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“To love a person is to learn the song in their heart

)

and sing it to them when they have forgotten.’

Arne Garborg
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Abstract

Dementia is a major healthcare challenge, currently affecting 55 million individuals
worldwide. As the disease progresses, people with dementia (PwD) increasingly rely on
external support, usually necessitating that spouses or children take on the roles of informal
caregivers (CGs). This responsibility is time-consuming and can place strain on CGs,
resulting in increased burden and reduced quality of life. While research has established
various factors that contribute to such adverse outcomes of dementia caregiving, the role of
the care recipients’ cognitive decline — a defining characteristic of dementia — remains a
subject of debate. In the present study, a cross-sectional design was employed to explore the
roles of PwDs’ social cognition, memory, and executive functioning in caregiver burden (CB)
and CGs’ quality of life (CQoL). The sample included 48 PwD and their respective close
ones. PwDs’ emotion recognition (Ekman 60 Faces Test [EFT]), episodic memory (Rey
Auditory Verbal Learning Test [RAVLT]), and cognitive flexibility (Trail Making Test
[TMT]), as well as CGs’ self-reported burden (Zarit Burden Interview [ZBI]) and quality of
life (Quality of Life — Alzheimer’s Disease Scale [QoL-AD]), were measured. Using multiple
linear regression and analysis of variance, it was found that neither the combined nor isolated
effects of social cognition, memory, and executive functioning were significantly related to
CB and CQoL. However, when examining these constructs more in-depth, a significant
positive correlation was found between PwDs’ emotion recognition and CGs’ psychological
well-being, an underlying factor of CQoL. This finding highlights the importance of social
reciprocity in the early stages of dementia caregiving. Theoretical and practical implications
as well as areas for further research are discussed.

Keywords: Alzheimer’s Disease, caregiver burden, cognitive functioning, dementia,

executive functions, memory, social cognition, quality of life
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The Burden and Quality of Life of Dementia Caregivers: Exploring the Roles of
Care Recipients’ Social Cognition, Memory, and Executive Functioning
Dementia is a major global cause of disability and burden (WHO, 2023) and one of
the greatest healthcare challenges of the 21% century (Scheltens et al., 2021). Presently,
approximately 55 million individuals worldwide are affected, a number projected to triple by
2050 (Alzheimer’s Disease International, 2018). Dementia is a syndromal term encompassing
a spectrum of diseases that are characterized by a significant decline in cognitive abilities
interfering with a person’s ability to perform everyday activities (McKhann et al., 2011). This
decline, combined with the current absence of a cure, makes dementia one of the most widely
feared diagnoses worldwide (Werner et al., 2021). Most types of dementia involve
progressive neurodegeneration, resulting in a loss of cerebral volume and structural integrity
(Harper et al., 2017). Alzheimer’s Disease (AD), primarily marked by episodic memory
impairment (Begali, 2020), represents the most prevalent type of dementia, accounting for 60
to 70% of cases (WHO, 2023). Vascular dementia (VVaD), caused by progressive vascular
brain damage like small vessel disease or cerebral infarctions (Wolters & lkram, 2019), is the
second most common type. Other frequent types of dementia include frontotemporal dementia
(FTD), associated primarily with personality and behavior changes, and Lewy body dementia
(LBD), hallmarked by hallucinations and visuospatial dysfunction (Begali, 2020). Despite
variations in symptom expressions and disease trajectories, all types share the perception of
dementia as being “a loss of the mind and self” (Moniz-Cook et al., 2006, p. 385).
The Role of the Support System in Dementia Care
The impact of dementia extends beyond the diagnosed individuals themselves, as the

immediate social environment plays a crucial role in the care process (Charalambous, 2023).
Nearly 80% of people with dementia (PwD) require assistance with activities of daily living

(ADL), such as bathing and dressing, as well as with instrumental activities of daily living
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(IADL), like transportation and managing finances (Alzheimer’s Association, 2020a).
Typically, these responsibilities are taken on by informal caregivers (CGs). Informal care
refers to the provision of usually untrained and unpaid care to a relative or friend with a
chronic illness or disability (Revenson et al., 2016). In the Netherlands, informal dementia
CGs are on average 64 years old, with 71% being female (Alzheimer Nederland 2022). Most
CGs are family members of the individual with dementia; 46% are spouses and 47% are
children(-in-law). They dedicate an average of 39 hours per week to caregiving. Nearly half
of the CGs are retired (47%), while 43% are employed, balancing their care responsibilities
with work (Alzheimer Nederland, 2022).

