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ARTICLE INFO ABSTRACT

Keywords: Objective: Informal caregivers (ICs) are vital to supportive cancer care and assisting cancer patients, but this caregiving
Cancer burden is associated with significant distress. While addressing caregiving, it is important to explore if the caregivers
Caregiver distress are receiving care they need. Evaluating interventions that address burden and distress is integral to targeting ICs

Caregiver burden
Interventions
Supportive care
Systematic reviews

needs. This study evaluated interventions addressing IC burden and distress.

Methods: Randomized control trials (RCT) assessing interventions for IC burden and distress and exploring supportive
care as an adjunct to the intervention were included. Six electronic databases were searched in accordance with the
Preferred Reporting Items for Systematic reviews and Meta-analyses guidelines through October 2021. Effect sizes
were estimated, and risk of bias was assessed.

Results: Of 678 studies, 11 were included. Most ICs were spouses, females, and white. Interventions included educa-
tional programs, cognitive behavioral treatment, and a telephone support program. Five studies utilized behavioral
theories and seven included supportive care. Pooled results showed no significant effect on reducing caregiver distress
(ES, -0.26, p<0.001).

Conclusions: Caring for the caregiver with interventions for reducing burden and distress are not efficacious. Innova-
tive, well-designed, more pragmatic RCTs are needed.

Innovation: This study exclusively focused on interventions and supportive care needs for reducing distress and burden
among cancer ICs.
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1. Introduction

Cancer, one of the leading causes of death in the US, has debilitating
effects on people [1]. In 2022, 1.9 million individuals will receive a new
cancer diagnosis [2]. With technological advancement and therapeutic
innovation, the cancer death rate has decreased, resulting in a growing
number of cancer survivors. In most cases, survivorship demands long-
term assistance and medical care, making supportive care integral to cancer
care. For example, along with surgical, radiation, and chemotherapy treat-
ments, patients often experience treatment side effects and need additional
supportive care services such as nutritional support, pain management, self-
care plans, physical rehabilitation, and psychotherapy to improve their
emotional well-being and quality of life. The Multinational Association of
Supportive Care has been a proponent of a host of individuals providing
care in ‘the prevention and management of the adverse effects of cancer and its
treatment’ [3]. One vital source of such supportive care is provided by infor-
mal caregivers (ICs). An IC shares a personal relationship (family member,
partner, friends, or neighbors), whilst providing unpaid care to a patient
with life-threatening illnesses [4]. There are multiple models for informal
caregiving, although not mutually exclusive, such as family caregiving, ro-
tating caregiving, long distance caregiving, and caregiving by friends or
neighbors [5]. In rotating caregiving, multiple ICs often take turns in pro-
viding care to the patient, especially in situations where a primary IC is un-
available. Long distance caregiving is common when families are scattered
geographically. Friends or neighbors may volunteer for caregiving if the pa-
tient lives alone or without a proximal (or willing) family. Irrespective of
the relation with the patient, ICs are integral in providing long-term assis-
tance to cancer patients/survivors [6].

Prevalence estimates of ICs vary in the US; the 2020 National Alliance of
Caregiving and American Association of Retired Persons (AARP) annual re-
port estimated 53 million US adults serving as unpaid ICs to an adult; 10%
provided care to a cancer patient [7]. Caregiving is labor intensive; average
of 32.9 hours/week is spent on unpaid cancer caregiving [8]. Providing
care for individuals with cancer can be demanding and stressful. The re-
sponsibility of ICs often includes caring for and emotionally supporting
the individual as well as handling the financial burden of treatment. The de-
manding role of caregiving and associated burden has been linked to ele-
vated levels of both physical (fatigue, loss of appetite, sleep deprivation)
and psychological distress [9,10]. This burden experienced by ICs can
lead to distress. This distress is conceptualized as strain or existential dis-
tress and can include feelings of hopelessness, loss of personal meaning
and dignity, and the desire for death or the decreased will to live [11]. In
addition to distress, ICs may experience anxiety and depressive symptoms

resulting in poor health outcomes [10]. Such outcomes are often prevalent
in rotating and long-distance caregiving; the IC may experience guilt and
stress for their own lack of availability because of work or personal needs
[12,13]. ICs can also face psychosocial problems such as inability to work
and/or participate in their usual social activities, work activities, their
own leisure activities, or maintain physical and mental health. This dy-
namic is concerning in cancer care because an IC’s physical and psycholog-
ical status may influence the quality of care provided to the cancer patient.
[14] It can affect communication between individuals leading to a negative
effect on marital and family relationships [15,16]. The impact of relation-
ship quality on caregivers’ psychological health outcomes has also been
noted in studies by Reblin et al, wherein the discord and conflicts in rela-
tionships may contribute to IC burden and distress [17]. Langer et al.,
focused on a couple-based communication intervention and has noted
reduction in distress due to self-disclosure and partner support [18].

ICs who support patients with cancer, especially those with minimal or
no formal training, can experience unmet supportive care needs. Meeting
IC’s unmet needs is integral in cancer care due to the inter-relation of the
patient-IC dyad experience and often the dependence of the patient [19].
Using supportive care in caregiver interventions related to domains like
comprehensive cancer care, information on emotional and psychological
impact and daily activities, relationship support, access to health services,
etc., may improve caregiver’s wellbeing as well as patient’s distress and
overall quality of life [20]. Thus, an emergent question from the often-
intense caregiving burden of ICs is: who is providing supportive care for
the IC as supportive carer?

Although interventions aimed at reducing caregiver distress and burden
are readily available for a variety of chronic and neurological conditions
[21,22], a growing number of interventions are now focusing on cancer
ICs [10,23-26], Although many have included Cognitive Behavioral Thera-
pies [27,28], and psychoeducational techniques to reduce distress [29],
evidence regarding efficacy is still unclear with little to no progress made
in addressing the caregiver outcomes. Therefore, we need additional infor-
mation on interventions that have been developed and tested through a
randomized control trial (RCT) and included a caregiver-based supportive
care component.

