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Abstract

Background: Caregivers of patients with cancer play a crucial role in the health of the person 

they care for, and in the healthcare system at large. Family caregivers receive minimal support, 

despite being at greater risk for anxiety and depression than patients themselves. Cognitive 

behavioral therapy (CBT), an effective therapy for anxiety and depression, has shown mixed 

efficacy when delivered to cancer caregivers. Emotion Regulation Therapy (ERT), a contemporary 

CBT, may uniquely target processes underlying distress associated with caregiving. Therefore, 

we adapted both CBT and ERT to target the needs of caregivers (i.e., CBT-C and ERT-C) 

and are conducting a multi-site randomized trial to examine the comparative efficacy of these 

interventions.
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America. jjacobs@mgh.harvard.edu (J.M. Jacobs).
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Methods: Family cancer caregivers (n = 200) reporting distress related to caregiving are recruited 

from two academic cancer centers and randomly assigned to either ERT-C or CBT-C. Caregivers 

in both interventions engage in eight weekly one-hour sessions by videoconference with a trained 

interventionist. Caregiver participants complete study assessments at baseline, post-treatment, 

3-and 6-months follow-up. Patients of each caregiver can also enroll in the study and complete 

assessments at baseline and 3-months follow-up. Outcome measures include psychosocial 

constructs such as anxiety, depression, quality of life, as well as proposed mechanistic constructs 

and salivary markers of stress and inflammation.

Conclusions: The results of this study will advance the science of caregiving interventions in 

cancer by addressing a critical gap in our ability to mitigate anxiety and depression in caregivers, 

as well as further our understanding of how these changes may influence patients’ outcomes.
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1. Introduction

Caregivers are partners, relatives, or friends who provide assistance (i.e., physical, 

emotional) to a patient with often life-threatening, incurable illnesses [1]. In 2016, nearly 5 

million people nationwide were caregivers for individuals with cancer [2]. Approximately 

half of cancer caregivers report clinically significant symptoms of depression and anxiety, 

with rates higher among caregivers than the patients for whom they provide care [3– 

5]. Caregiver distress is a result of their capacity to cope with caregiving demands, 

witness suffering, and live with the possibility of loss. Furthermore, this psychological 

distress is pervasive across caregivers of patients with varying sites and stages of cancer 

[6,7]. Distress is associated with psychoneuroimmunological (PNI) changes, such as 

increased levels of proinflammatory cytokines [14,15] and cortisol [16,17], which are also 

associated with anxiety and depression, physical illness, stress-related morbidity [18,19], 

and disturbed sleep [20]. Such distress worsens over time when left untreated [8] and is 

often associated with downstream medical complications including sleep difficulties, chronic 

fatigue, cardiovascular disease, increased mortality risk, and poor bereavement outcomes 

[9–13].

Despite the urgent need for programs that address caregiver distress, a systematic 

review revealed a lack of empirically supported interventions to target caregiving-related 

psychological dysfunction [21,27]. Specifically, Cognitive Behavioral Therapy (CBT), 

which traditionally focuses on perceptions and thoughts as influencers of feelings and 

behaviors, has been adapted in hopes of better addressing caregiver distress [23,25]. 

CBTs enriched with mindfulness offer comparatively greater efficacy than standard 

CBT. There may be an opportunity to ensure that traditional CBT or burden-focused 

psychoeducational approaches more comprehensively address caregiver distress. For 

example, conceptualization of distress in caregivers may need to incorporate worry and 

rumination, as caregivers often become caught in perseverative negative thinking (PNT; 

e.g., rumination, self-criticism) [28,29]. Traditional CBT may be limited in targeting both 

earlier and later components of the distressing emotional cascade [30]. Seeking to more 
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comprehensively target worry and rumination, we developed a reformulated CBT, Emotion 

Regulation Therapy for Cancer Caregivers (ERT-C), that systematically addresses multiple 

components of the distress context.

