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Abstract

Background: Caregivers of people with Parkinson’s disease are at risk of experiencing caregiver burden. Understanding
contributing factors is required to develop appropriate targeted interventions and support for this group. This systematic
review provides an updated appraisal and synthesis of quantitative studies assessing predictors of burden among informal
caregivers of people with Parkinson’s.

Method: Five electronic databases (APA PsycINFO, CINAHL, MEDLINE, Web of Science, and Cochrane Library) were
systematically searched (from inception until July 2024), supplemented by hand-searches. Study quality was assessed using
the cross-sectional Bl Critical Appraisal Checklist. Results were synthesized narratively.

Results: Forty-one studies were included. Predictors of increased burden included greater impact of motor symptoms on
activities of daily living, greater severity of neuropsychiatric symptoms, poorer quality of life of the person with Parkinson’s,
and poorer caregiver mental health. Demographics, presence of motor symptoms, motor complications, and general
cognitive function did not predict burden. Evidence was inconclusive for several variables including disease stage and duration,
motor symptom severity, functional ability, overall non-motor symptoms, mental health of the person with Parkinson’s, and
caregivers’ involvement and protective factors.

Conclusion: Several areas for potential future intervention are indicated, although methodological weaknesses within the
literature constrain the robustness of conclusions. Key areas for future research include exploring understudied variables
(caregiver personality and coping style, relationship quality, and positive aspects of caregiving) that may be important
predictors of burden, specifying and utilizing a more consistent definition of “informal caregiver,” and recruiting younger and
non-spousal caregivers and more diverse samples regarding disease severity.
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Parkinson’s disease is the second most common neurode-
generative condition after Alzheimer’s disease,' currently
affecting an estimated 9.4 million people worldwide.? It is
characterized by motor symptoms including bradykinesia,
rigidity, rest tremor, and postural instability,> which can be
used to differentiate Parkinson’s from other parkinsonian
disorders.* Other features of Parkinson’s disease can include
sleep problems, psychological difficulties (eg, depression,
anxiety, apathy, and psychosis), impulsivity, cognitive
impairment and dementia, and autonomic dysfunction.’

As Parkinson’s progresses, individuals typically require
increasing support and assistance with daily tasks,® including
medication management, activities of daily living (ADL), per-
sonal safety, care coordination, and social activities.”® Since
most people with Parkinson’s (PwP) live in the community,’

informal caregivers (people who are not financially compen-
sated for providing care, typically spouses/partners or other
family members) are usually main providers of their care.!®
This can become challenging as the disease progresses, espe-
cially given a lack of services!'' and/or perceived lack of coor-
dinated support from health care services.'
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Caring for a PwP can affect various aspects of a caregiv-
er’s life.!>!® This is often termed caregiver burden (CB),’
although other terms are also used to describe similar phe-
nomena, such as stress,'* distress," or strain.'® The concept
of CB has been operationalized in various ways (for reviews,
see Chou'” and Liu et al'®), most often as a broad, multidi-
mensional construct describing “the extent to which caregiv-
ers perceived their emotional or physical health, social life,
and financial status as suffering as a result of caring for their
relative.”19®261)

Regarding terminology, although commonly used, “care-
giver” and “caregiver burden” are contentious terms, argued to
be culturally-biased,?*?! negatively-valenced, disregarding the
caring and reciprocal component of relationships,”>* and
bureaucratizing of a common human experience.?®?7 Similarly,
“caregiver burden” risks engendering a blaming or dismissive
perspective toward the “cared-for,”?%3 potentially (uninten-
tionally) prioritizing caregivers’ needs.3! While the term
“carer” made some headway in promoting the recognition of
care work,*? it carries inherent biases,?! and using relationship-
focused labels is generally preferred by the described popula-
tions.?* We use “caregiver” and “caregiver burden” cautiously
in this review given their ongoing ubiquity, in the absence of a
commonly accepted alternative.

Caregivers in the Context of Parkinson’s

Although caregivers of people with other chronic conditions
experience some similarities in burden to those supporting a
PwP,? the latter bring unique challenges due to its progres-
sive nature, myriad of motor symptoms and other difficul-
ties, and frequently fluctuating symptoms.3334 Parkinson’s
motor symptoms usually develop between 65 and 70 years of
age,*® coinciding with the typical time of transitioning to
retirement, and causing disruption and loss of long-held
future plans for the affected person and family.® Furthermore,
as the disease progresses, informal caregivers may experi-
ence changed roles within relationships, anxiety about the
future, grief, frustration, guilt, reduced involvement in work
and social activities, financial pressures (predominantly
through the loss of income), and struggle with access to ser-
vices and/or poorly coordinated health care.®!123637 These
circumstances can negatively impact caregivers’ physical,
psychological, and social well-being!**%4 and reduce their
quality of life (QoL).**

Ensuring caregiver well-being is paramount in supporting
PwP. High CB can lead to burnout,*® producing an “invisible
patient” in the patient-clinician-caregiver system and reduc-
ing a caregiver’s ability to continue providing effective care.®
This, in turn, adversely affects health outcomes of PwP.*’
Furthermore, although many PwP wish to live at home for as
long as possible, CB is a risk factor for the PwP entering a
care home.***34 Informal caregivers also contribute substan-
tially to society; the economic value of their care and support
is greater than ever, and without them, health and social care

systems would collapse.*® Recently, the COVID-19 pandemic
has exacerbated rates of CB in Parkinson’s through the loss of
professional and family support and social isolation.>!?
Accordingly, understanding factors that contribute to burden
among informal caregivers of PwP is crucial to developing
targeted supportive interventions focused on preventing or
reducing their experienced burden and supporting them to
maintain well-being and effectiveness in their role.

