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Abstract: The dyadic perspective is important to understand the mutual influence and interdepen-
dence of both the person living with dementia and their care partner. This perspective is routinely
adopted in social research programs for dementia and many dyadic interventions have been devel-
oped. However, economic evaluation and modelling to date has often failed to incorporate caregivers’
perspectives, and their respective costs and outcomes while giving care for the person with dementia.
On the occasions that this has been done, caregivers were represented as “informal costs” associated
with dementia. This limited perspective cannot incorporate two-way interactions of the dyad in
economic evaluations of dementia programs. This paper provides an overview of the possible
interactions between people living with dementia and care partners as discovered in social science
literature in the past 20 years. We demonstrate the strength of the relationships and discuss strategies
for incorporating the dyadic perspective in economic evaluations of dementia programs in the future.

Keywords: economic evaluation; dementia; dyadic perspective; interaction; correlation; regression;
path analysis; health outcomes; quality of life; scoping review

1. Introduction

People with dementia who live in the community often rely on assistance from
caregivers to perform daily functions. Caregivers are family and/or friends (informal), or
paid care workers (formal). Assistance and care activities range from safety and well-being
support to personal and instrumental activities of daily living [1]. It was estimated that, on
average, caregivers spent close to 4 hours per day providing assistance and care for the
person with dementia [2]. A global cost of dementia study estimated that close to a half
of the economic cost was in some form of informal care. That was US$402 billion, out of
US$948 billion of the total economic cost of dementia, in 2016, globally [3]. It would require
considerably more economic resources if all informal care was replaced by skilled and
unskilled paid care services. For instance, Chari et al. [4] estimated that the paid services
for elder-care in the US (all types of conditions) would have amounted to 1.6 times the
opportunity cost of informal care (i.e., $863 billion versus $522 billion informal elder-care).

Research on the dyadic relationship of people with dementia and their carers has
been conducted in different disciplines, from psychology to nursing and social work. This
consists of both trials and prospective cohort studies, and literature reviews. Research
themes ranged from the impacts of dyadic interventions on health and quality of life
outcomes, to the burden of caregiving and its impact on mental and physical health,
and quality of life of the caregivers, to the dyad relationship, and coping strategies [5–9].
Caregiving is often found to have negative health impacts on the informal caregivers
(including poor cardiovascular health and depression symptoms), both in the short and
long term [10,11]. This has implications from both the individual’s (health outcomes,
quality of life, medical expenditure and financial security) and society’s perspective (lower
productivity of the workforce, and future morbidity burden) [12–15].
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In the economic evaluation literature, the relationship between people with dementia
and their caregivers was summarised as “informal care service” provided by the caregivers.
Often presented as a cost item, it was quantified as the values of the time that the caregivers
spent on looking after the person with dementia (i.e., opportunity cost) [16]. No economic
studies quantified the gain or loss of health outcomes (of the person with dementia) induced
by the caregivers’ availability and competency. Neither did any study quantify the value
of health loss by the caregivers despite a sizable literature confirming the negative impact
of caring on long-term health outcomes.

The absence of these economic outcomes and costs in an economic evaluation has two
implications. First, the full economic cost would not be quantified. For instance, a new
intervention that relieves caregivers of 10 hours of care duties per week so they can return
to work part-time, or look after their own mental and physical health requires additional
resources (professional care-workers, and vehicles to travel to the clients). The caregivers’
gain can lead to improved care quality, leading to better quality of life for the person with
dementia, and caregivers’ ability to care for a longer period of time (i.e., delayed entry to
nursing home). If the economic study assumed no change in the health outcomes of the
people with dementia who received the service, and only accounted for the opportunity
cost of the caregivers, then some of the values gained from “reduced informal care” would
not be factored in the calculation. For a given outcome (of the person with dementia), the
new intervention would look relatively more expensive than the status quo (without the
intervention) due to the increased resources required. This might lead to an erroneous
conclusion that the new intervention is not cost-effective.