ERT, the intervention from which ERT-C was adapted, is a theoretically derived, mechanism 

focused treatment that integrates findings from affect science with CBT principles to target 

and normalize neuro-behavioral deficits underlying worry and rumination by increasing 

motivational awareness and improving attentional and metacognitive regulation capacities 

[31,32]. For instance, findings indicate that ERT demonstrates clinical efficacy in distress 

disorders (e.g., generalized anxiety disorder, major depressive disorder) [32–35,40] by 

promoting flexible and sustained attention as well as metacognitive capacities such as 

decentering (i.e., observing thoughts that arise in the mind with distance and perspective) 

and reappraisal (i.e., reinterpreting the meaning of an event to change its emotional 

trajectory) (Hedges’ g’s = 0.6 to 2.6) [32,34,36,37,55]. Further, ERT-linked neural changes 

in resting state connectivity, were associated with decreases in clinical severity (r’s = 

0.4–0.6) and increases in flexible attention (r’s = 0.3–0.5) [38] gains in decentering and 

reductions in worry [39].

ERT has since been adapted for cancer caregivers (ERT-C). An open trial evaluating ERT-

C’s efficacy in caregivers indicated statistically significant reductions in worry, rumination, 

anxiety, and depression symptoms after 8 sessions, which were largely maintained through 

a 6-month follow-up [40]. Notably, although caregiver distress often negatively impacts 

cancer patients’ functioning and well-being [42,43], our pilot RCT with 81 caregivers of 

patients with various sites and stages of cancer revealed that the identified cancer patients 

of caregivers receiving ERT-C also experienced a large increase in quality of life (QOL) 

compared to patients whose caregivers were in a waitlist condition (Hedge’s g = 0.90). Our 

recent work suggests that ERT-C confers clinical benefit via increases in attentional and 

metacognitive regulatory ability [33,35,41].

Furthermore, participation in ERT-C or CBT-C may lead to reductions in biomarkers of 

stress and systemic inflammation in caregivers. For example, we demonstrated an ERT-C 

linked reduction in proinflammatory markers ranging from 2% to 33% in a subset of 

caregivers (N = 15). In our recent randomized controlled trial, caregivers receiving ERT-C 

evidenced a non-significant but notable decrease in proinflammatory cytokine Interluekin-6 

(IL-6) as compared to patients in the waitlist control arm (g = 0.36) [44]. As such, 

ERT-C may ameliorate physiological correlates of distress in caregivers, with significant 

downstream effects on their overall health and well-being.

The purpose of the present study is to rigorously evaluate the efficacy of ERT-C, compared 

to CBT adapted for caregivers (CBT-C), and elucidate potential mechanisms underlying 

reductions in distress through a randomized, controlled, repeated measures design.

1.1. Study aims

Aim 1 will compare the immediate and longer-term efficacy of ERT-C versus CBT-C in 

improving symptoms of anxiety, depression, rumination and worry. This study will compare 

ERT-C and CBT-C on improvements in caregiver primary (i.e., anxiety and depression, 
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worry, rumination) and secondary (i.e., QOL and burden) outcomes and whether these gains 

are maintained at 6-months follow-up. Additionally, we will examine whether ERT-C or 

CBT-C will lead to greater improvements in patient outcomes at 3-months follow-up. As an 

exploratory hypothesis, we will also assess putative moderators (including cancer site, stage, 

and caregivers’ sociodemographic factors) of the efficacy of ERT-C versus CBT-C.

Aim 2 will assess the indirect effects of attention and metacognitive regulation on primary 

and secondary caregiver outcomes and whether these effects will be more pronounced 

in ERT-C or CBT-C. We hypothesize that only skills that specifically target components 

of distress (i.e., attention regulation, metacognitive regulation) will mediate primary and 

secondary caregiver outcomes compared to other facets of improving the caregiving 

experience (i.e., reducing perceived burden, maladaptive behavioral coping), and that gains 

and mediation in attention and metacognitive regulation will be more pronounced in ICs 

receiving ERT-C than CBT-C.

