RO), and spiritual connection (SC) [22]. Given the novelty of curvivor-metavivor group
comparisons, we made no & priori hypotheses regarding baseline similarities or differences
between curvivors and metavivors. As an exploratory third aim intended to inform future
refinement of the SMART-3RP for cancer survivors, we also examined intervention session
attendance and modality of treatment delivery (i.e., entirely in-person vs. remote delivery) as
moderators of resiliency and distress change.

Methods

Participants

Data for this study were collected as part of an established clinical program at the

MGH Cancer Center (i.e., the MGH Mind-Body Program for Cancer Survivors); as

such, randomized design was not possible. Between 2017-2021, 192 survivors completed
online surveys before and/or after participating in a SMART-3RP group. To create a
curvivor-metavivor variable for the present study, a medical oncologist (AHC) reviewed
clinical documentation for each patient to determine curvivor vs. metavivor status. Patients
who were taking oral medications at home (e.g., hormonal or endocrine therapies) were
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considered curvivors if they had completed other initial treatment with curative intent

(e.g., chemotherapy, radiation, and/or surgery). Patients with hematologic malignancies were
classified as curvivors, if they had completed initial treatment with curative intent, whereas
patients with chronic, incurable hematologic malignancies were classified as metavivors.
Accordingly, most participants (83%) were treated with curative intent whereas 17% were
living with disease at the time of program start. This clinical program was originally
designed for patients who were treated for curative intent (i.e., curvivors), to help individuals
with challenges of “re-entry” once the structure and support of treatment had ended.
However, as time went on, patients living with cancer as a chronic illness (i.e., metaverse)
who indicated interest in participating were welcomed to join. Most participants were treated
for primary breast cancer (7= 116, 60.4%), with other common cancer sites including
hematologic (6.8%, n= 13), and gynecological (6.3%, 7= 12). Time since diagnosis was
calculated based on each patient’s most recent diagnosis with the cancer they were most
recently treated for at program start.

and Referral Process

The MGH Mind-Body Program for Cancer Survivors offers the SMART-3RP curriculum

to adult cancer survivors who received clinical care at MGH. The SMART-3RP includes 8
weekly group sessions, sometimes supplemented with a ninth initial intake session, led by a
licensed psychologist or psychiatrist. Sessions emphasize stress-awareness, stress-coping,
and stress-buffering skills grounded in mind-body techniques that elicit the relaxation
response (RR) (i.e., meditation, breath awareness), positive psychology (i.e., shifting focus
to positive experiences), and cognitive behavioral therapy (i.e., re-structuring negative
thoughts) [22, 23].

Information about the MGH Mind-Body Program for Cancer Survivors is disseminated

via the hospital webpages, social media, and paper flyers. By means of self- or provider-
referrals, adult cancer survivors who speak English and have completed their initial cancer
treatment are eligible to participate. Participants are screened to confirm that they are
seeking treatment for concerns related to post-treatment daily stress and coping. Although
initially designed for in-person delivery, groups were transitioned to telehealth in Spring
2020 due to COVID-19 concerns; as such, 35% of survivors in the present sample completed
at least some of the program via secure videoconferencing platform.

Survey batteries included standardized assessments of stress and coping, psychological
well-being, and health behaviors. Measures for the present analysis were selected from
the larger clinical data repository a prioribased on their relevance to the foundational
Resiliency Model [22], targeted by the SMART-3RP. Study procedures were approved
by the Mass General Brigham IRB (Protocol #2011P001081). All participants provided
informed consent. Main effects of the SMART-3RP in this sample are reported elsewhere
[19].

Clinical context.—To contextualize participants’ experience of completing the
SMART-3RP, we gathered data about session attendance and treatment modality (i.e., virtual
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or in person) based on billing records and clinical documentation kept by the clinical group
leaders.