Second, the trade-offs of outcomes (and costs) between caregivers and people with
dementia would be masked. Take the example above, if the person with dementia pays for
the services, the transfer of economic benefits (or financial losses) from the person with
dementia to the caregivers would be much larger when all economic costs and outcomes
are taken into account. If there is a centralised payer for care services (instead of individual
patients paying out of pocket), knowledge about such information would highlight the cost-
shifting between public and private funding, and between community care and nursing
homes. This might lead to a more efficient and equitable cost-sharing mechanism between
the public budget, person with dementia, and their caregivers. In an economic evaluation,
it is as important to know about the distribution of outcomes and costs as it is to know
about whether or not an intervention leads to net gain overall.

This scoping study is an attempt to bring the rich knowledge discovered within the
dementia dyad relationship literature to economic evaluation studies. It aims to explore
how the impacts of co-dependency and reciprocal effects of dementia dyads have been
measured and quantified, and suggests how this knowledge can be incorporated for
informing the economic evaluation of dementia interventions.

2. Materials and Methods

We undertook a scoping review using the methodology outlined by Aksey and
O’Malley [17] and Levac et al. [18]. A systematic literature review, and meta-analysis,
were not considered in this study. We wanted to explore the themes that naturally emerged
from this literature, rather than focusing on critically appraising and synthesising evidence
(as in a systematic review) [19]. This will serve as the precursor for future systematic
reviews that focus on the conceptual relationship between specific outcomes of people with
dementia and their caregivers, or investigating conflicting results in the literature.

This scoping review consists of five stages:

• Stage 1—Identify the research questions for scoping study:

We want to know what the literature found about the two-way correlations between
disease progression in people with dementia and their (informal) caregivers’ health and
well-being. More specifically, (i) what are the impacts? (ii) how were they measured?
(iii) what was the impact size? and (iv) how do we reflect these into an economic evalua-
tion study?
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Since the review focuses on “impact measures”, we only included quantitative studies,
i.e., those containing statistical analyses such as regression and/or correlation. Additionally,
we were only interested in studies that investigated two-way correlations rather than one-
way (i.e., those studying only impacts of dementia progression on the caregivers’ outcomes
or impacts of caregivers’ capacity on dementia progression and other outcomes of people
with dementia).

• Stage 2—Identify relevant studies:

The literature search was conducted in line with the Preferred Reporting Items for
Systematic Review and Meta-Analyses (PRISMA) guidelines [20]. The search was applied
to literature available up to October 2020, in the electronic databases of MEDLINE, Embase,
and PubMed. We also checked reference lists of identified publications and hand-searched
key journals and relevant websites (organisations, conferences, networks) for additional
articles meeting the inclusion criteria.

• Stage 3—Study selection using pre-determined inclusion criteria:

Inclusion criteria were studies that (i) included outcomes of both people with dementia
and of caregivers, (ii) analysed the outcomes by both members of the dyads using statistical
methods, and (iii) reported quantitative results of the analyses, from which correlation
and/or regression coefficients could be extracted.

We excluded studies that (i) investigated the impacts of interventions on people with
dementia and their caregivers, or (ii) established the statistical relation amongst health
outcomes or wellbeing of each member of the dyad (only caregivers, or only people with
dementia), or (iii) had sample size smaller than 50 dyads, or (iv) investigated family
caregivers in the long-term care context (i.e., nursing homes or residential aged care
facilities). We did not define any exclusion criteria on the type of outcome measures to
allow a natural emergence of themes in Stage 5.

The identification of included studies was undertaken by two independent reviewers,
who initially screened the titles and abstracts for eligibility using CoEvidence
(https://www.covidence.org/). A study was included if both reviewers agreed that
it met all the inclusion criteria. Dissimilarities in reviewers’ conclusion were resolved
by discussion and/or examining the full article. Full texts of all included studies were
reviewed independently by both reviewers. Resulting citations and reference lists in these
reviewed studies, studies that published systematic reviews, and meta-analyses were
examined to ensure that no eligible studies were missed. Both reviewers systematically
and independently documented the properties of the included studies.