Lastly, Aim 3 will evaluate differential effects of treatment on change in biomarkers overall 

and by treatment arm. We will examine whether ERT-C or CBT-C will result in greater 

reductions in cortisol dysregulation and systemic inflammation, and whether gains will 

be maintained at a 6-month follow-up. Further, our exploratory hypothesis will examine 

whether reductions in cortisol dysregulation and systemic inflammation observed with ERT-

C or CBT-C will be most prominent in caregivers with baseline elevations in distress.

2. Materials and methods

This study is a multi-site trial including recruitment from two sites, Memorial Sloan 

Kettering Cancer Center (MSK, IRB #20–407) and Massachusetts General Hospital (MGH, 

IRB #21–074) Cancer Center (ClinicalTrials.gov Identifier NCT04802720). The study was 

approved by the MSK Institutional Review Board, the IRB of record, and subsequently the 

Dana Farber/Harvard Cancer Center IRB (DF/HCC). Recruitment procedures comply with 

HIPAA guidelines.

2.1. Study design

This study follows the design shown in Fig. 1. Distressed caregivers of patients with any site 

or stage of cancer who are currently receiving cancer treatment of any kind (e.g., curative, 

palliative) at MSK (n = 100) or MGH (n = 100) are eligible for participation. We also 

offer enrollment to the patients (n = 200) they are caring for, though caregiver participation 

is not contingent on patient participation. At MSK, study staff screen interested caregivers 

who respond to digital fliers posted on the MSK caregiver website (https://www.mskcc.org/

experience/caregivers-support) via telephone for eligibility. Caregivers on the waitlist for the 

MSK Caregivers Clinic are also assessed for interest and screened for eligibility over the 

phone by study staff. At MGH, study staff screen clinic schedules to identify patients who 

may have eligible caregivers and contact those patients (with permission from their oncology 

clinician) to reach their caregivers, as well as post study flyers and accept referrals from 

social work, psychology, and psychiatry. Interested and eligible caregivers provide informed 

consent and enroll in the study. Caregiver participants are registered and randomized 1:1 

to ERT-C or CBT-C and complete baseline assessments (T1) of self-reported outcomes 
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and saliva samples to assess inflammatory markers and cortisol levels. Caregivers meet 

with study therapists for 8 one-on-one weekly sessions of either ERT-C or CBT-C via 

videoconference. Each session is 60 min in length and is audio- or video-recorded. Caregiver 

participants repeat assessments at post-intervention (T2), 3 months post-intervention (T3), 

and 6 months post-intervention (T4); caregivers also complete assessments mid-intervention 

at weekly therapeutic sessions to assess mechanistic measures and outcomes of depression 

and anxiety. Patient participants complete patient-reported survey assessments at baseline 

(T1) and 3 months post-intervention (T3) (Table 1). If the patient dies while the caregiver is 

participating in the intervention, the caregiver can still continue with the study and receives 

abbreviated follow-up assessments that exclude caregiving-specific measures. Study data are 

collected and managed using REDCap electronic data capture tools hosted through MSK.

2.2. Participant eligibility criteria

To be eligible, caregivers must report that they experience distress as evidenced by a score 

of 4 or greater on the Distress Thermometer [46] and report that their distress is related to 

their caregiving experience or that their distress started/has gotten worse since the patient 

was diagnosed/began treatment. In addition, caregivers must be ≥18 years of age, be caring 

for a patient receiving any type of care (e.g., curative, palliative) at MSK or MGH in the 

past 12 months, be English-fluent, reside in New York/New Jersey (MSK) or Massachusetts 

(MGH), and have no severe cognitive impairments, history of severe mental illness, or 

medical condition known to confound measures of systemic inflammation or interfere with 

study participation. Caregivers who are already engaged in psychotherapy are eligible if they 

are able and willing to put that therapy on hold for the course of treatment.

Eligible patients are ≥18 years of age, receiving care from an enrolled caregiver participant, 

English-speaking, and have no severe mental illness and/or cognitive impairment.