Previous Reviews

Numerous studies have investigated factors associated with
CB in Parkinson’s. Six quantitative reviews have provided
overviews of this literature.®133-36 In 2015, Greenwell et al**
synthesized and evaluated evidence on predictors of psycho-
social outcomes (including burden) in Parkinson’s caregiv-
ers. Since 2015, a substantial number of relevant articles
have been published, so a fresh review is timely. Other
reviews in the area have either focused on a specific method
(longitudinal studies and only searching in PubMed)* or a
specific short time period (2017-2022).* Consequently, an
updated comprehensive synthesis of literature regarding fac-
tors related to CB for those supporting a PwP is necessary.

Review Aims

Accordingly, this systematic review provides an updated
appraisal and synthesis of evidence around factors associated
with CB among informal caregivers of PwP. The focus is on
predictors (rather than correlates) of informal CB, examining
the direction of the relationship between variables and iden-
tifying implications of clinical relevance for potential sup-
portive interventions.

Methods

Search Strategy

The electronic databases APA PsycINFO, CINAHL Plus
with Full Text, MEDLINE, Web of Science Core Collection,
and Cochrane Library were systematically searched on July
25,2023, using a combination of subject headings and search
terms relating to “Parkinson’s disease,” “burden,” and “care-
giver” (Table 1), which were combined using the Boolean
operators “OR” and “AND.” The search strategy was devel-
oped based on a prior scoping search and in consultation
with a specialist university librarian. Searches were limited
to peer-reviewed articles, written in English, and where pos-
sible a restriction was added to only retrieve papers with
human participants. No limits were placed on year of publi-
cation. Additionally, reference lists of relevant review arti-
cles returned from the initial search and articles meeting the
inclusion eligibility criteria were manually searched. An
updated search was conducted on July 23, 2024, limited to
articles published since January 1, 2023.
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Table 1. Terms for Systematic Literature Search.

Subject headings

Title, abstract, and keyword searches

Parkinson’s disease
Caregiver burden
Caregivers

parkinson*
u i i
burden or stress or distress or strain

carer* or caregiv* or “care giv¥” or family
partner or partners

or families or relatives or spous* or husband* or wife or wives or

Table 2. Inclusion and Exclusion Criteria for Studies.

Inclusion criteria

Exclusion criteria

I) The study’s sample consisted only of informal (unpaid) caregivers of

people with Parkinson’s (at any disease stage), with any relationship to

the person with Parkinson’s (eg, spouse/partner, sibling, friend), who
been caring for any duration.

2) Main aim of the study was to identify caregiver or person with
Parkinson’s factors predicting caregiver burden among informal
caregivers of people with Parkinson’s through multivariable statistical
modeling.

3) The study reported a measure of burden among informal caregivers

1) The study’s sample included formal (paid) caregivers
of people with Parkinson’s, or caregivers of other

had populations.

2) Mixed-sample studies (eg, informal caregivers of
people with different conditions grouped together,
unless subsample analysis enabled discrimination of data
regarding those supporting a person with Parkinson’s).

3) The study only investigated correlations.

of people with Parkinson’s using a total score on a validated caregiver

burden scale.

4) Caregiver and person with Parkinson’s factors explicitly defined; self-
reported constructs measured with a validated questionnaire or clearly

described question.

5) Quantitative methodology, or mixed-methods with sufficient
quantitative component for the extraction of quantitative results.
6) Original empirical study in a peer-reviewed journal, full-text article

available, in English (funds unavailable for translation).

4) The study included predictors or outcomes measuring
multiple constructs (eg, using factor analysis; combining
depression and anxiety into one overall predictor;
combining burden with other constructs into one
outcome measure).

5) Caregiver burden was an independent variable instead
of the outcome.

6) Intervention study, qualitative study, case study,
review, editorial, or scale validation.

Inclusion and Exclusion Criteria

Inclusion and exclusion criteria for studies are summarized
in Table 2. Findings were only included from multivariable
analyses (ie, statistical models that have multiple indepen-
dent or predictor variables and a single dependent or out-
come variable).’” Bivariate statistical analyses are argued to
be inadequate for investigating complex constructs such as
CB,> with multivariable statistics offering a better under-
standing of the unique contributions of many variables that
may influence burden.’%%

Study Selection

The initial search identified 4277 records after limits were
applied. Articles were imported into the EndNote reference
management software (Clarivate, Philadelphia, PA, USA),
and 1867 duplicates were removed. Titles and abstracts of
the remaining 2410 articles were screened for relevance.
After this, 109 articles were retrieved for full-text screening
against the eligibility criteria, and 38 selected for inclusion.
Two further articles were identified through hand-searching
reference lists of relevant review articles returned from the

initial search. The online platform Rayyan®! was used to sup-
port the screening process and record decision-making.
Figure 1 depicts the systematic search PRISMA diagram.®?