• Stage 4—Charting the data:

We synthesised and interpreted the data by charting and sorting quantitative informa-
tion according to key analytical features and themes. The data were entered onto a “data
charting form”, which is a mixture of general information about the study (author, year,
country) and specific information related to the research question, outcome measurements
for the caregivers and people with dementia, data type, sample size, statistical methods,
and main findings.

• Stage 5—Collating, summarising, and reporting results:

From the charted data, we grouped the similar findings and extracted the common
themes in the literature to answer the four research questions formulated in stage 1. During
this process, we attempted to map all the bilateral impacts discussed in this literature using
a pathway map.

First, all the outcomes documented in this literature were grouped into categories. We
did not limit the number of categories or the number of measures to be included in each cat-
egory. We reported precisely and truthfully what was used in this literature, to understand
the diversity in outcomes and measurements, and let the themes emerge naturally.

Second, connections (paths) were drawn between each pair of outcomes if their
associations or correlations were reported to be statistically significant. We expected

https://www.covidence.org/
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many pairs to have repeated connections while others might only have one or two. If the
correlation direction between two outcomes were consistent across studies, either positive
or negative, the connection was given that specific direction. If they were found to be
opposite by different studies, but statistically significant in each of those studies, we did
not assign a direction.

While interested in impact sizes and directions, we made no attempt to conduct meta-
regression analysis or assign “weight” to the evidence in this literature. This is consistent
with the general approach of a scoping study in which quality assessment was not the main
objective. However, we provided some judgement on whether this literature provided
robust or generalisable findings that can be used in economic evaluation studies.

3. Results

The systematic literature search resulted in more than 600 entries. From stages 1
to 3, we arrived at a final list of 92 studies for stage 4. The majority of studies excluded
were either qualitative research or evaluating interventions for people with dementia or
their caregivers, or focusing on one member of the dementia dyad only (either the person
with dementia, or their caregivers, but not both, at the same time). The search result is
presented in Figure 1, and the full list of studies included in the review can be found in the
Supplementary Materials.
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Review and Meta-Analyses (PRISMA) guideline.

On average, there were about six studies published per year between 2005 and 2020.
There was a strong trend of increased number of studies in more recent years. The majority
of studies were undertaken in European countries, some of which are multi-country
studies [21–24], followed by the Asia-Pacific and the US. About 80 percent of the studies
used cross-sectional data (one time point). The majority of the longitudinal studies had
between two and four time points. The target population was mixed, covering people with
mild cognitive decline and those having any form of dementia (70 percent of studies) or
those with a diagnosis of Alzheimer’s disease (about 30 percent of studies).

Research questions of this literature can be loosely grouped into three categories. First,
investigating the correlations between health outcomes and/or quality of life of people with
dementia and their caregivers. Second, understanding the determinants of outcomes of the
person with dementia. Third, searching for determinants of outcomes of caregivers. More
than a half of studies focused on outcomes of caregivers, and the remainders split roughly
equally to the first and second categories. The determinants often included characteristics
of both members of the dyads, measures of health outcomes, and/or “mediators” of those
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outcomes. For the caregivers, the outcomes of interest were care burden, quality of life,
mental and physical health; the mediators often included relationships with the person
with dementia, coping style, sleep, and care duration. For the person with dementia,
standard measures were cognitive capacity, behaviour and psychological health, activities
of daily living, and quality of life; individual characteristics included diagnosis type, time
since diagnosis, and comorbidity.

For the person with dementia, all the outcome measures were sorted into six groups
(domains): three clinical outcome domains, quality of life, health-related outcomes and in-
dividual characteristics. There were multiple instruments used for each domain, especially
the clinical outcomes. For example, “cognitive capacity” could be measured by the MMSE
(Mini-Mental State Examination), CDR (Clinical Dementia Rating), MoCA (Montreal Cog-
nitive Assessment), CAMCog (Cambridge Examination for Mental Disorders—cognitive
part); “behaviour and psychological health” could be measured by the Neuropsychiatric
Inventory (NPI), BEHAVE-AD (Behavioural Pathology in Alzheimer’s Disease), BDSD
(Behaviour Disturbance Scale in Dementia); “activities of daily living” could be captured
by ADL (activities of daily living) and iADL (instrumental activities of daily living), or by
the FAQ (Pfeffer Functional Activity).