2.3. Intervention

CBT-C and ERT-C treatments are each 8-session, individual, caregiver-directed interventions 

delivered by a trained study therapist and facilitated by a manualized workbook with 

between-session practice exercises. Participants in both conditions have access to an 

online website that houses study materials as well as intervention-specific audio-recorded 

relaxation and meditation exercises. To accommodate caregivers and to maximize 

attendance, the 8 sessions are to be completed within 8 to 16 weeks from initiation of 

the first session. Each session is 60 min long and conducted through the telehealth platform 

approved by each site’s Privacy Board (WebEx for MSK, Zoom for MGH).

2.3.1. CBT-C—Cognitive Behavioral Therapy (CBT) is an evidence-based 

psychotherapeutic approach grounded in the cognitive model that a person’s emotional, 

behavioral, and physiological reactions to a situation is based on their appraisal of that 

situation [47]. CBT adapted for cancer caregivers, Cognitive Behavioral Therapy for Cancer 

Caregivers (CBT-C), aims to ameliorate caregivers’ distress levels by challenging and 

changing unhelpful cognitions and behaviors and improving personal coping strategies. 

CBT-C modules incorporate information specific to the caregiving context throughout 

and train caregivers in: 1) problem-focused and emotion-focused coping based on the 
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controllability of the stressor (i.e., coping effectiveness training), 2) cognitive restructuring 

to adjust and reframe automatic thought distortions, 3) skills such as behavioral activation 

and time-based activity pacing to maximize engagement in daily routines and optimize self-

care, 4) relaxation training as a tool to cope with stress by engaging the relaxation response. 

Modules incorporate skills for relaxation and information specific to the caregiving context 

throughout. The sessions are outlined in Fig. 2.

2.3.2. ERT-C—Emotion Regulation Therapy for Cancer Caregivers (ERT-C) is an 8-

session intervention built on foundations of CBT to address motivational processing 

components of the caregiving context while targeting attentional and metacognitive 

components of worry and rumination and resultant maladaptive behavioral coping. ERT-C 

utilizes modules consisting of: 1) self-monitoring of problematic motivational (i.e., threat 

and/or loss-based) and dysregulatory (i.e., worry, rumination, self-criticism, reassurance 

seeking, avoidance/withdrawal, and/or compulsive behaviors) responses within evocative 

and burdensome caregiving contexts; 2) attention regulation skills to increase the ability 

to broaden, shift, and sustain attention when distressed; 3) metacognitive regulation skills 

(e.g., decentering and reappraisal) to more effectively distance and reframe emotional 

thoughts; and 4) adaptive engagement in contexts that are intrinsically rewarding even 

when accompanied by loss/threat via contextual application of learned skills [32,37]. 

The particular skills introduced in ERT-C are supported by brief mindfulness meditation 

practices. Session content is outlined in Fig. 2.

2.3.3. Intervention training, supervision, and integrity—Study therapists are 

predoctoral psychology fellows and licensed psychologists who undergo comprehensive 

training in either CBT-C or ERT-C. Supervision is led by the investigative team via 

videoconference on a weekly basis for all study therapists in ERT-C (DM, DF), and 

CBT-C (AA, JJ), separately. All sessions are video-recorded and a random sample of 

30% of cases (100% of videotaped sessions for these participants) are evaluated and rated 

for treatment integrity. An independent licensed clinical psychologist with considerable 

experience conducting ERT-C or CBT-C provides treatment integrity ratings for their 

respective treatment arm using comprehensive treatment and coding manuals. Raters offer 

written feedback to individual facilitators regarding the specific individual session to 

enhance continued training and supervision in these individual interventions. Raters are 

not blinded to the therapist, the intervention arm, or the specific session within that treatment 

arm and are required to achieve >80% inter-rater reliability. Feedback on recorded sessions 

is also incorporated into supervision sessions.