Resiliency.—The 23-item Current Experiences Scale (CES) [22], adapted from the
Posttraumatic Growth Inventory [32], measured resiliency. Response options range from
“not at all” (0) to “to a very great degree” (5). The CES, although interpretable as a total
score, also produces six distinct aspects of resiliency, reflecting our resiliency model and
clinical program: appreciation for life (AL; 3 items, scores range 0-15; e.g., "l appreciate
the value of my own life”), personal strength (PS; 5 items, scores range 0-25; e.g., “I feel
self-reliant™), new perspectives (NP; 5 items, scores range 0-25; e.g., “l watch for new
opportunities™), spiritual connectedness (SC; 2 items, scores range 0-10; e.g., “l have a
strong religious faith”), relating to others (RO; 6 items, scores range 0-30; e.g., “l have a
sense of closeness with others™), and health behaviors (HB; 2 items, scores range 0-10; e.g.,
“| take care of my health”). Reliability was acceptable or good for all subscales at baseline
and follow-up: AL omega = 0.77 at baseline, 0.81 at follow-up; PS omega = 0.81 at baseline,
0.80 at follow-up; NP omega = 0.79 at baseline, 0.82 at follow-up; SC r=0.65 at baseline,
r=0.62 at follow-up; RO omega = 0.80 at baseline, 0.82 at follow-up; HB r=10.71 at
baseline, r=10.71 at follow-up.

Anxiety.—The 7-item Generalized Anxiety Disorder assessment (GAD-7) [33] measured
anxiety. The GAD-7 asks patients how often, over the past two weeks, they experienced
anxiety-related problems (e.g., feeling “nervous, anxious, or on edge”). Response options
range from “not at all” (0) to “nearly every day” (3), with total possible scores ranging from
0-21. Total GAD-7 scores of 0-4 suggest “minimal anxiety”, 5-9 suggest “mild anxiety”,
10-14 suggest “moderate anxiety”, and 15-21 suggest “severe anxiety”. The GAD-7 has
been used as a brief assessment of anxiety severity in cancer survivors [34]. Reliability was
good in the present study (omega = 0.89 at baseline, 0.82 at follow-up).

Depression.—The 8-item Patient Health Questionnaire (PHQ-8) [35] measured
depression. The PHQ-8 asks patients how often, over the past two weeks, they experienced
symptoms of depression (e.g., “little interest or pleasure in doing things”). Response options
range from “not at all” (0) to “nearly every day” (3), with total possible scores ranging

from 0-24. Total PHQ-8 scores of 0—4 suggest “none / minimal depression”, 5-9 suggest
“mild depression”, 10-14 suggest “moderate depression”, 15-19 suggest “moderately severe
depression”, and 20-24 suggest “severe depression.” The PHQ-8 has been used in many
studies involving cancer survivors [36]. Reliability was acceptable to good in the present
study (omega = 0.87 at baseline, 0.76 at follow-up).

Worry.—Three items from the Penn State Worry Questionnaire (PSWQ) measured worry
[37, 38]. The PSWQ asks patients about their typical experiences with worry (e.g., “I worry
all the time”). Response options range from “not at all typical of me” (1) to “very typical

of me” (5), with total possible scores on the abbreviated questionnaire ranging from 3-15.
The PSWQ is a valid and reliable measure of worry in cancer survivors [39]. Reliability was
good in the present study (omega = 0.88 at baseline, 0.87 at follow-up).
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Initial univariate and bivariate analyses were completed in SPSS, version 28. McDonald’s
Omega, which loosens the assumption of tau equivalence across scale items, was used