For the caregivers, we grouped all the outcome measures into six groups, of which
two capture mental and physical health. Burden, being a top researched topic in this
literature, was given its own domain. Similar to the outcome measures for people with
dementia, there were multiple instruments used for each outcome domain of the caregivers.
For instance, burden was measured by the CBI (Caregiver Burden Inventory) or ZBI
(Zarit Burden Index); their depression and mental health was measured by the BAI (Beck
Anxiety Inventory), GADS (Goldberg Anxiety and Depression Scale), CES-D (Center for
Epidemiologic Studies Depression Scale) or NPI-Distress; quality of life was measured
by WHO-QOL (World Health Organisation quality of life instrument), EQ5D, or SF-12
(Short-Form 12 items). The full list of outcome measures used are summarised in Table 1.

Table 1. Outcome measures and instruments used in the literature.

Person with Dementia

Cognition and memory

Mini Mental State Examination (MMSE), Cambridge Cognition Examination (CAM-Cog), Clinical
Dementia Rating (CDR), Montreal Cognitive Assessment (MoCA), Dementia Rating Scale (DRS),

Global Deterioration Scale (GDS), Alzheimer’s Disease Assessment Scale–Cognitive Subscale
(ADAS-Cog), Clock Drawing Test (CDT), Cognitive Abilities Screening Instrument (CASI), Screening

instrument for dementia consisting of 5 subtests (DemTect)

Activities of daily living
and dependency

Barthel Index of Activities of Daily Living, Physical Self-maintenance Scale (PSMS), Instrumental
Activities of Daily Living (IADLS), Nurses’ Observation Scale for Geriatric Patients (NOSGER),
Alzheimer Disease Cooperative Study Activities of Daily Living Inventory (ADCS-ADL), Allen

battery, Basic Activities of Daily Living (BALDs), Blessed Functional Activity Scale score (Blessed
FAS), Dependency scale, Caregiver Assessment of Function and Upset (CAFU), Resources for

Enhancing Alzheimer’s Caregiver Health (REACH), Disability Assessment for Dementia (DAD),
Pfeffer Functional Activity (FAQ), Katz Activities Scale (KAS), Functional Autonomy Measurement

System (SMAF), Dependence Scale (DS)

Behaviour and
psychological symptoms

Agitation, Behavioral Pathology in Alzheimer’s Disease (BEHAVE-AD), Dementia Behaviour
Disturbance Scale (DBDS), Behaviour Frequency, Cornell Scale for Depression in Dementia (CSDD),
Cohen-Mansfield Agitation Inventory (CMAI), Neuropsychiatric Inventory (NPI), Brief Psychiatric

Rating Scale (BPRS), NeuroPsychiatric Symptoms of dementia (NPS), Hamilton Rating Scale for
Depression (HRSD), Geriatric Depression Screening (GDS)

Quality of life European Quality of Life 5-Dimension scale (EQ5D), Quality of Life in Alzheimer’s Disease
(QoL-AD), Quality of Life (QoL) one question

Health-related
characteristics

Cumulative Illness Rating Scale (CIRS), Charlson Comorbidity Index (CCI), Dyadic Coping
Inventory (DCI), Clinical Global Impression (CGI), Incalzi Comorbidity Index, Number of medical
conditions, Physical comorbidity, Self-rated health, Time since onset of dementia/years of symptoms,
Dementia diagnosis, Medication use, Use of psychotropic medicine, Sleep quality, Nutrition level,

Philadelphia Pain Intensity Scale (PIS), Level of care required
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Table 1. Cont.

