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Abstract
Introduction: Lay-caregivers in organ transplantation (to candidates, recipients, and
donors) are essential to pre- and postoperative care, but report significant caregivingrelated stressors. This review aims to summarize studies testing nonpharmacological
interventions aimed at improving organ transplant caregiver-reported outcomes.
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Methods: In accordance with PRISMA, we conducted a systematic review (searched
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through 7/1/2021). Quality of comparative studies assessed by ROBS-2 or ROBINS.

Sladen Library, Henry Ford Health System,
Detroit, Michigan, USA

6

Pediatric Gastroenterology, Hepatology and
Nutrition, Medical College of Wisconsin,
Milwaukee, Wisconsin, USA

7

Department of Psychiatry, University of
Pittsburgh School of Medicine and Medical
Center, Pittsburgh, Pennsylvania, USA

PubMed, Embase, Cochrane Central, PsycInfo, and CINAHL, no start-date restriction
Results: Twelve studies met inclusion. Study designs, interventions, and outcomes
varied. Sample sizes were small across caregivers to adults (nine studies, five with caregiver samples ns≤50) and pediatric patients (three studies, caregiver samples ns≤16).
Study designs included seven single-arm interventions, two prepost with comparison
cohorts, and three randomized-controlled trials. Eight studies included transplantspecific education as the intervention, an interventional component, or as the com-
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parison group. Outcomes included transplant specific knowledge, mental health, and
intervention acceptability. Of the nine prepost caregiver assessments and/or comparison groups, four studies demonstrated no statistically significant intervention effects.
Conclusion: Few interventions addressing the needs of organ transplant caregivers
have been empirically evaluated. Existing interventions were well-received by caregivers. Given complexities of care in transplantation, research is needed evaluating
interventions using rigorous trial methodology with adequate samples.
KEYWORDS

education, mental health, quality of life (QOL)

1

INTRODUCTION

burdens for the patients, families, and healthcare providers. Lay
or informal caregivers, or individuals who provide support and/or

For many patients with end-stage organ disease, organ transplan-

resources although not under any contractual or financial obliga-

tation provides an opportunity for extended survival and improved

tion to do so (including partners, parents, adult children, and close

life.1–3

However, the transplant process (from referral

friends; henceforth referred to as caregivers), undertake major respon-

for evaluation to post-transplant) can contribute to a multitude of

sibilities in supporting and assisting patients through the phases of

quality of

© 2022 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd.
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transplantation. These responsibilities include assisting the patient in

of age, identified as caregivers or primary support persons for adult

managing ongoing and changing medical demands, navigating complex

or pediatric patients in any phase of the transplant process (evalua-

healthcare systems and teams as well as other support networks, and

tion, waitlist, recipient) or living donation (pre- or postdonation). For

helping the patient manage their emotional adjustment to end-stage

example, a report of an intervention with caregiver to patients with

organ disease and transplantation.4–6

end-stage renal disease on dialysis but not undergoing evaluation for

In assuming these responsibilities, transplant caregivers also report

kidney transplant or listed for kidney transplant would be excluded.

significant stressors and caregiver-related burdens across multiple

Whereas, if the patient population included individuals in the evalua-

domains, including worry and concern about the patient’s well-being,

tion for transplant or listed, then the report would be included.

necessary lifestyle adjustments, financial burdens and sacrifices, and
their own emotional well-being and quality of life.7–17 Given the unique
burdens in transplantation, caregivers may be at risk for developing

2.2

Interventions

clinically significant anxiety, depressive symptoms, and even posttraumatic stress responses.18–21 At the same time, many transplant care-

Studies evaluating nonpharmacological interventions were included

givers also report psychological benefits and potential personal growth

if caregivers participated in or were included in the intervention.

from their role as caregiver.15,22,23

It is noteworthy that both negative

Although reports of interventions directed solely to transplant patients

and positive stress responses, such as burden and growth, can co-occur

have also examined caregiver outcomes, these studies were excluded

and are part of a complex, dynamic cognitive-emotional process in

as they did not actively involve the caregiver in the intervention.35

response to significant stressors.24,25 Given the challenges of caregiv-

Also, reports on development of interventions that utilized caregiver

ing in transplantation, important questions arise concerning how best

feedback to refine the intervention with no feasibility or pilot testing

to support transplant caregivers and whether interventions are effec-

were excluded. All types of nonpharmacological interventions were eli-

tive at preventing or ameliorating the negative effects and encouraging

gible, including, for example, caregiver education, emotional support

positive outcomes.