as a rigorous index of measure reliability; Omega is interpreted in the same way as
Cronbach’s alpha, such that higher scores (closer to 1.0) indicate greater reliability [40].
Mixed effect regression analyses were conducted in R, version 3.6.2 using the Ime4 package
(v1.21) [41]. Descriptive statistics and mean comparisons (chi square and t-test) examined
sociodemographic and illness-related correlates of study variables. Cohen’s D (0.2 = small,
0.5 = medium, 0.8 = large) characterized standardized mean differences. Cross-sectional
linear regression models explored the association of metavivor vs. curvivor status (i.e., a
dummy code comparing curvivors (0) to metavivors (1)) with each of the resiliency and
distress measures, adjusting for age in years and gender (male (0) compared to female (1)).
Mixed effect regression models explored the main and interactive effects of time (i.e., a
dummy code comparing baseline (0) to follow-up (1) scores) and metavivor vs. curvivor
status on each distress and resiliency measure, adjusting for a random individual intercept,
age, and gender. Exploratory analyses of intervention session attendance and virtual vs.
in-person delivery modality were also modeled using mixed effect regression, adjusted only
for random individual intercepts.

Missing Data

Of the 192 participants who provided any data pre- or post- participation in the SMART-3RP
clinical program, 188 (98%) had sufficient information on illness type and treatment
characteristics to determine whether they were curvivors or metavivors. Eighty-three
participants (43.2%) had complete data on all sociodemographic, clinical, resiliency, and
distress (anxiety, depression, worry) variables used for this analysis. Of the 109 individuals
with at least some missing data, 95 (87.2%) were missing follow-up survey responses.
Compared to participants with entirely complete data, participants with missing data
attended fewer SMART-3RP sessions (missing data M = 66.8% of sessions attended vs.
complete data M/ = 89.1% attended; {134.7) = -6.79, p< .001), were more likely to have
attended groups virtually, during the COVID-19 pandemic (in-person participants = 48.4%
with some missing data vs. virtual participants = 69.2% with some missing data; y(1) =
7.48, p=.01) and were slightly younger (missing data M = 54.5 years vs. complete data M
=58.0 years; {177) = —-2.04, p=.04). There were no other significant sociodemographic,
clinical, resiliency, or distress variable differences between individuals with and without
missing data at baseline (s = .05).

Data were thus understood to be missing at random [42]. Complete data was used for

basic descriptive univariate and bivariate analyses, with differences in A& noted in Tables

1 and 2. For Study Aims 1-3, maximum likelihood estimation in mixed effect models
allowed for inclusion of participants with missing data on dependent variables, with small
differences in A5 noted in Tables 3 and 4. Because analyses were exploratory and intended
to inform hypothesis generating for future work, we did not adjust for multiple comparisons.
Statistical significance was defined as two-tailed p < .05.
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Aim 1: Curvivor-Metavivor Differences at Baseline

Participant sociodemographic characteristics, stratified by survivorship status, are provided
in Table 1. Compared to metavivors, curvivors were more likely to have been treated for
breast cancer (72.4% of curvivors vs. 9.4% of metavivors; Xz(l): 44.69, p< .001) and
were significantly younger (curvivor M= 54.6 years vs. metavivor M= 63.2 years; {173)
=-3.56, p<.001, D = -0.74). Curvivors were also more likely to be female (90.6%

of curvivors vs. 64.3% of metavivors; Xz(l) =13.93, p<.001) but did not significantly
differ from metavivors in non-White or Hispanic ethnicity, marital status, level of education,
or employment status at the time of program start. Further, curvivors and metavivors did
not attend a significantly different number of SMART-3RP sessions. Baseline bivariate
correlations between all continuous study variables included in exploratory models are
reported in Table 2.

Multivariable regression models, adjusted for age and gender, tested group differences
between curvivors and metavivors in resiliency and distress at program start (Table 3).
Results indicated that metavivors began the SMART-3RP program with significantly less
depression (B=-2.42, 95% CI[-4.73, —0.12], p = .04) and more resilient health behaviors
(B=0.99, 95% CI[0.12, 1.86] p=.03). No other group differences in distress or resiliency
were statistically significant.

