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Strengths and limitations of this study

 ► This will be the first scoping review on the associa-
tion between informal caregiver characteristics and 
cognitive function of adults with cancer.

 ► Using a scoping review methodology will allow 
review and mapping of literature from multiple 
disciplines and sources on informal caregiver char-
acteristics within the context of cognitive function of 
adult cancer patients.

 ► Since the main purpose of conducting scoping re-
view is to map the knowledge on a specific topic, a 
quality assessment of articles will not be performed.

 ► Non-English studies will not be eligible for inclusion.

AbStrACt
Introduction Adults with cancer frequently report 
symptoms such as decline in cognitive function throughout 
the trajectory of illness. Patients with cognitive deficits 
need support and assistance from their informal caregivers 
and often rely on them to manage their symptoms 
based on their degree of deficits. Patients spend a 
significant amount of time with their informal caregivers 
and become interdependent with each other. In spite of 
their interdependence, it is unclear whether patients’ 
cognitive outcomes (ie, cognitive function) are associated 
with their informal caregivers. Therefore, the body of 
literature related to the association between caregiver 
characteristics and cognitive function of adults with cancer 
needs to be fully mapped with assessment for knowledge 
gaps.
Methods and analysis Methods for this scoping review 
was informed by the framework proposed by Arksey and 
O’Malley. Seven electronic databases will be searched: (1) 
PubMed (MEDLINE), (2) CINAHL, (3) Embase, (4) PsycINFO, 
(5) Scopus, (6) Sociological Abstracts and (7) ProQuest 
dissertation abstracts. In addition, the search for grey 
literature will include the conference abstracts available 
through Embase, Scopus and Sociological abstracts as 
well as dissertations available in ProQuest dissertations. 
All retrieved citations will be independently screened by 
two authors and eligibility will be determined based on 
inclusion and exclusion criteria at title and abstract level. 
Studies meeting inclusion criteria, will be screened at 
full text level by two reviewers followed by abstraction 
of included studies. Eligible studies will be collated, 
summarised and reported using the data charting form 
that research team developed.
Ethics and dissemination This scoping review does not 
require ethics approval. Results of this scoping review 
will be disseminated via conference presentation and/or 
publication in a scientific journal.

bACkground
Cognitive deficits are frequently reported by 
adults with cancer. They can be defined as 
a decline in one or more domains of cogni-
tive function1: (1) attention, (2) concentra-
tion, (3) information processing speed, (4) 

memory, (5) language, (6) executive func-
tion, (7) spatial ability and (8) psychomotor 
ability. Up to 75% of patients on cancer 
treatments have experienced cognitive defi-
cits. Of those, 35% have reported that these 
deficits persist even after the completion of 
cancer treatments.2 The cognitive deficits can 
negatively influence the patient’s social rela-
tionship with family or friends, overall life 
satisfaction and adherence to treatment.3 4

Cognitive deficits can develop regardless 
of cancer types throughout the trajectory of 
illness.

Although most studies on cognitive deficits 
have focused on women with breast cancer,5–7 
these deficits are also found among adults 
with other types of cancer such as testicular 
cancer,8 lymphoma,9 ovarian cancer10 and 
prostate cancer.11 Those patients appear to 
experience similar manifestations/trajec-
tories of cognitive deficits as breast cancer 
patients do. However, despite its similarities 
between each group, no studies exist that 
have broadly explored cognitive deficits that 
occur across cancer types.
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Cognitive deficits in adults with cancer are most often 
multifactorial. A review of empirical literature revealed 
that (1) cancer process itself and/or (2) adverse effect 
from cancer treatments (eg, fatigue, mood or sleep 
disturbance) can contribute to patients’ cognitive defi-
cits.12 Also, some researchers have noted patients’ age,13 14 
genetic variations15 16 or level of education17 as contrib-
uting factors to their cognitive deficits. However, these 
factors do not sufficiently explain the variabilities in the 
manifestations of patients’ cognitive deficits. For example, 
some patients have reported relatively mild and shorter 
duration of cognitive deficits.5 18 Such inconsistencies in 
the manifestations of cognitive deficits heighten the need 
to investigate other potential factors, whether internal or 
external, that can explain the clinical variabilities.

Caregiver characteristics may provide some explana-
tion on the clinical variabilities in cognitive function of 
adults with cancer. A study reported that when caring for 
patients with cognitive deficits, caregivers often expressed 
frustration in situations that required them to repeat 
same things due to their patients forgetfulness.3 Patients 
who witnessed their caregivers’ frustration also reported 
frustration and embarrassment,3 and such patients’ 
mood disturbances could contribute to their cognitive 
deficits.12 Von Ah and colleagues reported that patients 
experienced less confidence in themselves and mood 
disturbances when their family noticed their cognitive 
deficits.4 Furthermore, patients emphasised the impor-
tance of family/caregiver support on their cognitive func-
tion stating that support from their caregivers may buffer 
the negative consequence of their cognitive deficits.19

While the full scope of the association between patient’s 
cognitive outcomes (ie, cognitive function) and their 
informal caregiver’s characteristics still remains unclear, 
some literature identified that there may be an associa-
tion between the two. Thus, clear understanding the 
association between informal caregiver characteristics 
and patient’s cognitive function will be needed and this 
would help design more effective dyadic interventions. 
Several cancer studies suggest that a dyadic intervention 
can create synergistic effects that are more effective than 
treating the patient alone.20–22 In summary, this under-
standing can inform the development of more precise 
and effective dyadic interventions that will improve 
outcomes for both patients and their informal caregivers 
in the context of cancer.