To date, we identified one systematic review with a meta-analysis that
investigated caregiver-based interventions in cancer [23]. Although an ex-
cellent review, the paper was published over ten years ago, and many re-
cent intervention studies have emerged to address distress and burden in
ICs. The paper focused on family caregivers and their psychosocial needs,
they examined general characteristics such as informational needs of ICs,
ability to cope, and their perceived self-efficacy. We identified no study to
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date that has exclusively focused on distress and caregiver burden interven-
tions and supportive care needs for reducing distress among cancer ICs.

Thus, the purpose of the current study was to conduct a systematic
review with meta-analysis of RCTs to evaluate interventions aimed at re-
ducing IC distress and burden among those caring for patients with cancer.
Specifically, we sought to understand the type and efficacy of the interven-
tions, to identify the potential benefits, and to examine mode of supportive
care received.

2. Methods
2.1. Overview

The objective was to conduct an aggregate data meta-analysis with indi-
vidual studies as the unit of analysis. The review followed guidelines from
the Preferred Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) statement [30]. The study protocol is registered in PROSPERO
(ID #CRD42020171011).

2.2. Study eligibility

The eligibility measures were designed in accordance with Population,
Intervention, Comparator, Outcome, Study setting (PICOS) criteria [31].
Studies that met the following inclusion-exclusion criteria were deemed el-
igible. RCTs assessing interventions, strategies, or programs aimed at reduc-
ing caregiver distress and caregiver burden at the participant level were
included. Selected studies were restricted to only RCTs because they are
the gold standard to determine the true effect of an intervention [32]. Inter-
ventions for adult ICs engaged in provision of adult cancer care, including
spouses, partners, parents, other family members, friends, and neighbors
were considered. The inclusion of a comparator/control group (no inter-
vention, usual care, wait-list control, routine care, education) was neces-
sary. Exclusion criteria included interventions focusing on addressing
distress and burden only in patients. In addition, non-English articles,
other systematic reviews or meta-analysis, editorials, commentaries, gray
literature, and non-randomized trials were excluded. While the current
study was limited to English-language articles, recent research has sug-
gested that excluding non-English articles does not change the direction
of results [33].

2.3. Data sources

Six electronic databases (PubMed, Medline, Scopus, CINAHL, Web of
Science, and PsycINFO) were searched from their inception dates forward
through October 2021 for English language articles.

2.4. Search strategy

A list of terms relevant with the study objectives were developed and
adapted to create the search strategy, first on PubMed using the Medical
Subjects Headings (MeSH) terms, title and abstracts (tiab), and other con-
trolled vocabularies. The search strategies were modified accordingly for
each database.

2.5. Study selection

Individual searches were conducted, and all the studies were imported
into EndNote X9 (Clarivate Analytics; Philadelphia, PA) for screening by
the first reviewer (TD). Potential duplicates were removed. The second re-
viewer (ZS) utilized a copy of the databases for duplicate screening. Both re-
viewers (TD and ZS) independently undertook title/abstract screening
using the pre-defined eligibility criteria. Any study deviating from the eligi-
bility criteria or the PICOS components was excluded. An excel sheet record
was maintained for the excluded studies along with the reason for
exclusion, The two screening files were compared intermittently. Any
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discrepancies were resolved. Using Cohen’s kappa statistic (x), the overall
agreement rate prior to correcting disagreements was 0.70.

2.6. Data abstraction

A codebook was developed by the two reviewers (TD and ZS) a priori.
Major categories of variables to be coded included study characteristics (au-
thor, study year, journal, study setting, objectives); participant characteris-
tics(age, race, relationship); intervention characteristics (type, length,
mode, outcome assessed, supportive care, behavioral theory/model).
Upon completion, the coding results were compared, and any discrepancies
were resolved between reviewers. The two codebooks were then merged
into one primary codebook for data analysis.

2.7. Outcome measures

The primary outcome for this study was changes in caregiver distress
and caregiver burden. Secondary outcomes were changes in anxiety and
depression.

2.8. Risk of bias (ROB) assessment (for individual studies)

Two reviewers (TD and ZS) independently assessed the ROB in individ-
ual studies using the Cochrane's ROB instrument (v2)[34] for RCTs with a
focus on the primary outcome. This instrument evaluated bias across five
domains: 1) randomization process, 2) deviations from intended interven-
tions, 3) missing outcome data, 4) measurement of the outcome, and 5) se-
lection of the reported result. Within each domain, signaling questions lead
to judgments of either low, high, or some concerns for bias. Using the judg-
ments within each domain, the instrument further calculates the overall
risk of bias for the entire study. After individually assessing risk of bias,
any potential discrepancies during the assessment were discussed and re-
solved by consensus between the reviewers. Using Cohen’s kappa statistic
(x), the overall agreement rate for ROB assessment prior to correcting
disagreements was 0.54

2.9. Data synthesis

2.9.1. Summary measures

The principal summary measure utilized in this study was the standard-
ized mean difference (SMD) effect size. The a priori rationale for using this
metric was based on the different scales expected for the instruments used
to assess caregiver distress/caregiver burden, anxiety, and depression.

2.9.2. Calculation of effect sizes

The SMD effect size used for the primary outcome and secondary out-
comes was Hedge’s g. This estimate corrects for any potential small sample
bias compared to Cohen’s traditional d statistic [35], a limitation of the pre-
vious study [23]. Change scores and their standard deviations [36] were
utilized for calculation of effect sizes for both the intervention and control
groups. For studies reporting change outcomes at multiple time-points,
the mean value of the assessment that took place immediately after inter-
vention administration (T1-post intervention) was used. The following
cut-points were used to interpret the magnitude of effect size results:
0.2 = small effect, 0.5= medium effect, and 0.8 = large effect [37].