(e.g., support groups), respite/adult day care, psychotherapy, behavioral

Systematic reviews and meta-analyses on nonpharmacological

strategies to build skills, and multicomponent interventions encom-

interventions for caregivers to patients with other chronic diseases,

passing several of these strategies.36 We included any interventional

such as cancer and dementia, suggest that multicomponent psychoso-

study, with the goal of capturing all caregiver studies, regardless of

cial interventions can reduce caregiver burden, and foster mental

inclusion of a control or comparison cohort. This included controlled

health and general well-being.26–30 For example, nonpharmacological

trials, quasi-experimental, single-arm pilot studies, etc.

dyadic interventions with caregivers and cancer patients have suggested significant positive effects for both caregiver and patient quality
of life and relationship functioning.31 However, whether such strate-

2.3

Outcomes

gies would be effective in transplantation caregivers is unclear; multiple authors note the need for targeted interventions for caregivers due

The primary outcomes for the systematic review included any

to the differences across chronic diseases.32,33 To our knowledge, there

caregiver-reported outcome measures including, but not limited to,

have been no prior efforts to summarize the evidence on nonpharma-

caregiver quality of life (QOL), burden, benefit, knowledge of trans-

cological interventions with transplant caregivers. Therefore, we con-

plantation, and psychological symptoms or distress. We also explored

ducted a systematic review of the literature on nonpharmacological

patient-reported outcomes (e.g., patient health-related quality of life,

interventions where caregivers of organ transplant candidates, recip-

patient knowledge of transplant) as we were interested in exploring

ients, and/or donors participated in any element of the intervention. By

potential dyadic interactions between the caregiver and patient as a

conducting this review, we hope to summarize the findings on inter-

result of an intervention.

ventions engaging transplant caregivers and make recommendations
regarding necessary next steps in developing and testing interventions.

2.4
2

MATERIALS AND METHODS

This systematic review was conducted following Preferred Reporting Items for Systematic Reviews and Meta–Analyses (PRISMA)
guidelines.34 Our group designed the protocol, but it was not preregistered.

Search strategy

A search was developed and performed by two librarians with expertise in systematic reviews (GH & BL). PubMed, Embase, PsycInfo,
Cochrane Central Register of Controlled Trials (Central), and Cumulative Index to Nursing & Allied Health Literature (CINAHL) were
searched for studies with no first date limitations through July 1,
2021. Specific search terms and strategies are provided in Supplemental Table A. Studies published in a language other than English

2.1

Population

were excluded. We excluded systematic reviews, meta-analyses, background articles, or literature reviews. Gray literature, including pub-

The population of interest included lay- or informal-caregivers to organ

lished abstracts in journals and from conference proceedings, was

transplant patient populations. This included individuals ≥18 years

reviewed to ensure all possible content was explored: if a potentially
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eligible gray literature source was identified we first attempted to find

3.2

Study characteristics

a corresponding full-text article. If unsuccessful, we attempted to contact the authors by email. If no response was received within three

Table 1 summarizes key features of the 12 included studies. All,

weeks, the source was excluded.

excluding one,49 were conducted in the United States and published
between 2004 and 2021. One study focused solely on caregivers47
and eleven studies engaged both caregivers and patients.41–46,48–52

2.5

Abstract reviews and study selection

Across all 12 studies, a total of 742 caregivers (7.1% to pediatric patients) and 710 patients (7.4% pediatric) participated in