Compared to CGs of individuals with other conditions, such as cancer or depression,
dementia CGs face an elevated risk of experiencing burden (Leinonen et al., 2001; Spatuzzi et
al., 2022). They often strive to maintain a “bubble of normalization” by refraining from
seeking help, which can exacerbate the strain (Parker et al., 2022, p. 717). Moreover, as age
represents the most significant risk factor for dementia (e.g., Santos et al., 2014), dementia
CGs are frequently elderly individuals themselves (Farina et al., 2017), dealing with their own
physical and psychological challenges. Furthermore, the progressive nature of the disease
implies an increasing reliance on external support. Consequently, caregiving responsibilities
become progressively more challenging and time-consuming as the disease advances (Haro et
al., 2014; Wolff et al., 2016).

The Burden and Quality of Life of Dementia CGs

Research on dementia care has historically focused on measuring the burden and strain
experienced by CGs. In the late 20™ century, attention was primarily directed toward
understanding caregiver burden (CB; Matthew et al., 2021), a term introduced to capture the
demanding nature of caring for PwD (Montgomery et al., 1985). CB is defined as “the level of

multifaceted strain perceived by the caregiver from caring for a family member and/or loved
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one over time” (Liu et al., 2020, p. 442). Factor analysis on measures of CB has identified two
predominant factors: personal strain and role strain (Bédard et al., 2001). Longitudinal studies
indicate that 47% of dementia CGs experience clinical levels of burden at baseline, increasing
to 57% over a period of three years (Connors et al., 2020). Among CGs in the Netherlands,
59% rate the stress of caregiving as high or very high (Alzheimer’s Association, 2020b), and
13% report feeling severely burdened (Alzheimer Nederland, 2022).

In the current century, the research focus has shifted from CB towards an adjacent
construct: caregivers’ quality of life (CQoL). This shift acknowledges the complex reality of
caregiving, where positive and negative effects can coexist (Matthew et al., 2021). Quality of
life (QoL) is understood as “an individual’s perception of their position in life in the context
of the culture and value systems in which they live and in relation to their goals, expectations,
standards and concerns” (WHOQOL Group, 1995, p. 1405). Factor analysis on measures of
CQoL has identified three predominant factors: physical well-being, social well-being, and
psychological well-being (Torisson et al., 2016). Numerous studies have explored the
relationship between CB and CQoL, consistently reporting a direct negative correlation
between the two constructs (e.g., Contreras et al., 2021; Oba et al., 2018; Torlaschi et al.,
2022), with effect sizes ranging from moderate (Spearman’s r = -0.36; e.g., Oba et al., 2018)
to large (Spearman’s r = -0.52; e.g., Torlaschi et al., 2022). Research has also suggested an
indirect connection through the caregiver’s mental health state (Paredes et al, 2017).

Increased CB and diminished CQoL are adverse outcomes of dementia caregiving
with far-reaching consequences for both CGs as well as care recipients. CGs may experience
depression and anxiety (e.g., Lippe et al., 2021; McAuliffe et al., 2020), mental fatigue
(Nagatomo et al., 1999), sleep disturbances (Lippe et al., 2021), functional and cognitive
impairment (Torisson et al., 2016), and physical health issues such as hypertension, diabetes,

and heart disease (Kovaleva et al., 2018; Lippe et al., 2021). Depressive symptoms are
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particularly prevalent, affecting 30 to 40% of dementia CGs (Alzheimer’s Association,
2020b). PwD under the care of highly burdened individuals are at elevated risk of
experiencing elder abuse (Beach et al., 2005; Wiglesworth et al., 2010) and premature nursing
home placement (Martin et al., 2022; Stephan et al., 2015).
PwD Factors Contributing to Increased CB and Reduced CQoL

Due to the serious implications of adverse outcomes for dementia CGs, extensive
research has been conducted to gain a better understanding of their development. This is a
challenging issue because the experience of dementia caregiving is multidimensional and,
thus, intercorrelations of different factors occur (Bédard et al., 2000). With regard to the PwD,
established contributing factors include older age (e.g., Santos et al., 2014), male gender (e.g.,
Abdollahpour et al., 2015; Nagatomo et al., 1999), a diagnosis of FTD or AD (D’onoftio et
al., 2015; Mioshi et al., 2013), greater dementia severity (Mioshi et al., 2013), a longer time
since diagnosis (Santos et al., 2014), a higher level of dependency (Abdollahpour et al., 2015;
Serrano-Aguilar et al., 2006), impaired functioning in ADL and iADL (e.g., Connors et al.,
2020; Torlaschi et al., 2022; van den Kieboom et al., 2020), and — most influentially — the
presence of neuropsychiatric symptoms, specifically disruptive and aberrant behavior, which
includes agitation, aggression and disinhibition (e.g., Cheng, 2017; Connors et al., 2020;
Contreras et al., 2021; Rosdinom et al., 2013).
The Role of Cognitive Functioning

The impact of PwDs’ cognitive decline, the hallmark symptom of dementia, on
outcomes for CGs remains a debated subject, due to inconsistent findings: Some studies have
identified relationships between global cognitive functioning — usually assessed with single
screening tests like the Mini-Mental State Examination (MMSE; Folstein et al., 1975) or the
Montreal Cognitive Assessment (MoCA,; Nasreddine et al., 2005) —and CB or CQoL (e.g.,

