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Abstract

Background: Psychological interventions reduce caregiver distress (CG‐distress).

Less distress in caregivers may contribute to improved patient quality of life (QoL),

but empirical evidence is lacking. Will a caregiver stress management intervention

improve patient QoL?

Methods: In this replication study, we randomized 155 allogeneic hematopoietic

stem cell transplant (Allo‐HSCT) patients and caregivers to PsychoEducation, Paced

Respiration, and Relaxation (PEPRR) or enhanced treatment as usual (eTAU). We pro-

vided PEPRR over 3 months following transplant. Functional Assessment of Cancer

Therapy–Bone Marrow Transplant (FACT‐BMT) evaluated patient QoL, and CG‐

distress was based on depressive, anxious, and stress symptoms. Hierarchical linear

models tested intervention, time, and interactions as fixed effects with participant

as random effects.

Results: Patients whose caregivers received PEPRR did not differ on FACT‐BMT

between baseline and 6 months (mean = +3.74; 95% CI, −3.54 to 11.02) compared

with patients of caregivers in eTAU (mean = +3.16; 95% CI, −2.88 to 9.20) even

though CG‐distress was decreased by PEPRR (mean = −0.23; 95% CI, −0.448 to

−0.010) compared with those receiving eTAU (mean = +0.27; 95% CI, 0.033‐0.504)

at 6 months.

Conclusions: PEPRR reduced CG‐distress without affecting their patient's FACT‐

BMT score. The FACT‐BMT may not have distinguished unique psychological

changes associated with their caregiver receiving PEPRR.
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1 | BACKGROUND

Sixty‐six million Americans cared for an ill person in 2015, reflecting a

49% increase in caregivers since 2008 of which 3.9 million cared for

cancer patients.1 Caregiver numbers continue to rise while caregivers

rarely obtain psychological support for themselves2 despite reporting

high levels of stress.3 Caregiving for hematopoietic stem cell transplant

(HSCT) patients is particularly challenging. An HSCT is an aggressive

treatment for hematological malignancies and other conditions.4 Fol-

lowing ablation of the patient's marrow, hematopoietic stem cells are

infused into the patient's peripheral blood to regenerate the patient's

marrow. Transplanted stem cells come from either patient (autologous

or Auto) or closely matched donor (allogeneic or Allo). HSCT patients

require close supervision and care that can be challenging5 particularly

for untrained family caregivers. Allogeneic hematopoietic stem cell

transplants (Allo‐HSCTs) increased by 1.9‐fold in the past decade.6 In

the transplant programs on which we focus, Allo‐HSCT patients

require close caregiver support for at least 100 days posttransplant,7

but patients may remain dependent for longer durations, representing

an additional caregiver challenge. Informal caregiver contributions

include monitoring a complex medication regimen, responding to

emergent problems, and attending multiple medical appointments,

while maintaining an aseptic home environment. For 100 days follow-

ing transplant, Allo‐HSCT patients and caregivers are encouraged to

remain within a 30‐minute transportation radius of the transplant facil-

ity to allow rapid specialized responses by trained staff not always

present at nontransplant facilities. Allo‐HSCT caregivers provide con-

siderable “supportive care” for their patient at a cost of substantial dis-

tress.5,8 Caregiver education in providing supportive care for their

patients may improve both patient and caregiver quality of life (QoL).

Despite distress experienced by HSCT caregivers, they have not

been recipients of stress management interventions until recently.9

Indirect impacts of caregiver intervention on patients' QoL have been

suggested.10 We previously modified a cognitive behavioral stress

management program11 designed for medically ill patients to address

distress of Allo‐HSCT caregivers.12,13 In brief, PsychoEducation, Paced

Respiration, and Relaxation (PEPRR) consists of eight manualized one‐

on‐one sessions devoted to specific stress management topics. Based

in cognitive behavioral therapy, the goal was to have caregivers

develop and apply stress management skills including problem solving,

identifying cognitive distortions, applying relaxation techniques, using

social support, and establishing appropriate goals. In our first trial,

PEPRR compared with treatment as usual (TAU) was associated with

reduced perceived stress as a primary outcome (effect size [ES] =

0.39) with reduced secondary outcomes of depression (ES = 0.46)

and anxiety (ES = 0.66).13 However, in the prior work, we did not mea-

sure patient QoL nor the impact of intervening on to reduce caregiver

distress (CG‐distress) on patient QoL.