2.4. Outcomes

2.4.1. Participant characteristics—Participant characteristics are collected at baseline 

through the Demographic Information and Psychosocial Services Use, Preferences, and 

Perceived Barriers survey. This measure, adapted from a prior study [77], uses Likert-scale 

ratings and open-ended questions to gather self-reported data on demographic information, 

past/current psychosocial service use, support needs, intervention preferences, and perceived 

barriers.
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2.4.2. Outcomes—See Table 1 for all outcomes and time points.

2.4.3. Measures

2.4.3.1. Distress.: The Distress Thermometer is a single-item visual analog scale widely 

used to screen patients with cancer and ICs for distress with a 0–10 range accompanied 

by a 34-item problem checklist [46,48,49,50]. A score of 4 or greater indicates clinically 

significant distress.

2.4.3.2. Anxiety and depression.: Hospital Anxiety and Depression Scale (HADS) is a 

14-item questionnaire of overall psychological distress, well-tested in cancer populations 

[51,52]. A higher score indicates higher distress.

2.4.3.3. Worry.: Penn State Worry Questionnaire is a widely-used measure of future 

oriented trait worry consisting of 16-items, with higher scores indicate greater worry. [53,54]

2.4.3.4. Rumination.: Rumination-Reflection Questionnaire, Rumination subscale (RRQ-

R) is 12-item measure of perseverative thinking about the past and loss [55]. Higher scores 

indication greater rumination.

2.4.3.5. Attentional ability.: Attentional Control Scale (ACS) is a 20-item measure of 

the capacity to control attention in relation to positive and negative reactions, for which 

subscales assess attentional focus and shifting ability [56]. Higher scores indicate better 

attentional abilities.

2.4.3.6. Decentering.: Experiences Questionnaire, Decentering subscale (EQ-D) is an 11-

item measure of disidentification with content of negative thinking [32]. Higher scores 

indicate better disidentification skills.

2.4.3.7. Emotion regulation capacity.: Emotion Regulation Questionnaire, Reappraisal 

subscale (ERQ-R) is a 6-item measure of cognitive reappraisal, the ability to adopt a 

different cognitive perspective on a current situation [57]. Higher scores indicate better 

emotion regulation abilities.

2.4.3.8. Quality of life.: Caregiver Quality of Life Index-Cancer is a 35-item measure 

assessing the physical, emotional, social, and financial QOL of caregivers [65].

2.4.3.9. Caregiver burden.: Caregiver Reaction Assessment measures several dimensions 

of caregiver burden including self-esteem, family support, finances, and health. It has been 

widely used in caregiver studies [65,66].

2.4.3.10. Comorbid medical problems.: Self-Administered Comorbidity Questionnaire is 

a 15-item scale assessing 12 defined medical problems and 3 optional conditions. Higher 

scores indicate greater medical severity [67].
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2.4.3.11. Global mental and physical health.: Patient-Reported Outcomes Measurement 

Information System – Global Health Scale is an item bank developed by the NIH to assess 

mental and physical health [68,69].

2.4.3.12. Expectation of treatment outcome.: Credibility and Expectancy Questionnaire 

is a 6-item measure of participants’ reactions to treatments, including ratings of acceptability 

and belief about treatment effectiveness [71,72]. This measure has been adapted to 

cancer caregivers. It has been widely-used in prior research and has demonstrated strong 

psychometric properties [72].

2.4.3.13. Cancer patient quality of life.: EORTC QLQ-C30 is a 30-item questionnaire 

specifically developed to measure QOL in cancer patients [73].

2.4.3.14. Perceived stress.: Perceived Stress Scale is a widely-used 9-item measure of the 

degree to which situations are perceived as stressful. It has demonstrated adequate validity 

and reliability [74,75].

2.4.3.15. Healthcare service utilization.: The National Survey on Drug Use and Health 

contains 5 questions asking about the frequency and nature of health service utilization in 

the past 12 months [76].