2.9.3. Pooled estimates for changes in outcomes

Effect sizes for outcomes were pooled and assessed using the inverse
variance heterogeneity (IVhet) model [38]. The IVhet model is a quasi-
likelihood model assessing both within and between study variances
[38]. It is considered more robust compared to the traditional random-
effects model [38], which was used in the previous study [23].

Heterogeneity and inconsistency for each pooled outcome were
estimated using the Q and F statistics. An alpha level of <0.10 for Q
represented statistically significant heterogeneity while inconsistency was
categorized as very low (<25%), low (25% to <50%), moderate (50% to
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<75%) or large (>75%) [39]. Influence analysis with each study removed
from the analysis once was conducted. Cumulative meta-analysis (CMA),
ranked by year, was conducted to examine the accumulation of results
over time. All analyses were conducted using MetaXL (version 5.3). For
results that were statistically significant, an a-priori decision was made to
calculate the Number-needed to treat (NNT) [31].

2.10. Risk of bias across studies- Meta-biases (small study effects)

Small-study effects (publication bias, etc.) for primary and secondary
outcomes were examined qualitatively using Doi plots and quantitatively
using the LFK index [40]. Values for the LFK index were considered to
represent no, minor, and major asymmetry, respectively [40]. Doi plot
and LFK analyses were conducted using both Meta XL (version 5.3) and
the user-written Ifk and admetan routines in Stata (version 16.1).
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3. Results
3.1. Overview

The study selection process is depicted in the PRISMA flowchart
(Fig. 1). The search yielded 752 studies of which 11 met the final criteria
and was subjected to analysis [19,41-49]. Full text articles were excluded
if the study population, outcome, intervention type, or study design did
not meet the inclusion criteria Detailed reasons for exclusion were recorded
in an excel sheet.

3.2. Study characteristics

Study characteristics for the included studies are shown in Table 1. Of the
11 studies, five (45%) were published in the US [41,43-45,50], two (18%) in
Iran [46,49], and one (9%) each in France [47], Australia (9%) [42], China

)
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Fig. 1. PRISMA chart.
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Table 1
Study characteristics.
Author (year)  Objective Country Participants Cancer type and Baseline Assessment Supportive Theory/model
stage distress/burden  used care and
levels personnel
Mean (SD)
Abdullahzadeh To illustrate the efficacy of a Iran Female= 71.9% Leukemia- All  Treatment= DASS-42 Peer support, N/A
et al[49] designed family-need-based Treatment: (n= 32, mean stages 31.16 (4.14) support group
(2021) program on relieving stress, age= 39 years) Control= 31.09 Personnel:
anxiety, and depression of family Control: (n= 32, mean age= (4.48) Nurse
caregivers of leukemia patients 40.3 years) researchers
Race: N/A
Relationship with the patient:
Spouse/partner (50%),
Children (19%)
Applebaum Evaluate feasibility, acceptability, =~ United Female- 86% Blood cancer Treatment= 24-item Webcasts N/A
et al[41] and preliminary efficacy of the CCC States of Treatment: (n= 42, mean and breast 137.2(19.8) Caregiver Personnel:
(2017) workshop among ICs across the US  America age= 48.3 years) cancer- All Control= 140.6 reaction N/A
through a pilot RCT (USA) Control: (n= 42, mean age=  stages (22.1) assessment
51.9 years)
Race: White (86%)
Relationship with the patient:
Spouse/partner (61%), Parent
(13%), Children (15%),
Sibling (4%)
Aubin et al[48] To assess the feasibility and Canada  Female- 72.5% Lung cancer Treatment = Hospital Informational N/A
(2021) preliminary effects of an Treatment: (n=54) 12.3(7.8) Anxiety and  aids
intervention to improve FC Control: (n=55) Control 10.4 Depression Personnel:
supportive care Mean age= 61.8 years (7.1) Scale Family
Race: N/A physicians
Relationship with the patient: And Oncology
Spouse/partner (78%), Parent nurses
(19%), Other-children,
siblings (11%)
Belgacem et al ~ Assess the efficacy of a caregiver France Female- 58.5% Hematological =~ Treatment= 22-item ZBI ~ Nursing care, N/A
[47] (2013)  educational program by measuring Treatment: (n= 33, mean 23.5(14.4) welfare care
two outcomes: patients and age= 56.6 years) Control = 28.5 Personnel:
caregivers’ quality of life and Control: (n= 34, mean age= (14.6) Oncology
caregivers’ burden 62.5 years) nurses,
Race: N/A
Relationship with the patient:
Spouse/partner (61%), Parent
(9%), Children (17%), Sibling
(9%), Friend (3%)
Chen et al[53]  To examine the effect of a China Male- 51.9% Advanced solid- Treatment= 22-item ZBI ~ N/A Positive
(2019) reminiscence therapy (RT) Treatment: (n= 27, mean Stage IV 39.22 (15.01) psychology
intervention on the spousal age= 69.1 years) Control = 41.31 theory
caregivers of elderly patients with Control: (n= 29, mean age= (8.69)
advanced cancer 66.3 years)
Race: Asian
Relationship with the patient:
Spouse/partner (50%)
Ferrell et al To test a palliative care support USA Female- 80% Solid tumors- Treatment = Caregiver Selfcare plan ~ Family
[67] (2020)  intervention for oncology family Treatment: (n=117) Stage IV 48.9 (8.26) burden scale and caregiver
caregivers Control (n=123), Control = 50.3 informational — quality of life
Mean age = 65 years (8.07) aids
Race: White (49%) Personnel:
Relationship with the patient: Registered
Spouse/partner (64%), nurses
Children (23%)
Heckal et al Test the efficacy of a telephone Australia Female- 63% Solid tumors- Treatment = 22-item ZBI ~ Education and N/A
[42] (2018)  outcall program to reduce caregiver Treatment: (n= 108, mean Stage I to III 18.99 (12.15) counseling
burden and unmet needs, and age= 56.3 years) Control= 18.05 Personnel:
improve psychological well-being Control: (n= 108, mean (12.10) Oncology
among cancer caregivers, evaluate age= 57.2 years) nurses
the potential impact on patient Race: N/A
outcomes Relationship with the patient:
Spouse/partner (77.3%)
Other- parent, children, friend
(21%)
Mosher et al Examine the feasibility and USA Female-76% Advanced lung  Treatment= One-item N/A Acceptance
[44] (2019)  preliminary effects of telephone Treatment: (n= 25, mean cancer 4.12 (0.46) Distress and
based ACT for symptomatic, age= 61.64 years) Stage IIl or IV Control= 4.12  Thermometer commitment
advance lung cancer patients and Control: (n= 25, mean age = (0.46 therapy model