Patient and caregiver psychological status are interrelated across

many domains. For example, we noted CG‐distress in the peritransplant

period was associated with patient QoL.14 In that analysis, patient

physical functioning was a primary contributor to CG‐distress after

accounting for interdependence of caregiver and patient distress.
Only limited interventions have been directed toward Allo‐HSCT

caregivers. Education in practical aspects of caregiving (meal prepara-

tion, nursing/welfare care, or symptom management) improves care-

giver and patient QoL.15 Also a nonrandomized problem‐solving

program including both Allo‐HSCT patients and their caregiver was

effective in reducing CG‐distress and increasing self‐efficacy.9

Reduced CG‐distress may act via improvement in caregiver physical

and psychological availability for their patient. There is some support

for this since increasing caregiver time with HSCT patients increases

survival. The presence of a steady in‐hospital caregiver (a caregiver

who spent >7 h/d for >5 d/wk with the patient during hospitalization)

was associated with improved patient outcome, accounting for 44% of

the variance in patient survival after controlling for medical factors.16

Follow‐up work found survival 4 years later was 42% for patients with

an in‐hospital caregiver compared with 25% without an in‐hospital

caregiver.17 Yet evidence is limited for the overarching hypothesis of

the present replication trial: Mitigating psychological distress of Allo‐

HSCT caregivers through stress management training will improve quality

of life (QoL) in patients.

Allo‐HSCT patients are not often capable of receiving

psychoeducational interventions because of side effects of HSCT.18

Thus, our focus was on supporting caregivers, specifically hypothesiz-

ing that lower distress in caregivers associated with PEPRR would lead

to improved patient QoL (patient primary outcome) measured by the

Functional Assessment of Cancer Therapy–Bone Marrow Transplant

(FACT‐BMT).19 Our primary caregiver outcome, CG‐distress, was

based on a composite measure of depression, anxiety, and stress we

previously developed on the basis of principal component analysis

(PCA).5,13 In this replication study, we hypothesized patients whose

caregivers received PEPRR would have increased QoL compared with

patients whose caregivers receive enhanced treatment as usual (eTAU)

and that caregivers receiving PEPRR will have reduced distress com-

pared with eTAU.
2 | METHODS

2.1 | Trial design

This was a 1:1 randomized control trial (RCT) with intent‐to‐treat anal-

ysis. Allo‐HSCT patients and their caregivers were randomized by per-

muted block to either PEPRR or TAU with a separate randomization

allocation for each site to ensure equivalency. Randomization assign-

ment was placed in sealed envelopes and assigned only after comple-

tion of baseline questionnaires. The Colorado Multiple Institutional

Review Board approved the study, which was registered at www.

ClinicalTrials.gov (NCT02037568).
2.2 | Participants

Between 1 March 2014 and 4 November 2016, we approached all

Allo‐HSCT patient and his or her primary caregiver at the only regional

Allo‐HSCT sites, a community‐based transplant program (n = 98) and a

http://www.ClinicalTrials.gov
http://www.ClinicalTrials.gov
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university‐based cancer center (n = 61). Participants were approached

during pretransplant screening, and the study was explained to both

patient and caregiver. If interested, they were consented. Eligibility

criteria included Allo‐HSCT patient and his or her primary caregiver

both agreeing to participate, spoke and read English, telephone access,

and 18 years or older. In addition, caregiver eligibility criteria included

willingness to use a smartphone and, if randomized to PEPRR, willing-

ness to participate in intervention sessions. Exclusion criteria included

uncontrolled psychiatric disorder in the patient or caregiver in the past

18 months unrelated to patient illness as well as caregiver alcohol con-

sumption greater than two drinks per day. We defined caregivers as

the individual in the patient's life who was primarily responsible for

care posttransplant, emotionally invested in the patient, and responsi-

ble for major decisions regarding care. Dyads received monetary reim-

bursement for participation.
2.3 | Intervention

Three master's level social workers (interventionists) provided PEPRR

for eight, 60‐minute sessions during the 100‐day posttransplant

period. Each caregiver maintained the same interventionist. The inter-

vention took place during a time of distress for Allo‐HSCT care-

givers.5,8 PEPRR incorporated aspects of cellular technology20 not

applied in our prior trial13 and also added two optional booster ses-

sions. We provided video chat when caregivers could not attend one‐

on‐one sessions. We offered smartphones and data plans at no cost

for six caregivers without smartphones. The first session began 17.4

days (95% CI, 10.3‐24.5) after transplant with delays related mostly

to caregiver availability. Sessions generally occurred weekly for the

first four weeks and then every other week for remaining sessions.