Study rationale
Several neurocognitive studies have reported informal 
caregiver characteristics are associated with patients’ 
cognitive deficits. Specifically, caregiver burden,23–25 
psychological well-being,26 coping strategies,27 28 person-
alities29 or caregiving relationship30 were found having an 
association with the level of patients’ cognitive function. 
Of those, four characteristics such as caregiver burden,25 
coping,28 personalities29 and caregiving relationship30 
have been noted to predict patients’ cognitive trajecto-
ries. However, despite the association between informal 

caregiver characteristics and patients’ cognitive function, 
it remains unclear whether caregiver characteristics drive 
the association with cognitive function of adults with 
cancer. Further, no existing published review articles 
on a given association were identified from Prospero, 
PubMed (MEDLINE), CINAHL, Embase, PsycINFO, 
Scopus, Sociological Abstracts and ProQuest dissertation 
abstracts.

Study objectives
This scoping review will be undertaken to map the liter-
ature showing the association between informal care-
giver characteristics and cognitive function of adults 
with cancer, determine the volumes of studies that are 
available and fill the knowledge gap.31 Furthermore, this 
scoping review may guide future research and/or iden-
tify a knowledge base for developing dyadic interven-
tions that could be used in clinical setting. To accomplish 
these aims, this protocol manuscript is critical because it 
warrants the transparency and validity of the methods. 
The aim of protocol for a scoping review is to system-
atically review the relevant literature on informal care-
giver characteristics associated with cognitive function of 
people with cancer.

MEthodS And AnAlySIS
Conceptual framework
The scoping review will be guided by a model of recip-
rocal relationship between patient and caregiver 
emotional distress,32 which has been created based on 
two meta-analyses.33 34 In this model, when adults with 
cancer demonstrated high level of distress, their care-
givers’ level of distress also increased, and vice versa. This 
model provides the conceptual underpinning of viewing 
patient–caregiver dyad as the unit of care. Although this 
model has primarily focused on the association between 
patients’ and caregivers’ distress, we will adopt it to 
explore the association between patients’ cognitive func-
tion and caregiver characteristics.

Protocol design
Methods for this scoping review is guided by the frame-
work proposed by Arksey and O’Malley35which has been 
further developed by Levac and colleagues.36 According 
to Arksey and O’Malley’s framework, there are five meth-
odological stages to follow:

Stage 1: identifying the research question.
Stage 2: identifying relevant studies.
Stage 3: selecting studies.
Stage 4: charting the data.
Stage 5: collating, summarising and reporting the 

results.

Stage 1: Identifying the research question
Based on Levac and colleagues’ methodology for scoping 
reviews with using the PCO model,36 we identified one 
overarching research question (P: population; C: concept; 
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Table 1 Inclusion criteria and exclusion criteria

Inclusion criteria

Type of publication Experimental, observations, 
and qualitative studies, review 
papers, theses and dissertation, 
conference abstracts, editorials, 
commentaries, letters and case 
reports

Time frame Any

Language English

Study population Adults with cancer and their 
informal caregivers who 
provided unpaid care to the 
patients; human subjects aged 
at least 18 years old

Outcome of interest Studies that assessed at 
least one domain of following 
patients’ cognitive function: (1) 
attention, (2) concentration, (3) 
information processing speed, 
(4) memory, (5) language, (6) 
executive function, (7) spatial 
ability and (8) psychomotor 
ability

Exclusion criteria

Studies that did not assess the relationship between 
informal caregiver characteristics and patients’ cognitive 
function. Studies that were explicitly about individuals with 
cognitive deficits attributed to non-cancer causes such as 
psychiatric or neurological illness, dementia, stroke, brain 
injury or delirium will be excluded from the search.

O: outcome), with ‘P’ representing the study population 
(adults with cancer), ‘C’, concept (caregiver characteris-
tics) and ‘O’, outcome (cognitive function of adults with 
cancer). Using the PCO technique, we have elaborated 
one research question: ‘What caregiver characteristics are 
associated with cognitive function of adults with cancer?’ 
We limited our study population of patients to adult 
groups (≥18 years old) because of different trajectories 
and manifestations of cognitive deficits that children show 
compared with adults with cancer.37–39 Also, we included 
informal caregivers who were at least 18 years old because 
caregivers aged less than 18 years may be more vulner-
able to caregiving burden.40 In order to capture the full 
breadth of existing literature, we did not limit our study 
population to a specific cancer type.