2.4.3.16. Biological markers of stress and inflammation.: We will assess biomarkers 

IL-6, CRP, and sTNFαRII indicative of systemic inflammation and are associated with 

distress. Pro-inflammatory cytokine levels are assessed via oral mucosal transudate 

(OMT), an ultrafiltrate of blood and a reflection of serum, rather than saliva. sTNFαRII 

collected via OMT has been validated in HIV-infected patients [58]. Like markers of 

systemic inflammation, oral inflammatory activity increases in response to social stress 

and depression suggesting a relation between systemic and oral inflammatory activity [59–

61]. OMT is collected using the OraSure collection device [62]. Upon return, samples are 

centrifuged at 800g for 15 min to elute the sample. The eluate is transferred into a 4 ml 

cryovial and frozen at −80 °C until assay. Cytokine levels is determined by immunosorbent 

assay (ELISA) according to assay manufacturer’s protocols. Sample processing, storage, 

and analysis takes place at the Interdisciplinary Institute for Salivary Bioscience Research 

(IISBR) at the University of California, Irvine. All samples are run in duplicate, and assays 

are repeated on two separate days; intra-assay and inter-assay mean levels will be used in all 

analyses.

Furthermore, diurnal rhythm in salivary cortisol is measured over three days at each major 

timepoint. Caregivers collect saliva samples upon awakening, 30 min later, 8 h later, and 

at bedtime [63]; they are instructed to go about their normal daily activities on data 

collection days and complete a diary to assess relevant health behaviors (e.g., caffeine, 

tobacco, and alcohol consumption; physical activity, sleep) and daily stress. To avoid sample 

contamination, caregivers are instructed to avoid brushing their teeth, eating, or drinking 

within 20 min presampling and to keep samples frozen prior to returning them to the 

research laboratory. Returned salivettes are stored in a – 20-degree Celsius freezer until 

analysis. After data collection is complete, salivary cortisol is analyzed with a time-resolved 
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fluorescence immunoassay at the IISBR laboratory. Several indices are computed including 

diurnal slope, area under the daily curve, cortisol awakening response, and total daily 

cortisol output.

2.5. Statistical analyses

The primary analytic approach to testing treatment efficacy in Aim 1 and change in 

biomarkers in Aim 3 will be Generalized Linear Mixed-Effects Model (GLIMMIX191), 

also known as Hierarchical Linear Model (HLM192). For Aim 2, we will utilize parallel 

process latent growth curve modeling (PP-LGCM), which is similar to a combination of 

growth curve models with the Baron and Kenny approach, to test mediation of ERT-C on 

anxiety and depression via emotion regulation skills. PP-LGCM allows tests of both direct 

and indirect effects of treatment on outcomes through hypothesized pathways.

2.5.1. Aim 1—We will test differential effects of ERT-C versus CBT-C using separate 

Generalized Linear Mixed-Effects Models for each outcome (e.g., depression, anxiety). Each 

model will include random effects for both site and caregiver. These random, per-caregiver 

intercepts will account for individual variation among caregivers, while still allowing a test 

of the fixed effects (i.e., treatment group). This flexible analytic strategy will also allow 

testing of non-linear time effects, treatment differences immediately post-treatment, and 

comparison of 6-month maintenance, all within the same model framework via specific 

contrasts. For immediate gains, data will be restricted to T1 to T2 (including the mid-

intervention assessments for HADS outcomes). For 6-month maintenance, a similar model 

will be estimated, restricted to the post-intervention data. For HADS outcomes pre- to 

postintervention, 10 assessments (T1, T2, and 8 mid-intervention timepoints) are expected; 

for all 4 primary outcomes, 3 timepoint assessments (T2, T3, T4) are expected for 6-month 

maintenance. Superiority is defined by a significant finding on post-treatment difference 

(T1 to T2) and either further significant differentiation post-intervention (T3 to T5) or no 

statistically significant differentiation if the CBT-C group converges with the ERT-C group 

during this time.