PEPRR was developed from a stress management intervention for

medically ill patients11 and modified for delivery to caregivers.12,13

Caregivers randomized to PEPRR received a workbook. Content spe-

cific sessions, descried in detail elsewhere,12 included in order the fol-

lowing: (1) introduction to stress management and the biofeedback

device; (2) stress and the mind‐body connection; (3) cognitions and

stress; (4) coping strategies; (5) strategies for maintaining energy and

stamina; (6) coping with uncertainty; (7) managing changing relation-

ships; and (8) getting the support you need. Two additional open‐

ended booster sessions9 and 10 were available if requested by the care-

giver. Each session began with a check‐in to address new or emerging

problem(s) providing flexibility for interventionists to address unique

needs. Intervention fidelity was determined from video recordings.

Three clinicians (B.B., K.K., and T.S.) randomly reviewed 15% of all

videos for adherence to a five‐ to seven‐item checklist/session.

Coverage of the checklist was 100% across interventionists for over

100 sessions. A biofeedback device, emWave2™ (Heartmath, Inc),

was provided to caregivers assigned to PEPRR for relaxation exercises

outside of session to provide biofeedback of vagal activity (a sign of

relaxation).21

As an attention control, caregivers randomized to eTAU received,

via email, all sections from the workbook provided with PEPRR.
Sections were sent weekly the first month then biweekly for the next

two months in the same order in which sessions were presented one‐

on‐one for PEPRR. Check‐in calls after each mailing to eTAU ensured

receipt of the materials.

2.4 | Outcomes

Patients and caregivers completed questionnaires via a Health Infor-

mation Portability and Accountability Act (HIPAA) compliant website

using REDCap22 or paper format when requested (less than 25%).

Meta‐analyses have indicated equivalences between paper and elec-

tronic formats.23 Patients and caregivers were asked to complete

questionnaires before randomization assignment (baseline) and 1.5,

3, and 6 months following transplant. Final questionnaires were com-

pleted 6.4 months (95% CI, 6.2‐6.7) and 6.4 months (95% CI, 6.2‐6.6)

following transplant for patients and caregivers, respectively. The

present analysis used full‐scale scores and focused on primary and

secondary outcomes as registered at www.ClinicalTrials.gov.

2.4.1 | Demographic variables

We obtained demographic information from patients and caregivers

including age, sex, race/ethnicity, patient diagnosis, income, education

level, patient/caregiver relationship, time of transplant, health behav-

ior information (diet, exercise, nutrition, smoking, etc), medications,

and employment status.

2.4.2 | Patient chart review

Information related to transplant was abstracted from patients' medi-

cal charts.

Patients completed a QoL questionnaire at baseline and 1.5, 3, and

6 months posttransplant as their primary outcome.

2.4.3 | Functional Assessment of Cancer Therapy–
Bone Marrow Transplant

FACT‐BMT19 consists of the FACT‐G (FACT‐General)24 and the BMT

scale19 to assess QoL related to HSCT anchored to the past 7 days.

The FACT‐G (27 items) and the BMT component (10 items) were rated

on a Likert scale from 0 (not at all) to 4 (very much). Summed scores

range from 0 to 148 with higher scores reflecting better QoL.25

Cronbach alpha for the FACT‐BMT was 0.87 across assessments.

Caregivers completed the following questionnaires at baseline and

1.5, 3, and 6 months posttransplant as primary and secondary

outcomes.

2.4.4 | Center for Epidemiologic Studies–Depression

Center for Epidemiologic Studies–Depression (CES‐D) consists of 20

items with total scores ranging from 0 to 60. Higher scores reflect

greater depressive symptomology. Test‐retest validity ranges from

0.51 to 0.67 over 2 to 8 weeks with an internal validity of 0.85 for a

http://www.ClinicalTrials.gov
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normal population.26 Scores of 16 and above reflect depressive symp-

tomatology. Cronbach alpha was 0.83 across assessments.

2.4.5 | State‐Trait Anxiety Inventory

State‐Trait Anxiety Inventory (STAI)27 is a 40‐item scale that asked

subjects to rate how they feel “right now” (state measure; STAI‐S).