Following extraction, all abstracts were entered into Rayyan QCRI37

the various interventions. Across studies reporting caregiver sex,

for deduplication and review. Every abstract was reviewed for inclu-

70.5% to 88% of caregivers were female. Nine studies focused on

sion/exclusion by at least two authors (divided among and performed

adult transplant populations43–50,52 and three on pediatric transplant

by MTJ, KG, SL, and HB) based upon title and abstract content. If

populations.41,42,50 No studies were identified on caregiving in the con-

reviewers agreed on inclusion, the abstract was retained for full article

text of living donation. The studies represented liver (n = 3),41,43,44

review. In the case of disagreements, either the majority decision was

heart (n = 2),42,45 lung (n = 2),46,47 kidney (n = 2),49,52 and com-

retained or if there was no majority, the title and abstract was sent to

bined (n = 3) transplant populations.48,50,51 Studies varied in the

another coauthor for final decision/majority. Full data extraction from

time point that interventions were delivered across the organ trans-

the final set of included articles was performed by one reviewer (KG)

plantation process, including delivered at the time of evaluation for

and verified by a second reviewer (MTJ). Any disagreements were dis-

listing (n = 2),48,49 patients listed for and awaiting transplantation

cussed and, if needed, sent to a third reviewer for final decision.

(n = 3),43,44,46 post-transplantation (n = 5),41,42,45,50,52 and cohorts
that included both patients who were listed and those who had
received a transplant (n = 2).47,51 Race/ethnicity across studies, when

2.6

Quality assessment of included studies

reported, is provided in Supplemental Table B.
With respect to study design, most studies did not include a compar-

Consistent with the recommendations outlined by the Cochrane Hand-

ison or control group (prepost single arm or single-arm postassessment

book for Systematic Reviews,38 potential risk of bias was assessed for

only n = 7),41–43,47,48,50,51 intervention and nonrandomized compari-

studies that included both an intervention and a comparator group.

son cohort (n = 2),45,46 and randomized controlled trials (n = 3).44,49,52

For randomized-controlled trials, we used the Cochrane Risk of Bias

A variety of nonpharmacological interventions were implemented and

Version 2 (RoB 2).39 Risk of bias is measured across domains includ-

evaluated. Eight studies included transplant-specific education as the

ing biases in the randomization process, deviations from intended

intervention (n = 4),41–43,48 an interventional component (n = 1),45

interventions, missing outcome data, outcome measurement, selec-

the control/comparison group (n = 1),44 or compared two differ-

tion of reported results, and overall bias. Risk of bias is rated across

ent approaches to education (both the intervention and compara-

each domain as low, some concerns, or high. For nonrandomized tri-

tor, n = 2).46,49 Educational interventions varied in length and focus

als, we used the Risk of Bias in Non-Randomized Studies–Interventions

(outlined in Table 1).41–43,46,48,49 Other types of intervention included

(ROBINS-I).40

Risk of bias is measured across domains including base-

mindfulness-based stress reduction (n = 2),47,51 multicomponent inter-

line confounding, participant selection, classification of the interven-

ventions comprised of both educational and therapeutic components

tion, deviations from intended interventions, missing outcome data,

(telephone delivered self-management training n = 1, online skills-

outcome measurement, selection of reported results, and overall bias.

based workshops n = 1, and collaborative care model nursing educa-

Risk of bias is rated across each domain as low, moderate, serious, or

tion for self-management and self-efficacy n = 1),44,45,52 and a mobile

critical.40 Two authors (MTJ and KG) assessed the methodological qual-

phone app to assist parental caregivers and adolescents with medi-

ity of the studies. Any disagreements were discussed and, if needed,

cation adherence (n = 1).50 Mode of intervention delivery was face-

sent to a third reviewer for final decision.

to-face/in-person sessions (n = 7),41–43,46,48,49,51 telephone (n = 1),44
the internet (with both synchronous and asynchronous components,
n = 1),45 a DVD (n = 1),47 a mobile app (n = 1),50 and a combination of