their distressed family caregivers

52.40 years)

Race: White (84%)
Relationship with the patient:
Spouse/partner (72%)

Other family member (28%)

(continued on next page)
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Table 1 (continued)
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Author (year)  Objective Country Participants Cancer type and Baseline Assessment Supportive Theory/model
stage distress/burden  used care and
levels personnel
Mean (SD)
Mosher et al Examine whether adding a peer USA Female- 64% Advanced Treatment = 12-item short N/A Social
[45] (2018)  helping component to a coping Treatment: (n= 25, mean gastrointestinal  14.36 (7.44) form of the Cognitive
skills intervention leads to age= 55.32 years) cancer Control= 14.64 ZBI Theory
improved meaning in life and peace Control: (n= 25, mean age=  Stage IV (8.40)
for advanced gastrointestinal 52.40 years)
cancer patients and their caregivers Race: White (88%)
Relationship with the patient:
Spouse/partner (76%)
Other family member (24%)
Nejad et al[46] Determine and compare the Iran Breast cancer Treatment = 12-item N/A N/A
(2016) caregiver strain index scores of Treatment: (n= 30, mean Stage: N/A 4.8 (2.3) caregiver
breast cancer informal caregivers, age= 40 years) Control= 7.8 strain index
before and after a patient-caregiver Control: (n= 30, mean age= (2.8) questionnaire
educational and telephone NA)
follow-up program Race:
Relationship with the patient:
Spouse/partner (41%),
Children (31%), Siblings
(15%), Parents (5%), Other
(5%)
Pensak et al To help caregivers of USA Female- 73% Solid tumors- Treatment = Perceived Support Cognitive
[54] (2021)  oncology patients manage distress Treatment: (n= 26, mean Stage I 13.60 (4.52) stress scale groups Behavioral
age= 53.3 years) Control = 23.46 Personnel: Stress
Control: (n= 30 mean age = (5.51) social workers Management

55 years)
Race: White (92%)

Relationship with the patient:

Spouse/partner (76%)

CCC= Care for the Cancer Caregiver, DASS= Scale for stress, anxiety, and depression, IC= Informal caregiver, RCT = Randomized clinical trial, ACT = Acceptance and

Commitment Therapy, ZBI= Zarit Burden Interview, BSI= Brief Symptom Inventory.

(9%) [51], and Canada (9%). All studies were published in peer-reviewed
journals, with 5-year impact factors for the journals ranging from 0.64 to
3.9 (mean = 2.25). Supportive care to IC was included in seven studies
(67%) as part of the intervention plan. The studies (n=10) reported their
estimates using the intention to treat (ITT) approach [42-49,51] while one
reported results using the per-protocol approach [41].

3.3. Participant characteristics

A greater proportion of patients were diagnosed with breast cancer (in
adults) [41,42,46] and hematological cancer [43,47]. Most IC were white
(86%), most of the IC were spouses (62%) of the patient and most were fe-
males (70%). For the four studies that provided information on number of
hours per day spent on providing care, the mean was estimated to be 6.7
hours per day for both the intervention and control groups [19,41,48,50].
Additional details can be found in Table 1.

3.4. Intervention characteristics

Intervention characteristics for each study are shown in Table 2. We cat-
egorized the interventions based on intervention format and intervention
components.

The types of the interventions based on intervention components in-
cluded educational programs [46,47,49], cognitive behavioral treatment
[43,44,50], a peer helping intervention [45], supportive care [48], and
reminiscence therapy [51], whereas, based on intervention format included
a web based program [41], a telephone support service outcall program
[42]. Outcomes assessed by these interventions varied across the studies
and included a range of primary and secondary measures. Nine studies
[19,41-48] analyzed caregiver distress and caregiver burden as one of
their primary outcomes followed by anxiety [41,43-45,49,50], depression
[41-45], and sense of meaning and purpose in life [41,45], skill prepared-
ness and quality of life [52]. Two studies assessed caregiver distress as a

secondary outcome measure [45,50]. Only five studies (45%) used a behav-
ioral theory or model. These theories/models included: Social Cognitive
Theory, Cognitive Behavioral Stress Management theory, Positive Psychol-
ogy theory, Acceptance and Commitment Therapy model, and family care-
giver quality of life theory. Supportive care for ICs included informational
aids, welfare care, problem solving plans, and self-care plans. Supportive
care providers were mostly oncology nurses (71%), followed by family
physicians.