Individual characteristics Age, Gender, Education level, Race, Marital status, Number of children, Living arrangement,
Financial situation, Income, Insurance, Quality of Marriage Index (QMI)

Caregiver

Overall health status and
physical health

Self-reported clinical problems, Physical health, Health status, Self-reported health,
Medical conditions

Mental health and stress

Beck Depression Inventory (BDI), Beck Anxiety Inventory (BAI), Center for Epidemiologic
Studies-Depression (CED-D), Frustration of caregiving subscale from Resources for Enhancing

Alzheimer’s Caregiver Health II trial (Frustration REACH II), Generalized Anxiety Disorder 7-item
scale (GAD-7), Patient Health Questionnaire (PHQ-9), Geriatric Depression Screening (GDS), Felt

Expressed Emotion Rating Scale (FEERS), Expression of Interest (EOI), Perceived Stress Scale 14-item
scale (PSS-14), 12-item General Health Questionnaire (GHQ), Goldberg Anxiety and Depression Scale

(GADS), Hamilton Depression Rating Scale (HDRS), State-Trait Anxiety Inventory (STAI),
Neuropsychiatric Inventory Distress Scale (NPI-D), Beck Hopelessness Scale (BHS)

Caregiver’s burden
Lawton Caregiving Burden Scale, Caregiver Burden Inventory (CBI), Burden Scale for Family

Caregivers (BSFC), Burden interview, Zarit Burden Interview (ZBI), Self-Rated Burden scale (SRB),
Self-Perceived burden from Informal Care (EDIZ: ‘Ervaren Druk door Informele Zorg’)

Quality of life

The 12-Item Short Form Health Survey (SF-12), 36-Item Short Form Health Survey (SF-36), 15D
health-related quality of life instrument (15D), Visual analogue scales (VAS), Lawton caregiving

satisfaction scale, European Quality of Life 5-Dimension scale (EQ5D), Health Status
Questionnaire-12 (HSQ-12), Life satisfaction, Quality of Life (QoL) one question, Quality of Life in

Alzheimer’s Disease (QoL-AD), Schedule for the Evaluation of Individual Quality of Life (SEIQoL),
World Health Organization Quality of Life (WHOQOL)

Attitude, coping,
relationship and other

health-related
characteristics

Sleep interruption, Pittsburgh Sleep Quality Index (PSQI), Positive and Negative Affect Schedule
(PANAS), Antidepressant medication use, Battery of Generalized Expectancies of Control Scales
(BEEGC-20), Caregiver Reaction Assessment (CRA), Dyadic Coping Inventory (DCI), Quality of

Marriage Index (QMI), Neuroticism sub-scale of the Eysenck Personality Questionnaire (EPQN scale),
Couple’s Respect Questionnaire (CRQ), Relationship quality (with person with dementia), Past life
events, History of emotional problems, Mutuality scale (relationship), Positive Aspect of Care (PAC),

Adaptation—Partnership—Growth—Affection—Resolve (APGAR index), Social Support Rating
Scale (SSRS), Negative communication style, Sexual Experience and Satisfaction (QSES), Relationship

closeness scale, Resilience scale

Individual characteristics
Age, Gender, Race, Education level, marital status, Kinship (with person with dementia),

Employment, Income, Living arrangement, Care duration, Shared care, Financial situation, Number
of children

Most studies applied standard statistical techniques for social science research. These
ranged from statistical tests (analysis of variance—ANOVA, and two-sample mean tests,
with and without adjustment for additional covariates) to correlation analyses (from
univariate to multivariate). A small number of studies used sophisticated regression
models such as growth mixture model, generalised linear model and structured equation
system [25–28] (these studies are discussed in more detail below). About 40 percent of
the studies presented detailed analyses: starting from data exploration and statistical
tests of individual variables, to regression analyses that aimed at establishing correlations
or causation between interested outcomes, adjusting for participant characteristics and
relevant confounders. All studies considered age and gender in their analyses, and a small
number of studies extended these to living arrangement, financial situation, and years into
the disease (time from diagnosis or symptom).