3

RESULTS

both face-to-face/in-person sessions and the internet via a WebChat
(n = 1).52

3.1

Study selection

The initial search identified 1426 studies, yielding 1346 unique refer-

3.3

Quality of evidence

ences for title and abstract review (Figure 1). Of these, 1245 studies
did not meet inclusion criteria. Full-text reviews (or review of abstracts

Five studies included an intervention and a comparator group and were

retained in order to contact the authors to determine if a full-text

reviewed for risk of bias. Bailey et al.,44 Kayler et al.,49 and Yan et al.52

manuscript had been published), were conducted on the resulting 101

were the only studies to perform a randomized controlled trial and be

studies, yielding 12 studies41–52

evaluated by the ROB 2 (Table 2). For Bailey et al.,44 the overall risk

for the systematic review.
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FIGURE 1

PRISMA flow diagram of study selection

of bias determined to be high, which was largely due to participants

the participants received. The remaining seven studies were single-

were not blinded after study assignment and it was unclear whether

arm studies with no comparison groups (not comparative effectiveness

there were deviations from trial context. Yan et al.52 was also deter-

studies).

mined to have high overall risk of bias, as there was a lack of information regarding the randomization process and a possibility of bias
in the measurement of outcomes due to the knowledge of the inter-

3.4

Synthesis of study results

vention by the outcome assessors (participants). The overall risk of
bias was determined to be high for Kayler et al.49 as well, which was

A variety of caregiver-reported outcomes were assessed. Caregivers

mainly attributed to the measurement of results (test-retest bias), as

reported psychosocial outcomes included health-related quality of

well as the failure to report all results without clear justification. Dew

life (HrQOL),45 knowledge of transplant,46,48,49 mood/depressive

et al.45 conducted a prepost intervention assessment and included

symptoms,45,51 anxiety,45,47,51 perceived stress,47,51 uncertainty

conducted a pre-

in caregiving roles,44 self-efficacy,44,49 mindfulness awareness,51

post quality improvement assessment compared to prepost assess-

resilience after stressful events,51 and sleep quality.51 Additional care-

ment of standard education. Applying the ROBINS-I (Table 3), the over-

giver outcomes included liver-specific health literacy,43 kidney-specific

all risk of bias for Dew et al.45 was rated as serious and for Gerity

health literacy,52 willingness toward different types of deceased

et al.46

critical. These risk-of-bias judgments were largely due to inter-

kidney donor options,49 parental perception of child/adolescent

vention participants being unblinded to study intervention, subjective

preparedness for transition,42 caregiver perception of patient

self-report measurements administered by assessors, and authors did

adherence,45 and usability and/or satisfaction with the interventions

not report whether the assessors were aware of the interventions

provided.41,45,46,48–50 Although two studies included measures of

a historical comparison group and Gerity et

al.46
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TA B L E 1

Characteristics of included studies
Summary of Caregiver Reported
Findings

Author, Year

Design

Sample Characteristics

Intervention and length

Annunziato
et al.,
200841

Pre-post, single arm
pilot study
(caregiver
assessment postintervention)

Caregivers (n = 16) to
pediatric liver recipients
within 6 months
posttransplant (n = 20,
mean patient age
15.80±2.69).

Four educational sessions
(face-to-face), length not
reported, first two sessions
taught by a transplant team
physician or nurse and second
two by a psychologist or
psychiatrist) facilitating
transition of healthcare
responsibilities from parent to
child.

Approximately 3-months
post-education survey feedback:
∙ 70% reported children has tried to
take their medication as directed
because of education
∙ 90% reported trying to do things
discussed in education meetings
∙ 50% reported learning something
they did not know before about their
child’s illness
∙ 50% reported learning something
they did not know before about their
child’s treatment
∙ 70% reported they were more
comfortable feeling they know
enough to make decisions about
giving their children the
responsibility to take over their
medications

Anton et al.,
201942

Retrospective chart
review of QI
project, with
pre-post surveys

Caregivers (n = 12) to
pediatric heart transplant
recipients (n = 12; mean
age 17.42, range 16-22)

Two sets of 7 educational sessions
(2 hours each, face-to-face)
occurring over 2 years of clinical
care, one for patients and one for
caregivers.
Educational session content
derived from a focus group that
included pediatric heart
transplant patients and heart
transplant nurses, nurse
practitioners, physicians, social
workers, psychologists, child life
specialists, dieticians, and
pastoral care providers.