3.5. Risk of Bias assessment within studies

Overall results using the Cochran ROB (v2) are shown in Fig. 2. Approx-
imately 18% of the studies were considered to have a high risk of bias. Due
to the inability to truly blind participants in these types of psychological
and educational interventions, all studies were considered to have deviated
from intervention blinding of participants to their assigned interventions.

3.6. Synthesis of results

3.6.1. Overall results for primary outcome (caregiver distress/burden)

Overall pooled estimates for changes in caregiver distress and burden is
shown in Table 3 and study level results are displayed in Fig. 3. Caregiver
distress and burden was measured using instruments such as 24-item care-
giver reaction assessment, 22-item Zarit Burden Interview (ZBI), burden
scale [42,47,53], one-item distress thermometer [44], 12-item ZBI short
form [45], perceived stress scale [54], 12-item caregiver strain index
[46]. While in the direction of benefit, the overall magnitude of change
was small and not statistically significant. Statistically significant heteroge-
neity was observed, and inconsistency was high. Major asymmetry sug-
gested small-study effects (Fig. 4). CMA demonstrated an improvement in
effect size over the years with results in the direction of benefit but contin-
uously non-significant (Fig. 5). Deletion of three outliers from the model
also resulted in non-significant overall estimates that were marginally
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Table 2

Intervention characteristics.
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Author (year) Intervention/Type Length Sessions/Frequency Primary outcomes Secondary outcomes
Abdullahzadeh et al[49]  Family-need-based program 4-weeks 5 sessions of 90-minute each Stress, anxiety, N/A
(2021) Type: Behavioral depression

Component: Educational
Format: In-person

Applebaum et al[41] Care for the Cancer Caregiver (CCC) 14 weeks 5 sessions Meaning in caregiving, N/A

(2017) Workshop Sense of meaning and
Type: Behavioral purpose, Caregiver
Component: Self-administered burden,
Format: Web-based Depression and anxiety,
Spiritual wellbeing,
Benefit-finding scale

Aubin et al[48] (2021) Family caregiver supportive care 8 weeks N/A Family caregiver distress ~ Quality of life, psychological
Type: Behavioral burden, caregiving preparedness
Component: Counseling
Format: In-person

Belgacem et al[47] (2013) Type: Welfare care N/A N/A Patient and caregivers’ Patient satisfaction
Component- Educational program quality of life, Caregiver
Format: In-person burden

Chen et al[53] (2019) Reminiscence therapy (RT) 4-weeks 8 sessions of 60 minute each Caregiver burden Positive feelings, level of hope
Type: Behavioral
Component: Psychosocial
Format: In-person

Ferrell et al[67] (2020) Family Caregiver Palliative Care 4-weeks 4 sessions Caregiver burden, N/A
Intervention psychological distress,
Type: Behavioral caregiving skill
Component: Educational preparedness, and
Format: In-person and telephonic Quality of life

Heckal et al[42] (2018) PROTECT study 16 weeks 3 sessions Caregiver burden Depression, Perceived needs of
Type: Supportive caregivers and cancer patients,
Component: Information and support Health literacy
Format: Telephonic

Mosher et al[44] (2019) Acceptance and Commitment Therapy 6 weeks 6 sessions of 60-minute each Patient symptom Patient physical symptoms,
Type: Behavioral interference, Patient breathlessness, Patient
Component: CBT Patient and caregiver and caregiver acceptance of illness
Format: Virtual distress

Mosher et al[45] (2018)  Coping skill intervention + Peer help NA 5 sessions of 50 to 60 minute ~ Sense of meaning in life  Patient and caregiver fatigue,
Type: Behavioral and peace in patients and Pain intensity Depression/anxiety,
Component: Peer help caregivers Patient and caregiver distress,
Format: Telephonic Confidence, Perceived available of

emotional support,
Personal and role strain

Nejad et al[46] (2016) Type: Behavioral 6 weeks 2 face-face, and 4 telephonic Caregiver strain N/A
Component: Educational program sessions
Format: In-person and telephonic

Pensak et al[54] (2021) Pep-Pal 12-weeks 10 sessions of 20-minute each  Anxiety and depression Perceived stress, current status,

Type: Behavioral

Component: Cognitive Behavioral Stress
Management

Format: Web based

sexual dysfunction

CCC= Care for the Cancer Caregiver, CBT = Cognitive behavioral therapy.

close to individual estimates. Heterogeneity was still significant, and over-
all inconsistency was 51% (ES = -0.02, 95% CI -0.24 to 0.21, Q= 14.17,
p=0.05, I>= 51%, 95% CI 0.00 to 77.9). Results for influence analysis
are shown in Table 4. Because results were not statistically significant,
NNT estimates were not calculated.

3.6.2. Results for secondary outcomes (anxiety and depression)

Pooled estimates for anxiety can be seen in Table 3 while study-level
results are shown in Fig. 6. Anxiety was assessed in six studies [41,43-
45,48,49] using various instruments including the Hospital Anxiety
and Depression Scale [19,41,48], State-Trait Anxiety Inventory [43],
DASS-42 scale [49], and PROMIS short-form anxiety measure [45].
The pooled results showed negligible and non-significant change in
anxiety. Heterogeneity was significant, and inconsistency was catego-
rized as high. Small-study effects (LFK index= -2.41) showed major
asymmetry. CMA demonstrated a decrease in improvements over the
years. Deletion of one outlier resulted in non-significant estimates,

with non-significant heterogeneity and overall inconsistency as moder-
ate (ES -0.02, 95% CI -0.29 to 0.25, Q= 0.04, p=0.980, = 0%, 95%
CI 0.000 to 0.000). Results remained non-significant when each study
was deleted from the model once (Table 4).