Data Extraction and Quality Appraisal

A data extraction tool was developed to extract information
relevant to the review. Extracted data included author, publi-
cation year, country of study, aim, main definitions, partici-
pant characteristics, recruitment methods, study design,
outcome measures, statistical analysis, and key findings.
Since all included studies utilized a cross-sectional design,
methodological quality appraisal was undertaken using the
JBI Critical Appraisal Checklist for Analytical Cross-
Sectional Studies.®® The tool requires reviewers to indicate
whether a study meets 8 criteria by selecting Yes, No,
Unclear, or Not applicable for each of 8 questions. The first
author independently assessed quality of selected studies
using the checklist, with ratings for 10% then cross-checked
by another author to ensure reliable quality appraisal. Any
differences of opinion were resolved via discussion. The
checklist does not yield a score to indicate methodological
quality; indeed, it has been argued a pure numerical outcome
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[ New studies (July 2024) ] [ Identification of studies via databases and registers (July 2023) ] [ Identification of studies via other methods (July 2023) ]
—
Records identified from:
- APA PsycINFO (n=477)
2 CINAHL (n=579) Records removed before
S New studies included in Mediine (n=1,078) screening: Records identified from:
£ review (n=1) Web of Science (n=1,690) Duplicate records removed Reference list searches (n=4)
H Cochrane Library (n=453) (n=1,867)
o
= Limits applied: English language,
peer reviewed, human sample.
—_— i
—
Records screened Records excluded
(n=2,410) (n=2,301)
| !
. Reports sought for retrieval Reports not retrieved Reports sought for retrieval Reports not retrieved
>
£ (n=109) (n=0) (n=4) (n=0)
O
: I l
. Reports excluded: Lo Reports excluded:
ﬁe:q%rés) assessed for eligibility No investigation of predictors Ee:;zt;ns assessed for eligibility No investigation of
through multivariable predictors through
statistical modelling (n=23) statistical modelling
No validated measure of CB (n=1)
(n=13) German language
Focus not relevant to (n=1)
— research question (n=5)
‘o No total CB score (n=5)
Data analysis not specific to
Studies included in review Parkinson's caregivers (n=5)
(n=40) Review article (n=5)
Predictors measure more
e than one construct (n=5)
K] Not an original empirical
5 study (n=4)
£ Sample includes paid
caregivers (n=3)
Total studies included in review CB is an independent
(n=41) variable (n=2)
Predictors not assessed with
_— a validated measure or single
question (n=1)

Figure |. PRISMA flow diagram of the systematic search procedure.

does not best reflect methodological quality and can mask
significant issues in specific areas.®*%® Following JBI guide-
lines,® the tool was not used to exclude articles based on low
methodological quality. Instead, appraisal results were used
to highlight quality of the current evidence base and inform
interpretation of findings.

Data Synthesis

Due to heterogeneity of the studies with a wide range of out-
come measures used to assess potential predictors and CB, it
was not appropriate to conduct a meta-analysis. Instead, a
narrative approach®” was used to synthesize evidence regard-
ing caregiver and PwP-related predictors of burden in infor-
mal caregivers of PwP.

Results

Characteristics of Included Studies

Forty-one full-text articles were identified for inclusion (key
features summarized in Table 3). They were published
between 1997 and 2023, the majority (35 articles) since
2012. Studies were conducted in Germany (n=35), India

(n=35), the United Kingdom (n=5), Italy (n=3), South Korea
(n=3), the United States (n=3), Australia (n=2), Brazil
(n=2), Spain (n=2), Sweden (n=2), Malaysia (n=1),
Mexico (n=1), the Netherlands (n=1), Poland (n=1),
Thailand (n=1), and Turkey (n=1). Three multinational
studies were conducted across the United States and
Canada,®® the United States and Japan,%® and the United
Kingdom, France, Germany, the Netherlands, Portugal, and
Sweden.”® All studies used a cross-sectional design. Thirty-
two were designed as single studies and 9 were substudies
that analyzed baseline data.*’-%7%7¢ Two studies shared a
database; however, both were included as they contained
separate statistical analyses.””’8

Samples ranged from 20 to 2476 caregivers, with most
studies (n=35) having fewer than 200 participants. Not all
studies included a definition of “informal caregiver” (n=22).
Across those that did, the definition varied. Five studies
applied the definition devised by Martinez-Martin et al!%8%925):;
“any person who, without being a professional or belonging
to a social support network, usually lives with the patient and,
in some way, is directly implicated in the patient’s care or is
directly affected by the patient’s health problem.”74:81:93.98.104
Other studies referred to an unpaid person who assists with
daily activities or provides emotional support. Most studies
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did not specify a minimum time caregivers had to spend with
the PwP; for those that did, requirements varied. Among stud-
ies that reported the caregiver’s relationship with the PwP
(n=34), spouses/partners dominated the sample (47%-100%),
with 6 studies recruiting spouses/partners only,®%7275:83.84.106
Other relationships included children, children-in-law, sib-
lings, parents, other relatives, friends, and neighbors. Among
studies reporting caregiver gender (n=32), all but two”>"! of
the caregiver samples were predominately female (50%-
88%). Thirty-four studies reported caregivers’ mean age
(43.7-70.7 years).

Seven validated measures of CB were used, including 6
non-disease-specific measures: Zarit Burden Interview
(n=25),'% Caregiver Burden Inventory (n=6),!'” Caregiver’s
Burden Scale (n=2),''! Caregiver Strain Index (n=2),'"?
Feeling of Burden questionnaire (n=1),!"* and Multidi-
mensional Caregiver Strain Index (n=1),!'* and 1 disease-
specific measure, the Parkinson’s Disease Caregiver Burden
Questionnaire (n=5).!"> All studies used regression to ana-
lyze relationships between CB (the specified dependent or
outcome variable) and other variables.