2.5.2. Aim 2—We will assess gains in emotion regulation as well as reductions in anxiety 

and depressive symptoms via growth curve modeling. First, for both emotion regulation 

skills and outcomes, a series of traditional growth curve models will assess the effect of 

ERT-C (versus CBT-C) on each potential mediator from the ACS, EQ-D, ERQ-R, and COPE 

instruments which are assessed weekly during the intervention. Next, for each outcome, 

similar growth curve models will be used to assess the overall effect (direct and indirect) of 

ERT-C on outcomes both during the intervention and at major timepoints. We will employ 

parallel process latent growth curve modeling to assess the mediational process provided by 

weekly data. This analysis will be conducted using M-Plus software.

2.5.3. Aim 3—The same HLM/GLIMMIX framework from Aim 1 will be used for Aim 

3. The analysis will be similarly conducted to assess both differential pre-post change (T1 

to T2) and maintenance at 6-months follow-up (T2 to T4), using appropriate contrasts on 

the time variable. This same framework will allow for testing the exploratory moderation 

hypothesis. Specifically, outcomes will be regressed on the ERT-C indicator, an indicator 
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of elevated baseline distress, and the interaction of the two. A significant finding on the 

interaction term will be evidence to a moderation effect and will be followed with stratified 

analyses of the biomarker outcomes by baseline distress category and treatment arm.

2.6. Sample size and power

Findings from prior ERT-C trials indicate a pre-treatment to posttreatment effect size of g = 

0.49 on depression and anxiety [44,70]. A recent meta-analysis found very small (g = 0.08) 

effects of CBT on these outcomes–suggesting a differential effect size of Cohen’s d = 0.41. 

Using an HLM model with up to 3 time points, a within-subject ICC of 0.2, allowing for 

approximately 20% attrition, and setting Type I error to the conservative value of 0.0125 to 

account for 4 primary outcomes, we simulate 90.4% power for the differential pre-treatment 

to post-treatment changes for Aim 1 if the effect size is at least g = 0.41 and 82.8% power 

for a more conservative effect of g = 0.37. Power was simulated using the simr package in R. 

For patient outcomes, the PI anticipates at least 50% enrollment of patients associated with 

the caregivers, and comparable attrition between patients and caregivers. Enrollment of 100 

patients, with 80% retention at the 3-month follow-up assessment will provide 80% power 

to detect a standardized effect of at least d = 0.63 for the difference in change scores using 

an independent samples t-test approximation at alpha of 0.05. Similarly, for rumination 

and worry from pre to post intervention, enrollment of 200 ICs with 10% attrition during 

intervention will provide 80% power to detect a medium effect of at least d = 0.50 with 

alpha of 0.0125.

Statistical power for mediation models was estimated from simulations by Fritz and 

MacKinnon, which provide conservative estimates given the reduction in noise provided 

by our weekly assessments and growth curve modeling. Allowing for up to 20% attrition, 

the sample will provide at least 80% power to detect mediation using the Sobel test if one of 

the two paths (α or β) has a small-medium effect size (d = 0.39), and the other has at least a 

small effect (d = 0.26).

Based on previous participation rates with biological samples at our institutions, we 

anticipate at least 75% of the 200 enrolled caregivers to provide samples. With a 

conservative 20% attrition assumption, an analytic sample of n = 120 will provide 80% 

power to detect a small-medium effect size of d = 0.36 for the t-test for Hypothesis 3a.

3. Discussion

The unmet needs of cancer caregivers were clear long before the COVID-19 pandemic, 

but our current challenges have amplified the role of caregivers as the backbone of the 

healthcare system in the United States. Caregivers require education and support to fulfill 

their critical roles and responsibilities. The current investigation represents one of the 

first trials to examine the comparative efficacy and potential mechanisms of two active 

psychotherapies developed specifically to address the unique needs of cancer caregivers, 

to assess the impact of such intervention on PNI outcomes among caregivers, and to 

evaluate the downstream effects of caregiver outcomes on patient QOL. We acknowledge 

that this trial has certain limitations, including that we have not tested CBT-C in prior 

studies and therefore cannot exact an anticipated effect size as we are able to do with 
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ERT-C. To further understand the comparative effects of CBT-C and ERT-C, we will 