Figure 2 summarise the main findings in the literature. First, high dependency, low
activities of daily living, severe behaviour and psychological symptoms were strongly
associated with higher caregiver burden, which in turn determined the higher likelihood
of nursing home admission (requiring full-time care or institutionalisation). Across studies
that used different techniques, either correlation or regression analyses, and different
instruments to capture those domains (activities of daily living and dependency, behaviour
and psychological symptoms and caregiver burden), statistically significant evidence was
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found to support this. We captured the direction of impact and ignored the effect sizes
because of the high heterogeneity of instruments used within each domain.
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Second, caregiver quality of life correlated with the care duration, the person with
dementia’s behaviour and psychological symptoms and quality of life. Significant moder-
ating factors included caregiver coping style, personality, living environment, and quality
of the dyad relationship. The findings were evident across studies, despite a wide variety
of instruments used to measure quality of life (of the caregiver) and behaviour and psycho-
logical symptoms of the person with dementia. Similar to the previous findings, we noted
the direction, but not the magnitude, of impacts.

Third, while cognitive impairment is the signature symptom of dementia, its severity
was not consistently correlated with caregiver burden and poor psychological health (stress,
anxiety, depression). However, it was a strong predictor of time to nursing home admission
(requiring full-time care/institutionalisation).

At the end of step 5, we mapped the quantitative findings of this literature in a pathway
map (Figure 3). All factors and outcomes analysed in the literature were noted and sorted
loosely into clinical symptoms, demographic characteristics, mediating factors (caregiver’s
competency, coping strategies, care duration and intensity, sleep quality) and “ultimate
outcomes” (quality of life, wellbeing, morbidity, and mortality). The clinical symptoms of
people with dementia consist of three domains specified in Table 1 and Figure 2 (“cognition
and memory”, “behaviour and psychological symptoms”, and “activities of daily living
and dependency”). The clinical symptoms of caregivers include the two domains of
“overall health status and physical health”, and “mental health and stress”. The direction
of impact or causality reflected hypotheses posed in the literature, as partly summarised in
Figure 2. Each correlation that was found to be statistically significant (between each pair of
variables) was given a path, being positive (+ve) or negative (−ve) or inconclusive (neither
+ve or −ve). A path was defined as “inconclusive” when there was mixed evidence (yet
statistical significance) by different studies.

While most studies emphasised “association” and “relationship” between outcomes
and characteristics of dementia dyads, a small number of studies attempted to establish
the causality pathways, where certain behaviours or intermediate outcomes influence the
primary outcome of interest. These studies visually mapped the pathways and estimated
the correlation coefficients for each path. We discuss these findings in more detail below.
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Cooper et al., (2008) applied structural equation modelling on the LASER-AD dataset
(a longitudinal study of people with Alzheimer’s disease and their caregivers from metropoli-
tans and semi-rural areas in London and South-East Region of England) [25]. The authors
aimed to establish the causal relationship between anxiety and coping strategies of the
caregivers. The researchers interviewed 129 caregivers of people with dementia at baseline,
of whom 93 were re-interviewed one year later. Health outcomes of the people with de-
mentia whose caregivers were interviewed were extracted from the LASER-AD study. The
study started with data exploration and correlation analyses of key outcome variables of
the two time periods, (including caregiver burden, anxiety, coping strategies) followed by
the structural equation modelling where variables with reasonable correlation coefficients
entered the estimated equations. The hypothesis that coping mediated the relationship
between burden and anxiety, the authored sequentially added and removed coping, burden
and anxiety of both time periods, to test the direction of causality. They concluded that
effective coping strategies led to lower burden and anxiety (i.e., not because of lower
anxiety, the caregiver found more effective coping strategies).

Morgan et al., (2013) also used a path model to establish the cause of aggressive
behaviours in people with dementia [27]. The authors developed a survival model that
included a large number of key outcomes of the dementia dyads (non-aggressive physical
agitation, dementia severity, depression, pain, caregiver burden and mutuality) using
a longitudinal dataset of 171 dyads (with 7 time points). Their model simultaneously
estimated the regression and survival components, enabling the calculation of both indirect
and direct relationships between interested outcomes. The study established the direct
causation between elevated risk of agitation (by the person with dementia) and high level
of burden at baseline, deteriorated dyad relationship, increased non-aggressive physical
agitation and pain by the person with dementia. Meanwhile, baseline dementia severity
and depression were only the indirect cause of agitation.