Methodological Quality Assessment

Results of the quality assessment are summarized in Table
S1 (see online supplemental content). The main method-
ological shortcomings across included studies related to
statistical analyses. While appropriate methodologies were
used (ie, regression), these analyses were under-specified
and/or key data (eg, type of regression, whether assump-
tions were fully checked and met, and which variables were
included in the regression model) were missing in all but
one of the studies,”® undermining the robustness of the
approach and convincingness of findings. Fifteen studies
used stepwise methods of regression, which is problematic
as numerous issues have been identified with these meth-
ods (see Field''® and Harrell!!'” for discussion). Only one
study justified the use of stepwise methods, citing the
exploratory aims of the study’®; however, given the existing
available theoretical literature, it remains questionable
whether stepwise regressions were the most appropriate
approach to use. Furthermore, it was not uncommon across
the reviewed studies for variables to be included in multi-
variable analysis based on their significance in bivariate
analysis. This type of variable selection has been deemed
inappropriate because it can result in wrongly rejecting
potentially important variables that are only significant
after controlling for other variables.!'® These issues risk the
development of inaccurate results.

Most studies used valid and reliable tools to measure
potential predictors (n=33) and CB (n=39), sufficiently to
limit any potential measurement bias. However, problems
were identified relating to the psychometric adequacy of
outcome measures used in several studies. In 3 studies,
researchers modified some of the outcome measures used,

but these adapted versions were not described as validated
before use.”>”*34 Additionally, reliability and validity of out-
come measures used by Martinez-Martin et al®> and Sanyal
et al® had not been clearly established for the language in
which they were administered. Two studies used outcome
measures originally developed for use in relation to
Alzheimer’s disease®®!%; it is unclear how these were made
appropriate for use in relation to Parkinson’s. Furthermore,
Tanji et al® used different depression measures in their
Japanese and US samples, introducing a source of potential
bias. Thirty-three studies did not identify important poten-
tial confounds; however, strategies to deal with confounding
variables were frequently used, given studies used a form of
multiple regression analysis.

Inclusion and exclusion criteria for samples were not
clearly defined in 15 studies, limiting conclusions about gen-
eralizability. Furthermore, 27 studies did not use both speci-
fied diagnostic criteria for Parkinson’s and a definition of
“informal caregiver” to determine eligibility, increasing the
risk of bias. Eighteen studies were appraised as not providing
sufficient detail about the study sample and setting. For
example, demographic information (ie, caregiver age, gen-
der, or relationship to the PwP), important for understanding
the sample and making decisions about generalizability of
the results, was missing in 17 studies and 1 study did not
explicitly state the setting, although this could be assumed
from other information provided in the article.

Predictors of Caregiver Burden

Evidence for predictors is reported descriptively due to the
diversity of measures used across the studies. Factors pre-
dicting CB were grouped into caregiver and PwP-related fac-
tors, and thematically categorized. Due to the large number
of included studies, individual study results are presented in
Table 4 and key findings in relation to the most investigated
predictors are described below.

Caregiver-Related Factors

Demographics. Eight studies found caregiver age did not pre-
dict CB.#7:68:69.75819293,103 Caregiver gender was consistently
found unrelated to CB in 5 studies investigating this relation-
ship.#775:93,103.106 T eye]4775 and years!®* of caregivers’ educa-
tion did not predict CB.

Caregiver involvement. Seven studies investigated the associa-
tion between caregiver involvement and CB. Two studies
found more years providing care predicted CB,3"% but 3
other studies found no association.®®#>!%7 Frequency of pro-
viding care and whether care is provided only during the day,
or during day and night, did not predict CB.*” Hours per
week providing care also did not predict CB,%? and neither
did hours per day according to Zhong et al'”’; however, San-
yal et al”” reported hours per day did predict CB.
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Table 4. Variables Investigated in Relation to Caregiver Burden.

Domain

Significant predictors of higher caregiver burden

Predictors investigated but not found to
be significant

Caregiver-related factors
Demographics

Caregiver involvement

Psychological factors .

Protective factors °
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
Other factors °

Greater years of caregiving®'®

Greater daily hours of caregiving®

Greater depression®¢973.103.107

- Specifically in spousal (but not offspring) caregivers'®?
Greater anxiety®®!

Psychological well-being”!

Low sense of coherence”>¥

Use of problem-focused coping strategies
Use of avoidant coping strategies*’
Poorer perceived social support*:8

- Specifically from community in offspring caregivers'
Less help from others in US (but not Japanese) sample®’
Fewer caregivers involved in supporting PwP7%8
Poorer relationship satisfaction®

Poorer mutuality”®

47,88,106

02

Current health problems impacting ability to provide
care®

Poorer sleep®®

Poorer health-related QoL

Person with Parkinson’s-related factors

Demographics .

Disease factors

Motor symptoms .

Older age®®
Male gender
Occupational status (not working)*

Living at home (as opposed to a nursing home)”°

70,74

Advancing disease stage’3747683.8693.99

Greater disease duration®87:%3

- Specifically using Caregiver Burden Inventory (but
not Zarit Burden Inventory)®*

Presence of concomitant medications

Higher dopaminergic load in PwP presenting with

impulsivity (but not apathy)®'

Greater motor symptomology*’7890:97.105

Greater motor symptom severity’”7%9%105

- specifically in offspring (but not spousal) caregivers'

Greater dependence in ADLs*78489.92.98

Greater difficulty with eating, bathing, and meals®

Higher frequency of falls in Japanese (but not US)

sample®’

74

02

A e47,68,69,75,8 1,92,93,103

Gender#7.7593.103,106
Education*”7%!03

Socioeconomic status®?

Work status*’
Marital status*
Living with PwP®?

Years of caregiving®®®

2,107

Frequency of providing care*

Time of day care provided*
Weekly hours of caregiving®
Daily hours of caregiving

Anxiety'?”