Pooled estimates for the seven studies [41-45,48,49] assessing depres-
sion are shown in Table 4 while study-level results are shown in Fig. 7.
Depression was assessed using the Hospital Anxiety and Depression Scale
[41], Beck Depression Inventory [43], PROMIS short-form depression mea-
sure [44], DASS-42 [49], CES-D [42], and PROMIS anxiety and depression
measure [45]. No significant changes in depression scores were observed.
Heterogeneity was significant, and inconsistency was categorized as high.
Small-study effects (LFK index= 0.48) showed no asymmetry. CMA dem-
onstrated a decrease in improvements over the years. Deletion of two out-
liers resulted in non-significance, with non-significant heterogeneity and
overall inconsistency as moderate (ES 0.00, 95% CI -0.21 to 0.22, Q=
0.24, p=0.97, = 0%, 95% CI 0.000 to 0.000). Results were still non-
significant when each study was deleted from the model once (Table 4).
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4. Discussion and conclusion

The current study examined the effects of interventions addressing care-
giver distress or burden among cancer ICs. While caregiving is associated
with increased physical and psychological stress, the overall result of the
study suggests that current interventions are not efficacious in reducing

Fig. 2. Summary risk of bias results.

distress or burden among cancer ICs. These findings are supported primar-
ily by the pooled results as well as outlier and other sensitivity analyses. The

CMA of articles ranging from the years 2013 to 2021 showed some im-
provement in distress reduction in the effect size over time (-0.74 in 2013
to -0.26 in 2021); however, the improvement remained non-significant.
Similar non-significant results were observed for the secondary outcomes

Table 3
Results for primary and secondary outcomes (data reported as standardized mean difference effect size).
Variable ES Participants g Q(p) I
(n) (n) (95% CI) (95% CI)
Primary outcome
Caregiver distress 11 905 -0.26 (-0.84, 0.32) 126.19(<0.001)* 92.08 (87.81, 94.85)
Caregiver burden
Secondary outcomes
Anxiety 5 328 -0.29 (-1.26, 0.67) 15.85 (<0.001)* 74.7 (37.7, 89.8)
Depression 6 485 -0.04 (-0.22, 0.13) 0.91 (0.97)* 0(0.00, 0.00)

Notes: ES (n) represent number of included studies for each outcome; Participants (n) represent number of total participants from the studies, and includes both treatment and
comparator groups; g, pooled effect size represented by Hedges g; Q, Cochran Q statistics with p as alpha value for Q; *Statistically significant (alpha value <0.05 and non-

overlapping confidence intervals
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%
Study Effect (95% Cl) Weight
1 Je— 0.14 (-0.41, 0.69) 6.16
2 — -4.17 (-5.05, -3.29) 2.39
3 4 0.00 (-0.37, 0.37) 13.38
4 + -0.74 (-1.23, -0.25) 7.73
5 — -1.09 (-1.66, -0.52) 5.74
6 L 0.15(-0.14,0.44)  21.47
7 - 0.11 (-0.20, 0.42) 18.87
8 -0.10 (-0.63, 0.43) 6.63
9 — -0.50 (-1.07, 0.07) 5.74
10 o 0.22 (-0.33.0.77) 6.16
1 — -1.42 (-1.99, -0.85) 5.74
Overall (I-squared = 91.9%) <[> -0.26 (-0.83,0.31)  100.00
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NOTE: Weights are from Dol's IVHet moded

Fig. 3. Forest plot for changes in caregiver distress. g, Hedges’ effect size.

(anxiety and depression). The small effect size in each study or non-
significant findings may be understood in terms of the wide variability in
the intervention type, overall design, small sample size, mode of adminis-
tration, intervention dose (sessions), and methods used to assess distress.
The effect of the interventions may be moderated by other factors such as
characteristics of the IC, pre-existing mental health issues, characteristics
of the caregiving situation, their relationship, and quality of relationship
with the patient. It is important to acknowledge that, despite the develop-
ment of multiple interventions and the rise in the cancer caregiver popula-
tion, little progress has been made to support caregiver outcomes.

One area for future research is to explore the nature of dyadic relations
when designing IC distress interventions: considering both patient and IC
concurrently and the complex interplay of the relationship. A caregiver’s
negative state of mind can affect patients physical and mental outcomes

LFK index = -2.74 (major asymmetry)

| Z-score |
(@)

2.5 4

4 3 2 4 0
ES

Fig. 4. Doi plot and LFK index for changes in caregiver distress. g, effect size
(Hedges’g).

and overall quality of life [55]. Northouse et al., highlighted the benefit
of a dyadic intervention, which showed significant improvements in coping
and self-efficacy in both cancer patient and the caregiver [56]. Relationship
quality may also influence health outcomes, which may be particularly sa-
lient given ICs involvement in providing homecare and symptom manage-
ment for cancer patients [57,58]. Other studies, including those by
Ellington, Reblin and colleagues, have explored the reciprocal nature of
patient-caregiver relationships and the extent to which they impact out-
comes in the other partner [59-61]. The Me in We dyadic intervention
and another couples-based communication intervention further demon-
strated that a dyadic design led to improved communication and coping
among cancer patients and ICs, thereby further reducing distress and bur-
den in ICs [18,62]. These studies demonstrating the value of dyadic designs
in improving outcomes for ICs, and future interventions are likely to benefit
from a dyadic approach in seeking to improve outcomes for both patients
and ICs.