Pre- to post-intervention, no significant
changes in parental perception of
patient/child
∙ Readiness for transition
∙ Understanding of diagnosis
∙ Ability to navigate the health system

Bababekov
et al.,
201743

Pre-post, single arm
pilot study

Caregivers (n = 48) to adult
liver transplant candidates
(n = 52)

Routine transplant education
(face-to-face) via 42-slide
PowerPoint presentation
outlining aspects of liver disease
and the transplantation process.

Pre- to post-intervention small, but
significant increase in caregiver
REALM-Liver scores

Bailey et al.,
201744

Randomized
controlled trial
(pre-post
assessments
across groups)

Caregivers to and adult liver
transplant candidates
across two conditions:
self-management
telephone (n = 56
caregiver/candidate pairs)
and liver disease
education (n = 59
caregiver/candidate pairs)

Self-management telephone
intervention (coping skills
training, symptom management
strategies) versus liver disease
education.
Both interventions delivered for
30-minutes weekly via the
telephone over 6-weeks.

Pre- to 10- or 12-weeks
post-intervention, no significant mean
change differences between caregiver
groups on
∙ Perception of illness uncertainty
∙ Uncertainty management
∙ Caregiver self-efficacy to manage
patient symptoms
∙ Caregiver reaction to caregiving

Dew et al.,
200445

Pre-post design
with historical
comparison
group

Caregivers (n = 20) to adult
heart transplant recipients
(n = 24), and historical
cohort caregivers (n = 20)
and heart recipients
(n = 20)

Multicomponent internet-based
intervention intended for weekly
use over a 4-month timeframe
(included both synchronous and
asynchronous components).

93% of caregivers reported website was
“very easy” to use.
Pre- to post-intervention, greater
caregiver website use
∙ Associated with significant reduction
caregiver anxiety and greater
improvement on role functioning
related to emotional factors
∙ Not associated with changes in
caregiver anger-hostility or
depressive symptoms

(Continues)
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(Continued)
Summary of Caregiver Reported
Findings

Author, Year

Design

Sample Characteristics

Intervention and length

Gerity et al.,
201846

Pre-post QI project;
betweensubjects design
(compared to
historical control
receiving
standard
education)

Caregivers (n = 17 enhanced
education, 19 standard
education) to adult lung
transplant candidates
(n = 18 enhanced
education, n = 19
standard)

Six face presentations (30-45
minutes each, face-to-face),
consisting of multiple
components (i.e., practice
demonstrations, videos, etc.)
compared to standard education.

Post-education, no significant
differences in knowledge between
enhanced versus standard education

Haines et al.,
201447

Pre-post, single arm
pilot study

Caregivers of adult lung
transplant candidates or
recipients (n = 28 to
recipients, n = 2 to
candidates)

MBSR techniques explained via a
DVD, and the techniques were
intended to be performed for
5-15 minutes a day over four
weeks.

Pre- to post-intervention, those who
watched the entire DVD (versus some
or none) reported
∙ Significant decreases in perceived
stress, state anxiety, and trait anxiety
∙ Those who watched only some or
none did not report significant
changes in perceived stress, state
anxiety, or trait anxiety

Jesse et al.,
201648

Post-education
survey

Caregivers (n = 255) to adult
transplant candidates
(liver n = 112, kidney
n = 94, pancreas n = 2,
lung n = 1, liver/kidney
n = 3, kidney/pancreas
n = 3, and other n = 2), and
additional social supports
(n = 351)

One 3-hour transplant lifestyle
education session (face-to-face)
led by transplant recipients and
designed for patients
undergoing evaluation for
possible transplantation.