Psychological well-bei

Self-esteem®’

Social competence®”
Avoidant coping style

Emotion-focused coping style

Social support!'%
Help from others®?
Relationship quality
Marital satisfaction®
Spiritual well-being®®
Activation®’
Mindfulness®

107

n g84

106

106

Psychological flexibility*
Medical comorbidities®’
Health-related QoL 02103

Age73,8 1,82,92,94,97,103
Gende r.731.8 1,90,94,97,103

Education*’75103

Disease stage
Disease duration
Symptom burden®®

47,106

79,82,94,97,98,102,103,106,107
47,78,82,90,92,97,98,107

Presence of atypical parkinsonism®
Presence of dementia®

Medication use®¢’

Dopaminergic load™

Motor symptoms

79,102,103

Motor symptom severity®8759297:98.101,103

Motor complications
ADLS6%7981.92,102,103

Instrumental ADL%?

Overall functional status®®
Speech, gait, postural instability,
freezing, fluctuation, dyskinesia,
dystonia, and the presence of

autonomic symptoms

69,79

79,97,98,102,103,105

(continued)
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Table 4. (continued)

Predictors investigated but not found to

Domain Significant predictors of higher caregiver burden be significant
Non-motor symptoms e Greater non-motor symptomology’®!03105 e Non-motor symptoms’>:%8

- Specifically in spousal (but not offspring) caregivers'® e Psychiatric symptoms”®

e Greater severity of neuropsychiatric e Alexithymia®
symptoms’07838689.94 o Depression®’68767881.94.10]
- All subscales except apathy® o Anxiety*76894107
- Motor disturbance subscale only® e Cognitive

e Greater severity on psychotic symptoms subscale” function®867.76.818287.94,101-103,105
and mood/apathy but not impulse control disorders o Specifically caregiver perspective on

subscale®%3

e Greater depression’*%100.107

- Specifically in US sample®® and PwP with impulse

cognitive decline”®
e Memory®'?7
[ ]

Executive functioning'®’

control disorders (but not apathy)®'

Greater anxiety'®

Greater impairment in visuo-constructional skills
Greater impairment in attentional ability in PwP with

107

apathy (but not impulse control disorders)®'

Decreased verbal fluency’

Greater behavioral difficulties'®

e Greater sleep disturbances’*®!

Decreased phonemic (but not semantic) verbal fluency®
Presence of levodopa-induced psychotic symptoms®'

Greater caregiver-rated (but not PwP-rated) executive

function-related behavioral problems’®

Presence of nocturnal akinesia and PwP feeling tired and

sleepy upon awakening'%*

Quality of life

Poorer QoL from caregiver (but not PwP) perspective® °
Poorer health-related QoL ¢87477:80.86

Health-related QoL78%°

Mobility,®8% social support,” stigma,’ and emotional

well-being? subscales only
Other factors
Poorer spiritual well-being®®

Utilization of social or mental health visits’*

Less perceived control over Parkinson’s symptoms’? .

Perceived control over disease
progression’?

A&E visits®®

Receiving home health services®
e Medical comorbidities®294

Abbreviations: ADL: activities of daily living; PwP: people with Parkinson; QoL: quality of life.

Psychological factors. Nine studies explored the contribution
of caregiver mental health to CB. Five studies found CB was
positively predicted by caregiver depression.586%73:103.107
Shin et al'®? found between-group differences regarding
caregiver-PwP relationship, reporting caregiver depression
predicted burden in spouses supporting a partner with Par-
kinson’s, but not for those supporting a parent. Two studies
found caregiver anxiety positively predicted CB,%3! but 1
study found no association.'’” Johnson et al”' found the psy-
chological well-being of caregivers positively predicted CB;
however, Edwards and Scheetz® found the psychological
well-being of caregivers did not contribute to burden.

Protective factors. Reviewed studies explored the relevance
of various protective factors including personality, coping
styles, social support, and relationship quality to CB. Regard-
ing caregiver personality, 2 studies reported higher CB was
predicted by lower sense of coherence in caregivers.”>%’

Caregivers’ self-esteem and social competence did not pre-
dict CB.1%

Caregivers’ coping styles were explored in 3 studies. CB
was consistently positively predicted by the use of problem-
focused coping strategies.*’¥1% An avoidant coping style
positively predicted CB in 1 study,*” but not another.'%
Emotion-focused coping strategies did not predict CB.*7-106

Different types of social support were explored in 7 stud-
ies. Two studies found higher perceived support from family,
friends, and significant others was associated with reduced
CB.*# Shin et al'® assessed social support regarding the
degree of assistance caregivers received from private rela-
tionships (eg, family, friends, neighbors) and the community
(eg, organizations or experts). Community support nega-
tively predicted CB in caregivers of a parent with Parkinson’s,
but private support did not predict burden for caregivers of
either a spouse or a parent with Parkinson’s. Carrilho et al®?
found whether the caregiver received help from others did
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not predict CB. Tanji et al®® found receiving help negatively
predicted burden in the main caregiver in a group of US-based
caregivers, but not for caregivers living in Japan. In 2 other
studies, CB in the main caregiver was negatively predicted
by number of caregivers involved in supporting the PwP.7%36

Factors linked to the caregiver-PwP relationship were
investigated in 4 studies. General relationship satisfaction®
and mutuality” negatively predicted CB. However, no asso-
ciation was found between CB and relationship quality'%
and marital satisfaction.®*

Person With Parkinson’s-Related Factors

Demographics. Eight studies examined PwP age; most found
this did not predict CB; 7381:82929497.103 however, 1 study
reported a positive predictive effect of PwP age.* Six studies
found PwP gender did not predict CB,”*81:90:9497.103 1y 2
studies reported male gender was associated with higher
CB.774 Level*””® and years'® of the PwP education did not
predict CB.