Garre-Olmo et al., (2016) was another study that attempted to establish causal path-
ways, using a system of equation approach [26]. They developed a path model to explain
caregiver burden using contextual factors (including caregivers age and gender, residen-
tial/living situation and number of caregivers involved), primary stressors (person with
dementia disease severity, neuropsychiatric symptoms and dependency), and secondary
stressors (employment status of the caregiver). Similar to Cooper et al. [25], they started
with a series of bivariate analyses of the demographic, clinical characteristics and outcomes
of the dementia dyads, from which the path model was developed to reflect the statistically
significant correlations. The authors found that dependency (of the person with dementia),
sociodemographic characteristics of the caregivers and their distress level were the main
direct predictors of the caregiver burden. Dependency was influenced by the severity
of neuropsychiatric symptoms and disability caused by dementia, and neuropsychiatric
symptoms had an important impact on caregiver distress.

Lastly, Zahir et al., (2020) explored the mediating effect of caregiver “objective attitude”
on their strain and relationship with the person with dementia using a structural equation
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model [28]. Similar to Garre-Olmo et al. [26], they used cross sectional data of 215 dementia
dyads. Objective attitude was measured by an 18-item instrument developed by the
authors, while other outcomes were assessed using standard instruments (Caregiver Strain
Index, Relationship Closeness Scale, Clinical Dementia Rating). The study found that
the “objective attitude” did not protect caregivers against strain and was associated with
decreased relationship closeness between them and the person with dementia. In other
words, adopting the “objective attitude” might not be an effective response strategy to
improve health and relationship outcomes.

4. Discussion

In this paper, we reported findings from a comprehensive scoping review of the quan-
titative literature that examine the quantifiable outcomes of the co-dependency relationship
by dementia dyads. The aim is to use this body of knowledge to inform future economic
evaluations of dementia interventions. Following the standard approach of a scoping
review, we presented an overview of all materials and summarised the main themes and
findings of the literature.

As expected, this is a diverse and rich literature. The studies were conducted un-
der different disciplines: clinical, neuro-psychiatrics, dementia-specific, nursing, social
work, gerontology and psychogeriatrics, and multidisciplinary. While the diversity of
theoretical approaches adds to the strength of conclusions, this is tempered by the com-
plex subject matter. There are many potential co-founders outside the control of the
researchers/experimenters and different measures to capture the same outcomes. For
instance, we found that there were 15 instruments used to measure the severity of cognitive
impairment, of which MMSE was the most popular (used in 80% of studies) followed by
CDR (used in 30% of studies). Similar observations were made for behaviour symptoms
(9 instruments) and physical health and dependency (15 instruments). The majority of
studies used more than one instrument to measure each of those domains. While this
practice strengthened the validity of findings between clinical outcomes of people with
dementia and other outcomes of interest (of both caregivers and people with dementia),
heterogeneity in outcome measures makes synthesising the quantitative evidence (effect
size) challenging. The effect size (and its direction) is crucial in modelling the interaction
between the people with dementia and their caregivers if the objective is to quantify the
economic impacts of interventions for the dementia dyads.

In all studies, authors acknowledged data limitations and its impact on the choice of
quantitative method, and subsequently the validity and generalisability of their findings.
Data limitations included (i) incomplete set of relevant outcomes and factors that allowed
them to test for different mediators and causal pathways, (ii) proxy completion, that is
caregivers completing outcome surveys on behalf of the people with dementia, and (iii) the
lack of longitudinal data with decent sample size that allows for the incorporation of
non-observable or non-measurable factors in the dyad relationship. Of the 11 studies
using longitudinal data, only three had a sample size larger than 500 pairs of dementia
dyad [29–31]. Both studies that attempted to establish causations using longitudinal
data [25,27] had a sample size smaller than 200, with limited number of outcomes and
dyad characteristics. Seven out of nine studies with a large sample size (>1000) were
cross-sectional. It was inevitable that correlations, not causation, between key outcomes,
were established. Additionally, the robustness of estimated effect size and direction from
a small cross-sectional sample was often unwarranted. If findings in this literature are
to be used as evidence to inform the development of policies and interventions targeting
dementia dyads, larger longitudinal data with comprehensive and standardised outcome
measures is required.