Post-education survey feedback:
∙ 92.2% reported adequate or not
enough time with the educational
session
∙ 94.1% reported information
presented was helpful or very helpful
in managing the transplant process
∙ 95.3% reported information
presented was understandable or
very understandable and easy to
follow
∙ 92.9% reported program met or
exceeded expectations
∙ 82.7% reported mostly or completely
confident they could navigate the
transplant process with the
information provided

Kayler et al.,
202049

Pilot randomized
parallel
controlled trial
(pre-post
assessment
between groups)

Caregivers to adult kidney
transplant candidates
across two conditions:
animations and standard
transplant nurse
education (n = 36
caregivers, n = 42
patients) and standard
transplant nurse
education alone (n = 28
caregivers, n = 38
patients)

Two animation videos (2.16-minute
video about KDPI and
2.05-minute video about IRD)
and standard transplant nurse
education versus the standard
transplant nurse education
alone. Standard transplant nurse
education included fact sheets
about KDPI and IRD.

Pre- to immediate post-intervention
surveys reported no significant
differences between groups in regard
to caregiver knowledge of IRD/KDPI,
self-efficacy, and IRD/KDPI
willingness
Post-animation video survey feedback,
% responses Agree/Strongly Agree:
∙ 100% comfortable using videos; 92%
videos acceptable to people of their
race/culture; 97% credible; 100%
easy to watch; 100% easy to
understand; 100% clear; 97%
interesting; 97% helps them make
better decisions; 69% increased
transplant interest; 100% would
refer videos to a friend; and 97%
would use videos like this in the
future

(Continues)
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TA B L E 1

(Continued)
Summary of Caregiver Reported
Findings

Author, Year

Design

Sample Characteristics

Intervention and length

Shellmer
et al.,
201650

Post-field test
survey/feedback

Parental caregivers (n = 9) to
adolescent organ
transplant recipients (liver
n = 4, heart n = 2, lung = 1;
age range 11-18)

Three usability sessions
(face-to-face) and a 6-week field
test intended to create and
refine the multi-component Teen
Pocket PATH, a mobile health
application to assist adolescent
transplant recipients with
adherence to medications.

Caregivers reported satisfaction with
the prototype, no difficulties with app
set-up, and found it useful (no formal
analyses provided)

Stonnington
et al.,
201651

Pre-post, single arm
pilot study

Caregivers (n = 5 to a
candidate, n = 13 to a
recipient)* to adult
transplant candidates
(heart n = 6, bone marrow
n = 3, liver n = 1) and
recipients (heart n = 10,
liver n = 5, kidney/
pancreas n = 4, bone
marrow n = 1)

Six sessions (face-to-face) of a
multi-component MBSR class
(yoga, mindfulness practice, etc.)
led by a SMART-trained
facilitator, psychologist, and
yoga instructor conducted over
6-weeks.

Pre- to 6-week post-intervention:
∙ Significant reductions in caregiver
perceived stress
∙ No significant changes in caregiver
depression, emotional resilience,
anxiety, sleep quality, positive or
negative affect, mindfulness, or
HrQOL

Yan et al.,
202152

Randomized
controlled trial
(pre-post
assessment with
retrospective
analysis)

Caregivers to adult kidney
transplant recipients
across two conditions;
conventional nursing
(n = 36) or collaborative
care model (n = 37)

Implementation of the CCM
conducted by an established
collaborative nursing team
(attending physician, primary
nurse, the patient, and the
patient’s family members) over
three months compared to
conventional nursing care

Caregiver in the CCM group displayed
higher health literacy (measure
created by the authors for the
purpose of the study) at the time of
discharge compared to caregivers in
the conventional nursing group.
However, no pre-intervention/
baseline assessment of health literacy
was performed to determine whether
there were baseline differences.