Disease factors. The relationship between disease stage
and CB was explored by multiple studies, with mixed
findings. While 7 studies found advancing disease stage
positively predicted CB,”>7476:8386.93.99 9 gtydies found no
association.79:82:94.97,98,102,103,106,107

Twelve studies explored the contribution of disease dura-
tion to CB. Eight studies did not identify disease duration as
a significant predictor.¥7-788290.9297.98.107 However, 3 studies
found disease duration positively predicted CB.87* Oh et
al®* found disease duration was a predictor when burden was
measured using the Caregiver Burden Inventory but not the
Zarit Burden Interview.

Motor symptoms. The relationship between CB and motor
symptoms as assessed by the original Unified Parkinson’s
Disease Rating Scale (UPDRS) and the Movement Disorder
Society-Sponsored Revision of the Scale (MDS-UPDRS)
was extensively investigated in the studies. Eight studies uti-
lized the UPDRS II or MDS-UPDRS 1I to assess motor
symptoms. UPDRS II scores did not predict CB,7%10%103
whereas higher scores on the MDS-UPDRS 11 did contribute
to greater CB.47.7890.97.105

Twelve studies utilized the UPDRS III and MDS-UPDRS
IIT to assess motor symptom severity. Among studies using
the former, 6 found motor symptom severity did not predict
CB,8.73:92.98.10L103 5 found it did,”** and Shin et al'® con-
cluded motor symptom severity positively predicted CB in
offspring but not spousal caregivers. Regarding the MDS-
UPDRS 1II, 2 studies found scores positively predicted
CB’"1% and 1 did not identify a relationship.”’

The UPDRS IV and the MDS-UPDRS IV were used by 4
and 2 studies, respectively, assessing associations between
motor complications and CB. No studies found these pre-
dicted CB.75:97.98,102,103,105

Functional status. Numerous studies reported on the effect of
functional ability (assessed by various ADL scales) on CB.
Findings were variable. Four studies reported greater depen-
dence in ADLs predicted higher CB*7348%%; 5 did not iden-
tify an association.®7981102103 o Monaco et al®® found
caregiver reports regarding the extent to which they provide
help in ADLs, but not score on an ADL scale, predicted bur-
den. CB was not predicted by instrumental ADLs®* and
overall functional status.®® Hand et al® found greater diffi-
culty specifically with eating, bathing, and mealtime tasks
predicted CB.

Non-motor symptoms. Seven studies used various overall
measures of non-motor symptoms to investigate their rela-
tionship to CB. Three studies reported CB was positively
predicted by non-motor symptoms,’*!%1% one concluded
non-motor symptoms predicted burden in caregivers of a
spouse but not a parent with Parkinson’s,!%? and 3 found no
association.’>97%

Eleven studies explored associations between neuropsychi-
atric symptoms and CB. Six studies found more severe neuro-
psychiatric symptoms overall predicted higher CB,7071:83.86.89.94
while 1 study found no association.” Furthermore, Goel et al%
demonstrated specific neuropsychiatric symptoms (delusions,
hallucinations, agitation, depression, anxiety, elation, disinhibi-
tion, irritability, motor disturbance, nighttime behaviors, and
appetite/eating) except apathy independently predicted CB.
Conversely, Hand et al® found motor disturbance was the only
domain to positively predict CB. Two studies found greater
severity of mood/apathy symptoms (but not impulse control dis-
orders) predicted greater CB.3% Martinez-Martin et al®> addi-
tionally found psychotic symptoms positively predicted CB.

Depression. Thirteen studies explored relationships between
PwP depression and CB, and evidence was mixed. Four stud-
ies found PwP depression positively predicted CB.”-%100.107
Tanji et al®® concluded feelings of depression was a predictor
in a US sample of caregivers. Leroi et al’! found more severe
PwP depression predicted higher CB only in individuals with
Parkinson’s with impulse control disorders, and not in those
with apathy. Seven studies did not identify PwP depression
as a predictor.47:6876.78.81.94,101

Anxiety. PwP anxiety was investigated in only 5 studies. One
found higher PwP anxiety predicted greater CB,!%* while 4
found no association,*7-68.94.107

Cognition. The impact of cognitive impairment on CB was
extensively explored. Global cognitive function was
assessed in 11 studies, all finding this did not predict
CB.68.69.76.81,82,87.94,101-103,105 Eyrthermore, Karlstedt et al”
reported caregiver perspectives on cognitive decline in the
PwP did not predict burden.

Specific cognitive domains including memory (short-term
and working memory)?”'%7 and executive functioning'”’” were
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also not found to predict CB. However, greater impairment in
visuo-constructional skills was predictive of burden.!’” Leroi
et al’! found attentional ability negatively predicted CB in
PwP with apathy, but not with impulse control disorders. Oguh
et al’* found decreased verbal fluency predicted higher CB,
while Golinska et al’’ reported better phonemic (but not
semantic) verbal fluency predicted less CB.

Sleep. PwP sleep problems were sparsely explored. Two
studies identified sleep disturbances positively predicted
CB.”8! Furthermore, Viwattanakulvanid et al'® found noc-
turnal akinesia and PwP feeling tired and sleepy upon awak-
ening predicted higher CB.