Internal consistency ranges from 0.89 to 0.92, and test‐retest correla-

tions range from 0.73 to 0.86. The scale has been used in both

patient and caregiver populations.28 Total score ranges from 20 to

80 with a score of 36 reflecting the population norm for this scale.

Higher scores reflect greater anxiety. Cronbach alpha was 0.95 across

assessments.

2.4.6 | Perceived Stress Scale

Perceived Stress Scale (PSS) is a 14‐item measure of the degree to

which participants feel their lives are unpredictable, uncontrollable,

and overwhelming during the past month on a 5‐point Likert scale29

with good reliability and validity with normative data available. Total

score ranges from 0 to 56 with a score of 19 reflecting the population

norm. Higher scores reflect greater perceived stress. Cronbach alpha

was 0.89 across assessments.

2.4.7 | CG‐distress

A PCA extracted the first principal component (CG‐distress) from

caregiver summary scores from the CES‐D, STAI, and PSS. A similar

approach combining several psychological measures into a composite

score was used previously.5 CG‐distress has a mean of 0.0 and stan-

dard deviation (SD) of 1.0. Higher scores reflect greater distress.

2.4.8 | Caregiver reaction assessment

Caregiver reaction assessment (CRA)30 is a widely used measure of

caregiver burden31 that includes 24 items scored on a 5‐point Likert

scale covering domains of self‐esteem, family support, finances,

schedule, and health. It has excellent test‐retest reliability of 0.9 and

responsiveness to change of 0.81.30 Total scores range from 5 to 25

with a higher score representing greater caregiver burden. Cronbach

alpha was 0.73 across assessments.

2.5 | Analysis

Analyses were completed with SPSS v24.0 (IBM Corporation, Armonk,

New Year) and SAS v9.4 (SAS Institute INC, Cary, North Carolina) soft-

ware. All comparisons utilized two‐tailed, 0.05 significance levels.

Baseline differences in demographic and outcome variables for

patients and caregivers in PEPRR and eTAU and between sites were

assessed by independent t tests, Fisher exact test, chi‐square, Mann‐

Whitney U test, or Kruskal‐Wallis test as appropriate.

Primary and secondary patient and caregiver outcomes were ana-

lyzed separately in the intent‐to‐treat sample by mixed model analyses
of covariance (ANCOVAs) providing group estimates at each month

with fixed effects of intervention (PEPRR and eTAU), month (baseline

and months 1.5, 3, and 6), site and their interactions and random

effect of participant (patient or caregiver, depending on outcome).

We removed nonsignificant interactions successively, beginning with

most nonsignificant highest‐order interactions (group by site by

month). The final model for each outcome included group, site, month,

and the group by site interaction as well as any significant higher‐

order interactions. For caregiver outcomes, caregiver age was also

included because older age is associated with reduced distress in care-

givers.5,13 Specified secondary caregiver outcomes included the sepa-

rate scores from the PCA (depression, anxiety, and stress) as well as

caregiver burden.

To provide some protection for multiple comparisons, differences

between intervention groups in change from baseline to 6 months

were tested only if the omnibus test of the global null hypothesis (ie,

means for each group by month combination were equal) was

rejected. ESs were calculated as (MeTAU − MPEPRR)/SD, where

MeTAU and MPEPRR represent estimated mean change (baseline‐6

mo) for eTAU and PEPRR, respectively; SD was computed as the

square root of the average of estimated variances at each of the four

time points.

To allow adequate (>85%) statistical power to detect medium ESs

on CG‐distress and to provide power to detect smaller ESs corre-

sponding to hypothesized indirect influences of caregivers' participa-

tion in PEPRR on patient FACT‐BMT, we initially targeted 112 dyads

per group or 224 total dyads. Unfortunately, we were unable to meet

recruitment goals within the time allotted by the funding agency. This

reduced recruitment to 155 total patient/caregiver dyads. A sample

size of 155 patient/caregiver pairs provided 80% to 95% power to

detect ESs in the range of 0.23 to 0.30.