Despite its richness in themes and insights about a complex relationship of the
resource-intensive disease, we found that the quantitative findings in their current form
were not readily usable for economic evaluation studies. We were able to extract the main
themes and developed a pathway map that presented all the correlations found in the
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literature. This map is useful to guide economists when selecting relevant outcomes to
formulate their evaluation, and how to present the interactions of the dyads. However,
it was not possible to assign a coefficient to each path, due to the wide variation of esti-
mated results and the lack of robust causality. Economic evaluations using Markov models
or hybrid simulation approaches rely on not only the direction but also the strength of
different pathways.

With the global aging population, and dementia being a leading cause of death
in people aged 65+, undoubtedly the body of literature investigating the bi-directional
impacts between people with dementia and their family/friend caregivers will continue to
grow. Future studies can build upon the limitations of past studies. We recommend the
following approaches.

First, a standardised approach across study instruments used to measure the same
outcome. As noted above, the heterogeneity of instruments used in this literature leads
to difficulty in comparison and synthesising quantitative evidence. Nonetheless, the
persistent evidence of strong correlation between certain outcome domains (such as people
with dementia’s behaviour and psychological symptoms and caregiver burden) indicated
that different instruments were successfully capturing the clinical fundamentals of the
health condition and their underlying relationships. A clinical diagnosis of dementia
is often complex, and researchers sometimes do not gain access to clinical measures of
dementia such as biomarkers and PET scans. The use of symptom-based instruments
can be the cost-effective second best. Currently, many outcome instruments are well
validated and used widely in both clinical and social studies of dementia. They should
form a core set of outcome measures for dementia and their caregivers, complemented
by additional instruments that are deemed necessary. It is encouraging to see the core
outcome movement taking place across many disease domains, including dementia (more
information can be found at https://www.comet-initiative.org/studies/details/677 and
https://www.ichom.org/portfolio/dementia/). These will increase the possibility of
evidence synthesis and improve the validity of findings across studies.

Second, applications of advanced statistical methods to establish causation between
outcomes and mediators. The lack of large longitudinal data and applied statistical meth-
ods that could establish causality leads to weak evidence for intervention and policy
formulation. In the literature review supporting their study on health effects of caregiving,
Coe et al., (2009) also found that the majority of studies used cross-sectional data and/or
failed to account for endogeneity between health and informal care, especially in the long
term. [32] While resource intensive, registries and large cohort studies for major diseases
have becoming more feasible in the last 20 years, thanks to advancement in information
technologies, improved storage capacity and data collection methods. The new era of big
data means there are innovations in this space that can be brought into the collection of
data from people with dementia and their caregivers.

Lastly, using advanced modelling approaches to test for potential causal pathways.
While the causality between certain outcomes and mediators have not yet been confirmed
by the literature, it is possible to use hybrid simulation models to form and test those
hypotheses. Hybrid simulation models have become more accepted in health care operation
and implementation research. Their current applications concentrate around resource
allocation studies (e.g., queuing models using discrete event simulation) and transmittable
diseases (e.g., pandemic and outbreaks of communicable diseases). The development of
those models in chronic disease to understand the disease burden, health services required,
and its economic impacts will enrich the literature and potentially revolutionise the way
health services and polices are designed and implemented.

5. Conclusions

Family caregiving is a dynamic process, and both care recipient and caregiver con-
stantly adjust to each other’s changes, which impacts on dementia progression, health
outcomes and quality of life of both. When this process can be better understood and em-

https://www.comet-initiative.org/studies/details/677
https://www.ichom.org/portfolio/dementia/
https://www.ichom.org/portfolio/dementia/
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bedded in future economic studies, interventions and care practices that strike the efficient
and equitable trade-off balance will be identified and rapidly translated into practice to
improve health outcomes and quality of life for the dementia dyads.

Supplementary Materials: The following are available online at https://www.mdpi.com/2227-903
2/9/1/44/s1, Web Appendix.
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