Qudlity of life. Macchi et al®® found poorer QoL from the
caregiver’s perspective, but not the PwP, contributed to
higher CB. Self-reported health-related QoL positively pre-
dicted CB in 5 studies,®®7+778036 although this association
was not found by Klietz et al’® and Klietz et al.”® In studies
investigating specific aspects of health-related QoL, CB was
positively predicted by only mobility,*®* social support,®
stigma,’® and emotional well-being.*®

Discussion

This review provides an updated appraisal and synthesis of
quantitative research investigating caregiver and PwP-
related predictors of CB in informal caregivers of PwP.
Certain variables consistently predicted increased burden
including greater impact of motor symptoms on daily living,
greater severity of neuropsychiatric symptoms, poorer QoL
of the PwP, and poorer caregiver mental health. Evidence
was inconclusive for many variables including disease stage
and duration, motor symptom severity, functional ability,
non-motor symptoms, mental health of the person with
Parkinson’s, and caregiver involvement and protective fac-
tors. However, demographics, presence of motor symptoms,
motor complications, and general cognitive function were
consistently not found to be predictors. Crucial points were
also identified to improve robustness and consistency across
the literature going forward, which may help define the con-
tribution of inconclusive variables. Across the identified
studies, many failed to define “informal caregiver” or applied
varying definitions, 7 different CB measures were employed,
and outcome measures examining predictors of experienced
burden varied widely.

Disease stage, disease duration, motor symptom severity,
motor complications, and functional ability were among the
most-explored variables. Of these, only motor complications
were consistently non-predictive. Findings were mixed for
the other variables. This contradicts Greenwell et al’s™
review, which concluded disease stage and disease duration
rarely predicted burden—although this review is now signifi-
cantly outdated, and new evidence included here may have
led to different conclusions. The less consistent findings in

the current review may suggest the impact of these factors on
burden is mediated or moderated by other variables, and that
variables cannot effectively be considered in isolation.'"’
While impossible to tell from the information available in this
review, it does indicate the importance of using theoretical
models to inform study design and data analysis, and multi-
variable analysis, as this allows multiple factors to be taken
into account and to consider confounds between variables.

Influences of motor symptoms on CB were also com-
monly explored. Outcomes of studies utilizing the UPDRS
IT versus MDS-UPDRS II to explore their influences were
strikingly different. Studies utilizing the former found
motor symptoms non-predictive of burden; studies using
the latter identified it as predictive. This disparity may be
explained by differences in the measures themselves. While
there is general parallelism between the original UPDRS II
and the MDS-UPDRS I, the original focuses on presence
of motor symptoms whereas the MDS-UPDRS 1I focuses
on their impact on ADLs.'? It appears, therefore, only the
latter influences burden, which stresses the importance of
providing support for caregivers caring for PwP whose
motor symptoms significantly impact their daily living.
Interestingly, the same difference applies to the UPDRS 1
and MDS-UPDRS I used for assessing non-motor symp-
toms (the MDS-UPDRS I focuses on impact rather than
presence of non-motor symptoms), although findings var-
ied more across studies using these measures.

Most evidence indicated neuropsychiatric symptoms pre-
dicted higher burden. The only study that found no associa-
tion did not use a disease-specific measure,” potentially
explaining their differential finding. This contradicts
Greenwell et al’s™ review findings of limited, mixed evi-
dence for this predictor. Again, the growth in literature has
perhaps provided clarity about relationships between these
variables. Regarding specific neuropsychiatric symptoms,
evidence consistently implies global cognitive function does
not predict burden, but specific cognitive deficits may con-
tribute to burden. Further research is required to draw a more
certain conclusion, given the current limited evidence.
Overall, these findings indicate CB could be prevented or
alleviated by adequate management of neuropsychiatric
symptoms. The contribution of PwP QoL to burden was lit-
tle-explored by Greenwell et al’*; however, the current litera-
ture suggests poorer PWP QoL predicts higher CB.

Studies exploring contributions of caregiver involvement
to burden achieved inconsistent results. Although the various
ways this variable was conceptualized and measured could
somewhat explain the mixed findings, there were also dis-
parities across studies using the same measures. An alterna-
tive explanation for these inconsistencies is that effects of
caregiver involvement on burden appear mediated by other
variables, such as frequency of breaks and perceived social
support.!’ Furthermore, caregiver involvement was mea-
sured subjectively, based on caregivers’ interpretations of
which activities and roles constitute caregiving®; this reflects
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wider disagreements over what formally constitutes “caregiv-
ing” as opposed to non-bureaucratized support of family.?6-?’
Cultural considerations add to this uncertainty, as many activ-
ities considered formalized caregiving in one culture might be
regarded as typical family support in another.?%2!

Multiple studies found caregivers’ psychological difficul-
ties predicted increased burden. However, conceptual con-
founding is likely since emotional problems are an important
aspect of burden'” and relevant questions are often included
in CB measures (eg, Caregiver Burden Inventory—"I feel
emotionally drained due to caring for him/her”).!!% Although
in reviewed studies caregiver depression and anxiety were
entered as predictors in statistical models, it is difficult to
disambiguate the relationship between these variables.
Nevertheless, results emphasize the importance of ensuring
psychological support is available to caregivers.

Caregiver social support was frequently investigated and
predicted burden in most studies. However, studies were
again inconsistent regarding conceptualizations and mea-
surement of social support, meaning findings should be
interpreted cautiously. As for defining “caregiving,” social
support is multifaceted and includes varied formal and infor-
mal support. The type of social support found helpful dif-
fered according to the caregiver’s relationship with the PwP,
and the cultural background of the caregiver and PwP influ-
enced whether social support was a predictor. Further
research is required to identify the most effective ways to
develop and maintain support (perhaps by subgroup). One
systematic review>* suggested perceptions, not actual sup-
port, is influential, but this was not confirmed here.