The first author (M.L.L.), statistician (S.K.M.‐G.), and data manager

(C.N.) remained unaware of group assignment until the blind was

broken.
3 | RESULTS

3.1 | Participant characteristics

Allo‐HSCT patient/caregiver dyads (n = 407) were approached at

both sites, of these 331 met eligibility criteria. Of those eligible, 159

consented to participate (47.5%). Dyads were ineligible for the fol-

lowing reasons: (1) did not receive an allogeneic HSCT (28.9%), (2)

was not the primary caregiver for the transplant patient (35.5%), (3)

could not read or speak English (15.8%), (4) alcohol consumption

exceeded two drinks per day (1.3%), (5) were under 18 years of age

(2.6%), (6) had a history of an uncontrolled psychiatric illness unre-

lated to their experience as caregiver within past 18 months (2.6%),

or (7) other (18.4%). A CONSORT diagram is available as Figure S1.

Intent‐to‐treat analyses included all randomized participants after

removing four screen failures, where one patient did not receive

transplant and three patients could not participate because their
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caregiver did not consent. Reasons for attrition were related to

patient disease progression/death as well as the caregiver feeling

overwhelmed. Comparisons of baseline characteristics of caregiver

and patients who completed and those who dropped out revealed

no differences.

Average patient age was 53.3 years, 64.5% male, predominately

Caucasian (80.0%), with a college or higher education (47.7%), a diag-

nosis of leukemia (60.6%) for which the HSCT was required, and mean

diagnosis occurred 19.7 months prior to transplant. Patient baseline

demographics are given in Table S1 and for caregivers in Table S2.

Caregivers were 54.1 years of age and predominately female

(80.0%), Caucasian (83.2%), and many college graduates or above

(47.7%). A minority of caregivers were employed full‐ or part‐time

while caregiving (39.3%). Initiating care affected employment status

such that caregivers employed full‐time prior to transplant declined

from 41.3% to 20.6% afterwards. Percentage employed part‐time did

not change significantly (17.4% before the transplant to 18.7% after

the transplant). Groups did not differ on primary and secondary psy-

chological outcomes at baseline (see Table 1) or demographics

(Tables S1 and S2) signifying adequate randomization. The most fre-

quent reasons for refusal to consent came from caregivers indicating

they were either too busy or overwhelmed with the transplant pro-

cess. “Not interested” occurred on occasion.
3.2 | Primary outcomes

FACT‐BMT was not influenced by their caregiver's participation in

PEPRR (PEPRR M = 101.8; 95% CI, 94.2‐109.4 vs eTAU M = 101.5;

95% CI, 96.2‐106.8; group × month interaction: F 3,82.3 = 0.11, 0.96).

FACT‐BMT did not differ by site but increased (improvement) follow-

ing a decline at 1.5 months (PEPRR M = 95.8; 95% CI, 90.3‐101.2 and
TABLE 1 Means (95% CIs) for primary and secondary outcomes at base

Characteristicsa

Mean (95% CI)

eTAU
(n = 80)

Primary outcomes

Caregiver distress score −0.07 (−0.29 to 0.14)

Patient FACT‐BMT total 97.6 (93.3‐102.5)

Secondary outcomes

Caregiver: CES‐D 19.9 (18.4‐21.5)

Caregiver: STAI 39.5 (36.9‐42.1)

Caregiver: PSS 24.3 (22.4‐26.2)

Caregiver: CRA total 10.5 (10.0‐11.0)

Abbreviations: CES‐D, Center for Epidemiologic Studies–Depression; CRA, careg

Functional Assessment of Cancer Therapy–Bone Marrow Transplant; PSS, Perc
aInformation was not available for eTAU for the following variables: caregiver dis

8), and CRA (n = 6). Information was not available for PEPRR for the following

STAI (n = 3), PSS (n = 5), and CRA (n = 3).
bSignificance from independent t test.
eTAU M = 95.7; 95% CI, 90.4‐100.90) with a significant main effect of

month ( F 3,82.3 = 3.47, 0.02; see Figure 1 and Table 2 for FACT‐BMT

model estimates).