investigate whether the interventions target discrete mechanisms by exploring the impact 

of gains in adaptive emotion regulation skills in improving caregiver outcomes, and whether 

these gains are variable across arms. For example, attention regulation and metagcognitive 

regulation may be more pronounced in caregivers randomly assigned to ERT-C, while 

behavioral coping and reductions in perceived burden may be more pronounced in caregivers 

randomly assigned to CBT-C. In addition, while we considered cross-training therapists 

to ensure equivalency in delivery of the study interventions, we opted not to in an effort 

to minimize cross-contamination of intervention components. Instead, we have ensured 

equity across CBT-C and ERT-C by 1) monitoring years of clinical experience of therapists 

assigned to each arm to ensure equivalent skill level; 2) requiring equivalent training for 

both interventions (i.e., interventionists on both study arms participate in a half-day virtual 

training, read relevant materials and familiarize themselves with the study manual, engage 

in procedural training with staff coordinators, practice and role play delivery of intervention 

techniques, listen to prior audio and/or video-recorded sessions, attend and participate in 

weekly supervision to discuss ongoing cases, and undergo audio and/or video review of 

their current cases on a weekly basis); and 3) providing equivalent supervision from two 

trained experts in a Co-PI and Co-I study pair (AA and JJ on CBT-C, and DM and DF on 

ERT-C). Furthermore, while we are not mandating patient participation in this study in order 

to maximize heterogeneity in our caregiver sample, we acknowledge that this may lead to 

some homogeneity in our patient sample (e.g., patients with more advanced disease may be 

less likely to participate). Strengths of the study include the brevity of both interventions 

and virtual delivery modality that maximizes participation, especially considering the time 

constraints of caregivers who are already overwhelmed with daily responsibilities. In the 

long term, this study will elucidate a most efficacious intervention for caregivers and lead to 

a greater understanding of how to improve caregiver outcomes, as well as patient outcomes 

that may be downstream of caregiver improvements. Our hope is that this work will result 

in refined efficacious interventions that can assist caregivers in capitalizing on the challenges 

of their caregiving journeys as opportunities to develop resilience and strength, and that this 

can buffer the significant and negative psychological and PNI effects of caregiving.
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Fig. 1. 
Study Schema.
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Fig. 2. 
Session Summaries.
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Table 1

Study Assessments and Timepoints.

Assessment Domain Timepoint Assessed

Caregiver Patient

T1 T2 T3 T4 T1 T3

Demographic Information and Psychosocial Services Use, 
Preferences, and Perceived Barriers Background and demographic information X

Distress Thermometer Caregiver Distress X X X X

Hospital Anxiety and Depression Scale Anxiety and Depression X X X X

Penn State Worry Questionnaire Worry X X X X

Rumination- Reflection

Questionnaire, Rumination subscale Rumination X X X X

Attentional Control Scale Attentional focus and shifting ability X X X X

Experiences Questionnaire, Decentering subscale Disidentification with negative thinking X X X X

Emotion Regulation

Questionnaire, Reappraisal subscale Emotion regulation capacity X X X X

Caregiver Quality of Life Index – Cancer Quality of life X X X X

Caregiver Reaction Assessment Caregiver burden X X X X

Self-Administered Comorbidity Questionnaire Comorbid medical problems X X X X

Patient-Reported Outcomes Measurement Information 
System Global Health Scale Global mental and physical health. X X X X X X

Credibility and Expectancy Questionnaire Expectation of treatment outcome X

EORTC QLQ-C30 Cancer patient quality of life X X

Perceived Stress Scale Perceived stress X X

National Survey on Drug Use and Health, Healthcare 
Utilization Healthcare service utilization X X

Working Alliance Inventory-Short form
a Therapeutic alliance

Inflammatory Markers Assessment IL-6, CRP, and sTNFαRII X X X X

Diurnal Cortisol Assessment Diurnal rhythm in salivary cortisol X X X X

a
The Working Alliance Inventory is administered after the fourth intervention session.
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