Aim 2: Adjusted Curvivor-Metavivor Differences in Resiliency and Distress Change

Results of moderated mixed effect models are described in Table 4, with simple slopes
by groups explicated in Table 5. Mixed effect multivariable regression modeling, holding
constant a random intercept for participant ID and fixed effects of age, gender, curvivor/
metavivor status and time, indicated that curvivors experienced significantly greater change
in depression than their metavivor peers (adjusted group difference in strength of change
B [95% CI]=2.12 [0.41, 3.82], p=.02). Simple slopes analysis showed that curvivors
experienced a statistically significant average within-person reduction of 1.72 [-1.03,
-2.41] (p < .001) points on the PHQ-8, whereas metavivors experienced a statistically
non-significant average increase of 0.40 [-1.17, 1.97] (v = .62) points on the PHQ-8 (see
Figure 1). No other group differences were statistically significant (see Supplementary
Figures 1-8).

Aim 3: Impact of Session Attendance and Virtual Format

The average participant attended 76.7% of scheduled SMART-3RP sessions (Median =
87.5%, SD = 26.5; range = 0.0%-100%). In exploratory mixed effects models holding
constant only a random intercept for participant ID and fixed effects of time and proportion
of sessions attended, no significant time X proportion of sessions attended interaction effects
emerged (all ps > .21), suggesting that participants’ attendance at group sessions did not
significantly moderate strength of symptom change pre-post program.

Approximately one-third (35%) of participants attended at least some virtual sessions (as
opposed to in-person groups). In exploratory mixed effects models holding constant a
random intercept for participant ID and fixed effects of time and virtual group attendance,
no significant time X virtual group attendance interaction effects emerged (all ps > .23),
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suggesting that delivery modality also did not moderate strength of symptom change pre-
post program.

Discussion

This study examined cross-sectional and post-treatment differences in resiliency and
distress between curvivors and metavivors entering a clinical mind-body resiliency program
(SMART-3RP), with the goal of identifying different needs for programming to support
positive well-being during the stressful transition to post-treatment cancer survivorship.
Although metavivors who joined the program began with higher initial levels of health
behaviors and less depression, metavivors and curvivors statistically significantly differed
only in strength of pre-post program change in depression, but not resiliency, anxiety, or
worry.

Of note, baseline comparisons between curvivors and metavivors were exploratory and do
not account for likely differences in referral patterns between clinics that primarily serve
individuals with different cancer types. Participants in the curvivor and metavivor groups
created for our analyses were not randomly sampled, and so the group differences reported
here may not generalize to the larger population of cancer survivors. Still, our findings
highlight higher rates of referral for curvivors, compared to metavivors, to the SMART-3RP
clinical program. This aligns with previous reports that patients with chronic metastatic
cancer report relatively greater unmet need for survivorship care, compared to patients
treated with curative intent [14, 18].

The exploratory finding that curvivors in our sample experienced significantly greater
reductions in depression over the course of the program may inform future hypothesis
testing regarding curvivor-metavivor differences in the stressors that precipitate and
perpetuate depressive symptoms in survivorship. Individuals with greater distress have been
shown to benefit more from intervention [18, 43, 44]. Since the metavivors in our sample
began the SMART-3RP with significantly lower depressive symptoms that did curvivors,
they may have had less room for improvement. Further, measurement of depression among
individuals experiencing the medical sequelae of cancer is complex [45], and future work
may consider curvivor-metavivor differences in specific domains of depression, excluding
symptoms of somatic distress (e.g., fatigue, appetite changes, difficulty concentrating).