Stage 2: Identifying relevant studies
We will employ an iterative process for identifying system-
atic search strategy to comprehensively address the 
research questions. Our review team will work closely with 
a librarian to develop relevant search key terms and its 
strategy. The librarian on our team will play a key role in 
determining and testing appropriate key terms, Medical 
Subject Headings (MeSH) terms and filters to maximise 
sensitivity and specify within the search. To ensure that all 
relevant information is captured, the authors will screen 
titles, abstracts, and index terms of the retrieved articles 
from PubMed and CINAHL. If any additional key terms 
are identified while reviewing titles and abstracts, this will 
be discussed with the librarian and updated. Those key 
terms and search strategy will be reviewed by another 
author and will be discussed between three persons (two 
authors and the librarian) if any disagreements occur. 
Also, we will conduct an additional manual search of 
the included studies. Appendix A includes a draft search 
strategy in PubMed and CINAHL.

Eligibility criteria
Population
This scoping review will consider studies that will focus on 
a patient with a cancer diagnosis and their unpaid care-
givers. Both patients and informal caregivers who are at 
least 18 years of age will be included in this study. Informal 
caregivers who are involved in paid health service will be 
excluded (table 1).

Outcome
The concept of interest for the proposed scoping review 
is cognitive function of adults with cancer. Studies that 
assessed at least one of eight domains of patients’ cogni-
tive function (see ‘Outcome of interest’ in table 1) will be 
included. We will also include studies that assess patient 
cognitive function using their informal caregiver’s report 
and assess caregiver characteristics using the patients’ 
report (table 1).

Concept
Studies that were studied within the context of caregiver 
characteristics will be considered for inclusion in this 

scoping review. Examples of informal caregiver character-
istics could include demographic information, burden of 
care, psychological well-being and/or the use of coping 
strategy (table 1).

Information sources
The following seven electronic databases will be searched: 
PubMed (MEDLINE), CINAHL, Embase, PsycINFO, 
Scopus, Sociological Abstracts and ProQuest dissertation 
abstracts. The search for grey literature will include the 
conference abstracts available through Embase, Scopus 
and Sociological abstracts as well as dissertations available 
in ProQuest dissertations.

Stage 3: Study selection
This review process will consist of two steps: (1) a title 
and abstract review and (2) a full-text review. Two team 
members will screen the title and abstract of all retrieved 
citations and will determine eligibility based on inclusion 
and exclusion criteria. On the completion of screening 
titles and abstracts, any disagreements will be resolved 
by discussion. After title and abstract review, a full-texts 
of included articles will be independently read by two 
different members. After full-text review, all three team 
members will meet to determine the final sample. If the 
relevance of an article is unclear, three team members will 
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consult with a fourth team member of this research team 
to reach consensus. All screening will be done within an 
electronic screening tool.

Stage 4: Charting the data
The research team will develop data abstraction tool 
and determine which data should be extracted from 
studies to answer the research question. Three team 
members will independently pilot data abstraction from 
first 10 included studies using the data charting form 
and meet to confirm whether their approaches to data 
extraction are consistent. Questions arising when piloting 
the extract data form will be discussed with other team 
members. After piloting the form, three authors will inde-
pendently record the following data from selected studies 
on the data charting form: (1) authors, (2) year of publi-
cation, (3) geographical setting in which the study was 
conducted, (4) study population (patients: age, sex and 
type of cancer; informal caregivers: age, sex and relation-
ship with the patient), (5) sample size, (6) study design, 
(7) domains of cognitive function, (8) caregiver variables 
and (9) key findings (the relationship with informal 
caregiver characteristics and cognitive function). Might 
consider collecting aims of the study.

Stage 5: Collating, summarizing and reporting the results
The team will collate, summarise and report of all data 
obtained in stage 4 to map the knowledge on caregiver 
variables associated with cognitive function of adults 
with cancer. Using the data charting form, studies will be 
described by key categories, study population, domains 
of cognitive function, informal caregiver characteris-
tics and its relationship. The data will be presented as 
tables, figures or charts. The quantitative results will be 
presented using the statistical findings that the studies 
reported such as p-value and correlation coefficient (r 
value) and qualitative data from selected studies will be 
using qualitative methods. We will review quantitative and 
qualitative results separately then will compare each of 
result. We will use Preferred Reporting Items for System-
atic Reviews and Meta-Analyses guidelines for scoping 
review to report results.

Patient and public involvement
Patients and public involvement were not applicable. 
Since this is a protocol for a scoping review, no partici-
pant recruitment will take place.

EthICS And dISSEMInAtIon
The protocol of this scoping review has been registered 
with Open Science Framework (see https:// osf. io/ fc7x9). 
Since the scoping review aims to synthesise information 
from publicly available publications, this study does not 
require ethics approval. The results from scoping review 
will be disseminated via a conference presentation and/
or the submission of a scientific journal. We anticipate 
the study results will provide a comprehensive knowledge 

of cognitive function among adults with cancer and its 
association with their caregiver variables. This will be 
necessary for cancer researchers to better understand 
the mechanism of cognitive function of adults with 
cancer and potentially develop dyadic intervention for 
both patient and caregiver. In turn, this understanding 
will allow health professionals more precisely to identify 
patients at risk. Policy makers can use the results to guide 
policy development and funding considerations.
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