Despite limitations in findings from the individual focused intervention
studies, our analysis suggests a path forward for future interventions for ICs.
One consideration might be to create easier access to services. Applebaum
et al. [41], highlighted caregiver’s interest in online/web-based support
tool, and Heckal et al [42], presented a feasible approach to address the
unmet needs of IC using telephone outreach. The flexibility of using
web-based or telephone interventions may be particularly beneficial for
ICs unable to leave the patient alone. Our results also identified the
importance of using supportive care such as welfare care as part of their
caregiving management [47]. Researchers are encouraged to explore
more psychoeducational techniques in future studies. A study comparing
mindfulness based techniques and educational interventions supported
the idea of implementing integrative educational approaches in the reduc-
tion of caregiver burden [29]. Similar findings were observed in the study
by Northouse et al. and Belgacem et al [23,47]. Our review found five
studies using a behavioral model or theory. Use of behavioral models or
developing theory informed interventions fosters a systematic approach
to designing interventions.

Timely integration of supportive care in caregiver interventions to ad-
dress unmet needs can help IC feel better and improve their quality of life
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CDCMAN .
Study ES (95% CI) % Weight
Belgacem et al, 2013 e -0.74 (-1.24,-0.25 7.5
Pensak et al, 2013 ® -044 (1.07, 0.19) 142
Nejad et al, 2016 - -0.72 (-1.45, 0.00) 20.0
Applebaum etal, 2017 - -0.52 (-1.18, 0.15) 26.1
Heckal et al, 2018 -025 (-0.87. 0.36) 44.9
Mosher et al, 2018 > -020 (-0.73, 0.34) 51.0
Mosher et al, 2019 - -023 (0.69, 0.24) 56.8
Ferrell et al, 2019 -012 (-0.53, 0.29) 786
Chen et al, 2020 - -019 (-0.61, 0.23) 845
Abdullahzadeh et al, 2021 - -0.30 (-0.97, 0.37) 86.9
Aubin et al, 2021 -0.26 (-0.84, 0.32) 100.0
-1.2 -0.8 0.4 0 0.4
ES
Fig. 5. Cumulative meta-analysis for changes in caregiver distress. g, effect size (Hedges’g).
Table 4
Results for influence analysis for primary and secondary outcomes (data reported as standardized effect size).
Excluded study Pooled g LCI 95% HCI 95% Q p ? 1 LCI 95% 12 HCI 95%
Primary outcome (Caregiver distress)
Applebaum et al, 2017 -0.29 -0.92 0.34 123.91 0.00 92.74 88.70 95.33
Abdullahzadeh et al, 2021 -0.16 -0.53 0.20 47.23 0.00 80.94 65.94 89.34
Aubin et al, 2021 -0.30 -0.97 0.36 124.04 0.00 92.74 88.71 95.34
Belgacem et al, 2013 -0.22 -0.85 0.41 122.25 0.00 92.64 88.52 95.28
Chen et al, 2020 -0.21 -0.82 0.40 117.37 0.00 92.33 87.98 95.11
Ferrell et al, 2019 -0.38 -1.02 0.26 116.27 0.00 92.26 87.85 95.07
Heckal et al, 2018 -0.35 -1.01 0.31 119.49 0.00 92.47 88.22 95.18
Pensak et al, 2013 -0.27 -0.91 0.36 125.79 0.00 92.84 88.89 95.39
Mosher et al, 2019 -0.25 -0.87 0.38 125.48 0.00 92.83 88.86 95.38
Mosher et al, 2018 -0.29 -0.92 0.33 123.09 0.00 92.69 88.61 95.31
Nejad et al, 2016 -0.19 -0.77 0.39 109.20 0.00 91.76 86.96 94.79
Secondary outcome (Anxiety)
Applebaum et al, 2017 -0.15 -0.75 0.44 15.66 0.00 80.85 49.79 92.69
Abdullahzadeh et al, 2021 0.06 -0.18 0.31 1.86 0.60 0.00 0.00 75.25
Aubin et al, 2021 -0.18 -0.80 0.44 15.47 0.00 80.60 49.00 92.62
Mosher et al, 2019 -0.16 -0.75 0.42 15.45 0.00 80.58 48.95 92.62
Mosher et al, 2018 -0.23 -0.73 0.27 11.59 0.01 74.11 27.67 90.73
Secondary outcome (Depression)
Applebaum et al, 2017 -0.03 -0.22 0.16 0.80 0.94 0 0 0.00
Heckal et al, 2018 -0.04 -0.26 0.18 0.91 0.92 0 0 8.55
Abdullahzadeh et al, 2021 -0.02 -0.21 0.17 0.43 0.98 0 0 0.00
Mosher et al, 2019 -0.06 -0.24 0.13 0.78 0.94 0 0 0.00
Mosher et al, 2018 -0.04 -0.23 0.14 0.91 0.92 0 0 8.80
Aubin et al, 2021 -0.07 -0.28 0.13 0.56 0.97 0 0 0.00
Notes: g, Hedges g; * Statistically significant (alpha value <0.05 and non-overlapping confidence interval.
%
Study Effect (95% Cl) Weight
1 —e -0.02 (-0.57, 0.53) 16.18
2 —_— , -1.03 (-1.56, -0.50) 17.40
3 —— -0.04 (-0.41, 0.33) 35.14
4 . 0.03 (-0.52, 0.58) 16.18
5 f——"—' 0.41 (-0.16, 0.98) 15.09
Overall (I-squared = 73.8%) <:> -0.13 (-0.59, 0.33) 100.00

T
-2

NOTE: Vieights are from Dor's IVHet model

o

N -

Fig. 6. Forest plot for changes in Anxiety. g, Hedges’ effect size.
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%

Study Effect (95% ClI) Weight
1 -0.13 (-0.68, 0.42) 10.54
2 -0.05 (-0.36, 0.26) 32.28
3 -0.21 (-0.70, 0.28) 13.22
4 0.05 (-0.50, 0.60) 10.54
5 # -0.04 (-0.59, 0.51) 10.54
6 0.06 (-0.31, 0.43) 22.89
Overall (I-squared = 0.0%) <:> -0.04 (-0.22, 0.14) 100.00
T T