This review found factors contributing to perceived bur-
den could vary between subsamples (eg, people supporting a
spouse versus parent, different cultural backgrounds, certain
Parkinson’s presentations, and caregiver versus PwP per-
spective on the variable). Although the evidence base is lim-
ited regarding subsample analyses, these findings have
important implications for tailoring approaches to reduce CB
for people from different subgroups.

Limitations

There were methodological weaknesses in the studies that
underpin this review. Caregiving is a dynamic process, but
the cross-sectional included studies provide a more static
picture and consequently limited insight into the trajectory of
CB and its predictors over time.'?! Cross-sectional designs
also inhibit conclusions regarding causal relations.!?
Furthermore, although multivariable analysis assumes cause-
and-effect relationships between variables, some associa-
tions explored may be multifaceted. Included studies rarely
developed predictive models referencing theoretical litera-
ture; instead, most variables investigated appeared to be cho-
sen relatively arbitrarily or at least were not explicitly
justified. While the use of validated outcome measures is
considered a strength of the reviewed studies, it is also

important to acknowledge these measures may be biased
toward the research perspective and consequently may not
capture all aspects of the patient or caregiver experience.

Regarding power, multivariable analysis requires large
samples; however, many studies reported relatively small
(and potentially underpowered—only 3 studies reported
power calculations”?%19%) samples, reducing their ability to
detect relationships. Definitions of “informal caregiver”
varied or were lacking, so there was likely between-study
variation regarding type and level of care provided.
Predictors of burden may differ depending on the caregiv-
ing role, but due to ambiguity in the study set regarding
caregiver sample definitions, this cannot be determined for
the current review. Samples also predominantly comprised
older females caring for a spouse/partner, although this
may reflect the older age of disease onset, that Parkinson’s
disproportionately affects males, and that spouses/partners
are common sources of support.

While it is acknowledged a limitation of the present
review is that data on disease severity or stage were not
extracted from included studies, generalization of findings to
the wider Parkinson’s population is questionable because
most studies recruited from neurology outpatient clinics or
similar settings. Samples were therefore likely biased toward
caregivers supporting individuals earlier in the course of
Parkinson’s, as later motor impairments present challenges
for attending appointments or continuing to live in the com-
munity rather than institutionalized care.!?® Experiences of
the identified samples may further differ from those in
remote areas with restricted access to health care, or from
those who choose not to access it. Any impact of Parkinson’s
severity on CB would consequently be difficult to evaluate
across populations less well-represented given this recruit-
ment bias, yet research has shown those supporting people in
the palliative stage of Parkinson’s may experience particular
physical and emotional stress.!? Although 21 countries were
represented in this review, the vast majority were countries
with predominantly WEIRD (Western, Educated, Industrial,
Rich, Democratic) populations, and so the evidence base
provides a biased understanding of CB among those support-
ing PwP.

Limitations of this systematic review include that the lit-
erature search was restricted to articles published in English,
and so the findings are subject to a language and cultural
bias. Also, only full-text, peer-reviewed published studies
were included, and therefore, evidence from gray literature
might have been missed. Finally, it is acknowledged only 1
author assessed the methodological quality of included stud-
ies, which may have affected the reliability of the quality
appraisal.

Future Directions

Future research should investigate caregiver-related vari-
ables including personality, coping style, and caregiver-PwP
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relationship, as these are understudied and are potentially
modifiable through intervention. It will also be useful to
explore perceived positive aspects of caregiving as these are
sparsely investigated but may also be important predictors of
CB and contribute to developing interventions to support
caregivers. New research should specify their definition of
“informal caregiver” and ideally employ a more consistent
definition across studies. Future research needs to increase
inclusion from younger caregivers and other relationship cat-
egorizations (eg, parent-child, or between siblings), as well
as recruit a more diverse sample regarding disease severity,
to provide a more comprehensive understanding of experi-
ences of all informal caregivers of PwP. Conducting subsam-
ple analyses would help to better understand whether factors
predicting CB differ depending on demographic characteris-
tics of caregivers, which could also facilitate the develop-
ment of an evidence base to inform tailored interventions for
people from different subgroups. Furthermore, future studies
would benefit from using objective and validated measures
of caregiver involvement. They might also consider using
disease-specific outcome measures to assess aspects of bur-
den relevant to the specific population and develop an under-
standing of needs in this population for future interventions.
Finally, new studies should ideally use longitudinal designs
to explore the dynamic nature of CB in Parkinson’s and its
predictors, to evaluate causation between identified variables
and burden—though this may be constrained by financial
and practical difficulties.

Conclusion

This systematic review provides an up-to-date synthesis and
critical evaluation of the evidence base around predictors of
CB among caregivers of PwP. There were reasonably clear
and well-supported findings for certain risk factors for CB that
can inform future care and support, specifically caregiver
mental health, impact of motor symptoms on ADLs, neuro-
psychiatric symptoms, and PwP QoL. Key methodological
weaknesses across the evidence base are also identified with
recommendations for addressing them, offering routes to
improved robustness and consistency in future relevant
research. Findings from this review can contribute to the
development of targeted interventions to prevent or alleviate
possible negative impacts of caregiving and potentially help
identify caregivers particularly at risk of higher CB that could
be prioritized in the context of under-resourced services.
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