As predicted, the composite CG‐distress score, declined (improved)

over time in PEPRR compared with eTAU, evidenced by a significant

group by month interaction ( F 3,95.4 = 4.28, 0.007) with estimated ES

= 0.51 for the change from baseline to 6 months (Table 2) (PEPRR

M = −0.20; 95% CI, −0.47 to 0.07 and eTAU M = 0.14; 95% CI,

−0.11 to 0.39). The composite CG‐distress score was lower in PEPRR

compared with eTAU at 6 months (see Figure 2) indicating interven-

tion efficacy.
3.3 | Secondary outcomes

We assessed individual caregiver psychological components contribut-

ing to composite CG‐distress score to evaluate the separate impact of

PEPRR on each variable alone in addition to caregiver burden (CRA)

(see Table 2). Depression (CES‐D) showed a significant group by

month interaction ( F 3,98.3 = 2.66, 0.05) with a significant difference

between groups in the change from baseline to 6 months (t104 =

2.78, 0.006, ES = 0.61). The interaction only approached significance

for anxiety (STAI) ( F 3,98 = 2.42, 0.07) and perceived stress (PSS)

( F 3,97 = 2.31, 0.08). However, the change from baseline to 6 months

for STAI was significant (t98.2 = 2.52, 0.013, ES = 0.44) and approached

significance for PSS (t102 = 1.93, 0.06).

Caregiver burden (CRA) was unaffected by participation in PEPRR

and did not change from baseline to 6 months for either group.

For caregiver covariates, there was a significant effect of age on

CG‐distress (0.02). Younger caregivers had higher scores on the

CES‐D (0.01), STAI (0.04), PSS (0.02) but not on total CRA. None of

the outcomes showed significant differences between sites.
line with group comparisons

Significanceb
PEPRR
(n = 75)

0.08 (−0.18 to 0.33) 0.36

98.4 (94.0‐102.8) 0.81

20.7 (19.2‐22.2) 0.51

41.7 (38.3‐45.0) 0.32

25.7 (23.6‐27.8) 0.31

10.4 (9.8‐11.1) 0.89

iver reaction assessment; eTAU, enhanced treatment as usual; FACT‐BMT,

eived Stress Scale; STAI, State‐Trait Anxiety Inventory.

tress (n = 8), FACT‐BMT total (n = 13), CES‐D (n = 5), STAI (n = 5), PSS (n =

variables: caregiver distress (n = 6), FACT‐BMT total (n = 7), CES‐D (n = 2),



FIGURE 1 Patient Functional Assessment of
Cancer Therapy–Bone Marrow Transplant
(FACT‐BMT) over time as a function of group
randomization. PsychoEducation, Paced
Respiration, and Relaxation (PEPRR) is
represented by the solid line and filled
symbols. Enhanced treatment as usual (eTAU)
is represented by the broken line and open
symbols. Error bars enclose 95% CI
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4 | DISCUSSION

We began with a pervasive “clinical impression” that patients do better

with less distressed caregivers. One assumption is that less distressed

caregivers provide more effective emotional support and medical care

to patients and thus improve their QoL. A clinical trial ideally selects a

single focused primary outcome on which to base efficacy of a trial.32

We selected patient FACT‐BMT and CG‐distress as primary out-

comes. We previously established the combining of psychological

measures to create a composite CG‐distress score5 and found herein

that this metric declined in the PEPRR group compared with eTAU

replicating our prior trial.13 However, the present study failed to find

improved patient QoL on the basis of the FACT‐BMT despite reduced

CG‐distress. Using a hybrid approach that combined one‐on‐one inter-

ventions with video chat/telephone chat sessions did not reduce effi-

cacy of PEPRR on CG‐distress. These changes were acceptable to

caregivers. Although some studies33 fail to find efficacy for cognitive

behavioral therapy interventions similar to PEPRR for cancer care-

givers, the present study replicated efficacy in reducing CG‐distress

across two different transplant programs (academic and community)

as well as three interventionists but without an impact on patient's

FACT‐BMT.
4.1 | Limitations

The present study had several limitations. Lack of support for our

primary outcome may reflect our QoL measure (FACT‐BMT). Albeit

with widespread use,19,34 the FACT‐BMT focuses on somatic symp-

toms (nausea, pain, skin and bowel symptoms, etc). It does not

directly document psychological status and may oversimply a com-

plex outcome. We presented only hypotheses registered at

ClinicalTrials.gov. The FACT‐BMT was our primary patient outcome.