Note. HrQOL = health-related quality of life, MBSR = Mindfulness-Based Stress Reduction, NR = not reported, QI = quality improvement, REALM = Rapid
Estimate of Adult Literacy in Medicine, SMART = Stress Management and Resilience Training, CCM = Collaborative Care Model, KDPI = kidney donor profile
index, IRD = increased risk donor.
*Whether caregiver was to a candidate or recipient reported in supplemental table. Did not report type of transplant by caregiver, recruitment rate, or why
different sample sizes across caregivers and patients.

perceived stress, no studies included a specific measure of perceived

or self-efficacy.44 Alternatively, brief mindfulness-based interventions

caregiver burden (e.g., Zarit Burden Interview,53 Caregiver Burden

displayed small but significant reductions in perceived stress, but

Inventory54 ). Of the 10 studies that included within (prepost assess-

not depressed mood, sleep quality or HrQOL (albeit relatively small

ment) or between (intervention/comparison) group comparisons (not

samples, caregiver ns≤30).47,51 In another study, caregivers who

including studies with single-arm post assessment only n = 2),48,50

four

participated in a 4-month multicomponent internet-based interven-

studies did not find significant effects from the intervention.42,44,46,49

tion that included online stress management workshops, discussion

However, two of these studies may have been underpowered (care-

groups, electronic access to transplant providers (asynchronous), and

ns≤17).42,46

al.49

randomized

general transplant-related educational information were compared

kidney transplant candidates and their caregivers to either deceased

to a retrospective cohort. Caregivers in the intervention group had

kidney donor options educational animations with standard nurse

reduced pre to postintervention anxiety and anger-hostility symptoms

discussion or standard nurse discussion alone. Results showed no

but no significant change in depressive symptoms.45 Another study

significant differences between the intervention and control groups on

engaging both kidney transplant recipients and their caregivers in a

caregiver knowledge or willingness toward different types of deceased

nurse-led collaborative care model (CCM) showed significantly higher

donor kidney options (increased risk donor or IRD and kidney donor

levels of kidney-specific health literacy among the observational group

profile index or KDPI), as well as self-efficacy.49 Bailey et al.44 ran-

that received CCM compared to the control group.52 Of note, despite

domized liver transplant candidate-caregiver dyads to a telephone

eleven of the included twelve studies engaging both patients and

self-management condition versus education about liver disease. No

caregivers (with dyads frequently reporting on the same or similar

significant differences were identified at 10 and 12-weeks post base-

outcomes), no analyses were performed examining dyadic outcomes

line on caregiver uncertainty, management of feelings of uncertainty,

(e.g., actor-partner interdependence).

giver intervention samples

Kayler et
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TA B L E 2
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Bias arising
from the
randomization
process
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Bias due to
missing
outcome
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Bias in
measurement
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outcome

Bias in
selection of
reported
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Overall
Risk of
Bias

Bailey et al.,
2017
Kayler et al.,
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Yan et al.,
2021

Key:

, High risk of bias;
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, Low risk of bias.

Risk of bias according to the ROBINS-I

Confounding

Participant
Selection

Classification
of Intervention

Intervention
deviations

Missing
data

Outcomes
measurement

Selection of
reported
results

Overall
Bias

Dew et al., 2004

M

L

L

M

M

S

L

S

Gerity et al.,
2018

S

L

L

L

M

S

C

C

Key:

4

, Some concerns;

L = Low Risk ; M = Moderate Risk ; S = Serious Risk ; C = Critical Risk .

DISCUSSION

living donors may be more time-limited, there are still educational and
other needs associated with caregiving in the context of living dona-

The objective of this systematic review was to summarize the studies

tion that may require further consideration.57 There was also only one

implementing nonpharmacological interventions involving caregivers

study performed outside of the United States.52 Caregiving related

for pediatric and adult organ transplant patient populations. We iden-

demands in organ transplantation may vary across countries, as cul-

tified 12 studies that met inclusion criteria: nine focused on care-

tural expectations and available resources (e.g., financial support such

givers to adults and three on caregivers to pediatric organ transplant

as paid leave) can also vary. Although the findings of this study are

patients. While this review identified important work on the devel-

largely limited to the US, adapting interventions to be culturally appro-

opment of interventions, few interventions have moved beyond the

priate and testing in relevant populations is a suitable future step.