A strength of this novel study is that results are representative of individuals engaged in real-
world clinical care, rather than a more tightly controlled clinically trial. Building upon these
preliminary findings, larger RCTs with targeted recruitment and stratified randomization by
curvivor and metavivor status will provide a rigorous test of the extent to which mind-body
interventions make a clinically meaningful impact on resiliency and distress, compared

to usual care. Of note, exploratory analyses drawn from the present data suggest that
participants who attended SMART-3RP sessions via videoconferencing technology were at
no significant disadvantage compared to those participated in person, which has exciting
implications for future dissemination of this work. Proportion of SMART-3RP sessions
attended also did not impact participants’ strength of intervention gains in exploratory
analyses, which may be due in part to the fact that participants had the opportunity to
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engage in any level of self-guided relaxation and coping skills practice outside of scheduled
sessions, using the program manual they received upon enrollment in the SMART-3RP
clinical program. Further, we may have had limited variance in proportion of sessions
attended to detect a significant effect, given that approximately half of the sample attended
at least 80% of available sessions. To build on this preliminary finding, future work

may consider the impact of other dose variables such as home relaxation practice on
symptom change during resiliency programming in cancer survivorship. In other mind-body
interventions, home practice has positively associated with greater stress reduction benefits
[46].

Study Limitations.

Unfortunately, the limited racial, ethnic, and socioeconomic diversity of our sample
represents a significant limitation and indicates that individuals of color and those with
limited financial and educational resources may be severely underserved by existing
supportive programming. The SMART-3RP is covered by almost all types of insurance;
thus, this type of programming has the potential to be both accessible and sustainable. For
the purposes of analysis, we dichotomized groups based on White non-Hispanic ethnicity
or not. However, we caution that this dichotomy is entirely insufficient to capture the
experiences of survivors and advise readers to consider the limitations of this analytic
decision [47].

Other limitations to this retrospective analysis of clinical data must be discussed. First,

we note the imbalance between numbers of curvivors and metavivors, limiting statistical
power to detect small group differences in treatment gains over time. Similarly, breast cancer
survivors were also overrepresented in our study sample, and so the experiences of curvivors
and metavivors diagnosed with other cancer types may not be captured in these findings.

We also acknowledge that many participants did not complete these voluntary study surveys
and thus these data are most representative of participants with the time and motivation to
participate in research. Further, floor effects in some indices of distress (e.g., depression and
anxiety) may have limited strength of symptom change over the course of this resiliency
program. Additional research is needed to better understand whether curvivor-metavivor
differences in distress change result from group differences in initial distress or whether
these survivors require different interventions to target clinically significant depression

and anxiety. Finally, all participants had completed at least initial cancer treatment at
intervention start, but some may have experienced changes to health status over the course of
the program that we could not measure.

Conclusions.

Whereas many supportive oncology programs explicitly exclude individuals with advanced
and metastatic cancers from their patient pool, the current landscape of survivorship is such
that individuals may live for many years with illness and thus stand to benefit meaningfully
from stress management resources. This research report, which describes the experiences
of participants in an established clinical mind-body program provided at the MGH Cancer
Center (SMART-3RP), is among the first to empirically distinguish between positive and
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negative aspects of well-being experienced by cancer curvivors and metavivors engaged
with a supportive group intervention. Metavivors entering the SMART-3RP clinical program
reported greater initial resilient health behaviors and less depression than did curvivors but
did not differ significantly in rate of program attendance. Further, curvivors and metavivors
experienced statistically comparable rates of change in resiliency and distress symptoms
over the course of the intervention, with the exception that metavivors experienced

smaller reductions in depression than did curvivors. Taken together, results suggest that
heterogenous samples of cancer survivors may engage with and benefit from group-based
resiliency interventions, like the SMART-3RP — particularly those seeking gains in positive
indices of well-being, such as resiliency. It is essential that future randomized controlled
trials include metavivors to further our understanding of the impact of resiliency and stress
management interventions for this growing population of cancer survivors.
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Depression (PHQ-8)

25
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Treatment Intent

Baseline Post-Program
Time
Figure 1.
Plot of Statistically Significant Curvivor-Metavivor Difference in Depression Pre-Post
Program

Notes. Shaded areas represent 95% confidence intervals for simple slopes. Possible scores
on the PHQ-8 range from 0-24.
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