-5 0
NOTE: Weights are from Doi's IVHet model

Fig. 7. Forest plot for changes in Depression. g, Hedges’ effect size.

by reducing distress and treatment delays. A study by Ullrich et al., reported
that a higher number of IC unmet needs (such as information related to pa-
tient’s treatment, interactions with patient’s physician) are associated with
increased psychological distress and overall IC burden [7]. Our study re-
sults highlighted that caregiver interventions need to take into consider-
ation a holistic understanding of different sources of distress and burden.
There are several triggers that can contribute to an increase in distress
such as relationship concerns during cancer, accessibility to treatment loca-
tion, role adaptation or managing daily activities [20]. Instances of rotating
caregiving and caregiving by friends or neighbors may also create inconsis-
tencies in care provision (either due to changes in caregiving style by each
person or in situations wherein health information is not exchanged or
communicated well, thus adding to the unmet needs) [63]. One can further
consider the role of relationship quality and its impact on the patient-IC
relationship as well as IC distress and burden [17]. It is crucial for interven-
tions to address and assess these core issues to ensure seamless provision of
care. Our results identified that assessment of needs and using supportive
care resources like tailored self-care plans, caregiving preparedness,
problem-solving strategies, and communication training may promote
care satisfaction among the IC. We suggest that studies need to also
acknowledge the different models of caregiving (rotating caregiving, long
distance caregiving) and different type of ICs (family caregiver, friends,
neighbors) when designing an intervention to reduce IC distress and
burden.

The results observed in this study have important implications for
research. For example, variability among the interventions suggests a
need for further refinement in the way we are designing and examining
caregiver interventions, supportive care, and their impact. The cumulative
meta-analysis did not show any significant improvement over the years,
suggesting the need for further exploration given the common-sense notion
that interventions should be tailored to the right people, at the right time,
and for the right purposes. Currently, a limited number of interventions
are available focused specifically on IC’s distress and burden; thus, it is
important for researchers to continue to innovate interventions beyond
those that are currently existing. Since many of the interventions were
psychological and educational in nature, high/unclear risk of bias was
inherently present as blinding is difficult in these types of interventions.
The challenges of blinding notwithstanding, effective measures are needed
to try and better address these experimental design issues. Therefore, the
present findings should encourage researchers to evaluate interventions
and promote studies beyond the traditional methods employed.

The evidence from this study has important implications for practice.
While there is a wide range of caregiver distress interventions available
for other chronic conditions, only a limited number are currently available
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for cancer caregivers [24,64]. Although much attention is given to the effi-
cacy of an intervention, only a few interventions are assessed for their im-
plementation into practice and utilization by clinicians [65]. While the
results of our analysis were non-significant, our evidence highlighted im-
portant characteristics of the developed interventions in improving health
literacy, identifying unmet needs, enhancing quality of life, and confidence
among ICs. Clinicians (e.g., oncologists, nurses) who wish to decrease care-
giver distress should be encouraged to utilize this information. Cancer cen-
ters that have implemented a routine distress screening for cancer patients
can offer a similar initiative for ICs. Aubin et al., suggested improving
health communication between the clinician and the IC considering the
IC’s role as a communicator on behalf of the patient [19]. Additionally,
nurses and social workers may offer counseling or mindfulness referrals
to the distressed ICs and connect them with social support groups at their
institution. Incorporating IC initiative in oncology practice can be challeng-
ing considering the workload on healthcare force, thus innovative strate-
gies to implement distress management and supportive care is needed to
acknowledge evolving oncology practice, changing disease patterns and
the changing patient demographic. Our results also suggest a need for pol-
icy makers to support funding for novel research aimed at developing inter-
ventions that specifically target caregiver distress and burden.

There are several potential limitations to the current study. Since this
was an aggregate data meta-analysis, group level results may not apply at
the individual level; a potential for ecological fallacy exists [66]. Due to a
broad definition of distress, inclusion of different instruments for outcome
assessment and interventions could have affected our findings, resulting
in decreased sensitivity to find change. Distress or burden is multidimen-
sional, consisting of both subjective and objective dimensions with minimal
clarity of what differentiates the subjective from the objective [21]. The
current study was not able to disaggregate the dimensions of distress. All as-
sessments in the individual studies were conducted using self-report instru-
ments, the possibility of self-report bias exists. Given the small number of
studies, we were unable to conduct a detailed subgroup and sensitivity
analyses. We have not assessed the varying models of caregiving in our
analysis.

4.1. Innovation

Upon extensive examination, this is the first systematic review with
meta-analysis to investigate RCT-based interventions addressing caregiver
distress among cancer ICs. Including only RCTs offers the most valid type
of study design by controlling for unknown and unmeasured confounders.
A novel approach, the I[Vhet model, was used to pool findings resulting in
more robust estimates compared to the traditional random-effects model
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[38]. We also explored utilization of behavioral theories and models for
intervention development. Our focus on supportive care needs for reducing
distress and exploring supportive care providers offers novel insights
that have not been previously explored for cancer ICs. The study suggests
exploring dyadic relations in intervention design, assessment of unmet
needs, and enhanced communication between multiple domains including
oncologists, nurses, policy makers, family members, and other informal
caregivers. To summarize, in comparison to the previously published
study, our study includes 12 additional years of research, uses more recent
meta-analysis methods that give higher quality studies more weight in the
analysis, and also explicitly considers modality of supportive care as part
of the caregiver intervention plan.

4.2. Conclusions

Despite the unpromising findings, we see many opportunities for future
investigation. The involvement of IC in cancer care for supporting patients
will continue to increase. We must acknowledge that distress and burden
among ICs is problematic; the study results offer information and provide
best ways on how we can refine future strategies to improve IC’s overall
quality of life and psychological outcomes.
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