single-arm pilot stage. The overall findings reflect the need for further

Provision of education is a requirement for informed consent, a

research on identifying caregiver-prioritized outcomes and interven-

standard element of discharge education after transplant, and desired

tions to address the needs of organ transplant caregiver groups.

by both patients and caregivers.58,59 Most studies implemented

We were surprised to find only three pediatric caregiver inter-

either an educational intervention alone or education in addition to

ventions (with a total of 43 caregivers and 41 pediatric patients) in

another intervention. However, given methodological limitations and

the published literature. Parents of pediatric organ transplant recip-

the variability across educational content, duration (ranging from

ients report similar stressors as caregivers of adult recipients includ-

one 45-minute session to seven two-hour sessions over two years),

ing worry about medical-related complications, balancing child’s med-

timing of provision (e.g., pretransplant, post-transplant), and format

ical care with family routine, and role strain.6,55 However, challenges

(e.g., in person, in groups), further research is needed to understand

parents encounter caring for a child in need of a transplant are likely

the most impactful approach to education on outcomes of interest.

contextually different from caring for adult populations. Family self-

It is worth noting that meta-analytic data from caregivers to other

management interventions supporting the parent after transplant is

chronic disease populations suggests education, when provided as the

an opportunity to improve caregiver quality of life56 and may provide

only interventional component, is associated with significant effects of

insight for the adult caregiver population. Additionally, no studies were

moderate size on caregiver burden but no significant effects on depres-

identified on caregivers to living donors. While care-related needs of

sion or anxiety.27–30 Meta-analytic data also suggests the provision of
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education may have a synergistic effect within multicomponent inter-

single-arm studies, many with small sample sizes, future interventional

ventions on depression and anxiety.29,30

research should consider controlled trial methods.

However, the most efficacious

combination of treatments is not yet known and warrants further
examination. Rigorous and systematic research applying contemporary learning theories is a needed next step to determine if education is

5

CONCLUSION

impactful on targeted outcomes of interest. As no published studies at
the time of this review specifically explored caregiver perceived bur-

There are several important conclusions from this systematic review.

den as an outcome, this is an opportunity for future research to explore.

First, this review shows that interventions targeting caregivers of

While no studies examined interventional effects on perceived ben-

organ transplant populations have been far less examined than other

efits of caregiving, one study included resilience as a strength-based

chronic disease populations (e.g., cancer, Alzheimer’s27–33 ), despite evi-

factor.51

While there is little consensus on the specific definition of

dence of being significantly impacted by caregiving. As such, consid-

resilience, it has been described as both an adaptive coping strategy

erably more interventional research is needed for lay-caregivers of

and a trait characteristic.60,61 A pilot study examining brief mindfulness

organ transplant patient populations. As we have emphasized through-

did not result in significant pre to postintervention caregiver reported

out this review, caregivers play a huge role in the transplantation pro-

resilience.51 However, the study was possibly underpowered (n = 15).

cess but are also impacted by their role.7–23 As such, it is crucial for

Therefore, future interventions focused on facilitating resilience may

future interventional studies to address targeted psychosocial out-

be worthwhile as there is evidence from other lay-caregiver popu-

comes in transplant caregivers. However, research is needed iden-

lations that resilience is associated with positive outcomes including

tifying caregiver-reported priorities in outcomes, which will signifi-

better caregiver quality of life, general health, and lower depressive

cantly aid in the design and focus of future interventions. An additional

symptoms.62,63

question is whether interventions that engage caregivers also have an

Due to the small number of studies, variability across interventions, and methodological limitations (e.g., lack of randomization, no

impact on patient outcomes. Interventional research with controlledtrial methods is a necessary future step.

comparison cohorts, small sample sizes), clear clinical recommendations are limited at this time. However, much can be gleaned from
these studies. First, importantly, caregivers provided positive feedback
when asked about usefulness, appropriateness, and satisfaction across
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