Consequently, completion of other psychological questionnaires was

deemed more burdensome and less important. Consequentially,
these exploratory measures were not emphasized. Further, we did

not collect detailed information regarding the caregiver‐patient rela-

tionship (duration, quality, or presence of additional caregivers). Fail-

ure to support our primary hypothesis may simply reflect the

absence of a relationship, our choice of QoL instrument, or inade-

quate power to detect a change due to its indirect effect. The study

was powered on the basis of the impact of PEPRR on caregiver out-

comes not those of the patient. PEPRR was efficacious mitigating

CG‐distress. Despite the use of multilevel modeling to maximize

use of every participant regardless of missing data, attrition was

greater than expected and represents a significant limitation. Future

studies will apply engagement approaches35 to enhance participants'

intrinsic motivation by focusing on their own story and their worth

to the study and society. Future exploratory analyses including the

patients' psychological outcomes will be focused on in follow‐up

reports.

Another limitation was our inability to recruit a diverse population

of caregivers. Despite a large Latino population in Colorado, we have

not translated the intervention to Spanish. English is the predominate

form of communication in our transplant programs by patients and

caregivers. Only a small number of participants identified as Latino

(8%), which may relate to the overall underrepresentation of minori-

ties among HSCT patients.36 Another limitation is the restriction to

HSCT patients and their caregivers, which we are presently addressing

for other cancer diagnoses.

These observations inform best practices for stem cell transplant

clinics as far as caregiver wellbeing. The number of stem cell trans-

plants has increased nationally from 16 660 in 2010 to 19 862 in

2015 or about 19%.6 The central role of caregivers in HSCTs and its

stressful nature5 suggests the need for efficacious psychological sup-

port to sustain caregivers.12 A limitation for provision of PEPRR within

a transplant clinic is additional staff. Time required to implement

PEPRR in a clinic setting is 60 to 75 min per session and 15 to 30

min for record keeping or roughly 90 to 100 min per patient per

session.

http://ClinicalTrials.gov
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FIGURE 2 Caregiver distress over time as a
function of group randomization.
PsychoEducation, Paced Respiration, and
Relaxation (PEPRR) is represented by the solid
line and filled symbols. Enhanced treatment as
usual (eTAU) is represented by the broken line
and open symbols. Error bars enclose 95% CI
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4.2 | Recommendation for future studies

To expand the reach of PEPRR, we hope to implement PEPRR for

other cancer caregivers such as breast, lung, or colorectal disease.

Additionally, PEPRR for noncancer caregivers (Alzheimer, stroke

recovery, or cardiovascular disease patients) needs exploration. These

caregivers are also highly distressed with a more prolonged caregiving

responsibility compared with HSCT caregivers for whom the chal-

lenges tend to begin around transplant.37 We predict similar efficacy,

and this will be the focus of future studies that will include both symp-

tom burden scales38 as well as assessing patient satisfaction with care

received and patient, caregiver, and family relationships.34 Question-

naires addressing quality and amount of care from the principal care-

giver will better inform caregiver science.

Cancer centers increasingly offer some psychosocial services

for patients and families while actual use of any psychosocial

support services by Allo‐HSCT caregivers is quite low.39 There

are no published approaches, to our knowledge, for facilitating utiliza-

tion of caregiver support services. A consistent frustration of care-

givers in this study was lack of time to care for themselves. In

response, we developed a web‐based version of PEPRR40 that pro-

vides essential elements of PEPRR lasting 7 to 12 minutes. This

approach was well received.40 If efficacious, it allows for wider dis-

semination of PEPRR to those unable to participate in the one‐on‐

one approach.

Patient survival is a question for investigation. In our previous

study13 and the present study, there appears to be no differences in

survival at 6 to 12 months posttransplant based on randomization,

but this is limited to dyads who remained in the study at those

times. Study sites maintain registries of Allo‐HSCTs and include

posttransplant data collected yearly including transplant outcomes

(graft‐versus‐host disease [GvHD] and relapse) and cause of death.

These electronic medical records can provide important insights into

meaningful patient outcomes like other work.16,17
5 | SUMMARY

Provision of PEPRR failed to influence patient's QoL based on the

FACT‐BMT despite reduced CG‐distress. Teaching stress management

tools to caregivers remain important for reducing CG‐distress and may

ultimately influence patients in ways not measured by the present

study. Following Allo‐HSCT patients over a longer time may provide

important insights into long‐term benefits of caregiver interventions.

This project confirmed efficacy of PEPRR for caregivers of Allo‐HSCT

patients, which may extend to caregivers of other cancer types. This

project advances caregiver science by replicating an evidence‐based

intervention after adding new technology. Unpacking the active com-

ponent(s) of PEPRR and making it more accessible remain important

future goals.
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