Kamiya et al., 2014; Lethin et al., 2020; Paredes et al., 2017; Torlaschi et al., 2022; Tulek et
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al., 2020). Conversely, other studies have not found such associations (e.g., Borsje et al.,
2016; Brodaty et al., 2014; Connors, 2020; Kajiwara et al., 2018; Rosdinom et al., 2013).
Miller et al. (2013) reported no effect of screened global cognitive functioning but did find
associations between increased CB and declines in PwDs’ anterograde memory, impulse
control, and emotion processing. The researchers suggested that assessing the functioning of
specific cognitive domains might reveal effects that global cognition screening overlooks.
Memory

A significant body of research has explored which cognitive domains are most
affected in dementia and how impairments in these domains impact CGs. A frequently
impaired cognitive domain, particularly in AD, is memory. Research has reported correlations
between increased CB and self-reported memory problems (Yoshino & Takechi, 2023),
anterograde memory performance (Miller et al., 2013), and autobiographical memory
impairment (Kumfor et al., 2016) in PwD. Another study found a positive impact of memory
strategy training for PwD on reducing burden and depression in their CGs (McAuliffe et al.,
2021), suggesting a crucial role of memory functioning. As an explanatory note, memory
impairments might result in repeated conversations, questions, and potential safety concerns,
thereby elevating caregiving demands and stress. Similarly, witnessing the fading of shared
memories and a decline in recognition might lead to emotional distress.
Executive Functions

Another often impaired cognitive domain in dementia is executive functioning.
Executive functions (EF) are higher-order cognitive processes that enable individuals to
manage and regulate thoughts, behaviors, and emotions to achieve goals and adapt to
changing circumstances (Diamond, 2013). These skills are crucial for various aspects of daily
life, such as problem-solving, decision-making, organizing, planning, and self-control.

Research has linked increased CB to reduced impulse control (Miller et al., 2013) and
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impaired problem-solving skills (Yoshino & Takechi, 2023) in PwD. The researchers
suggested that impairments in these EF may necessitate higher levels of supervision and
intervention from CGs, thereby increasing workload and stress.
Social Cognition

Social cognition (SC) was recognized as a formal cognitive domain in the latest
edition of the Diagnostic and Statistical Manual of Mental Disorders ([DSM-5]; American
Psychiatric Association [APA], 2013). SC refers to “a complex set of mental abilities
underlying social stimulus perception, processing, interpretation, and response”, including
emotion recognition, joint attention, empathy, moral processing, and theory of mind
(Beaudoin & Beauchamp, 2020, p. 255). Multiple studies have established a relationship
between dementia progression and dysfunction in SC (e.g., Cosentino et al., 2014; Kemp et
al., 2012; Kumfor et al., 2014). AD has been linked to impairments in theory of mind (Kessels
etal., 2021; Le Bouc et al., 2012), empathy (Fernandez-Duque et al., 2010), and emotion
recognition (Kessels et al., 2021; Phillips et al., 2010; Torres et al., 2015). FTD was
associated with impairments in empathy, social interest, affection and warmth, and
responsiveness to the feelings of others (Dermody et al., 2016; Fernandez-Duque et al., 2010).
Findings regarding the role of PwDs’ SC in adverse outcomes for CGs are mixed: Increased
CB has repeatedly been associated with impaired emotion recognition (Martinez et al., 2018;
Miller et al., 2013; Spitzer et al., 2019). In contrast, Daley et al. (2018) found the opposite
effect; a link between increased CB and preserved emotion recognition in PwD. As an
explanatory note, they proposed that emotional engagement in the presence of cognitive
impairment may lead to negative interactions and a greater sense of burden.
The Current Study

Understanding the development of adverse outcomes for dementia CGs is essential,

given the extensive implications for all involved. Previous studies have identified numerous
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factors contributing to increased CB and reduced CQoL. However, the role of the cognitive
functioning of PwD remains a subject of debate due to inconsistent findings. The current
study aimed to investigate the relationships between PwDs’ SC, memory, and EF — cognitive
domains that are commonly impaired in dementia — and the burden and QoL experienced by
CGs. While research on the isolated effects of SC, memory, and EF on outcomes for
caregivers is scarce, the combined effect of these domains has not been explored at all,
representing a significant knowledge gap. This is relevant, as in clinical practice dementia
typically presents itself with a complex interplay of impairments across several cognitive
domains rather than isolated deficits. The findings obtained from this study contribute to a
better understanding of the role of PwDs’ cognitive functioning in the caregiving experience.
This information can aid in developing interventions tailored to meet the needs of families
affected by dementia.
Hypothesis 1: The Roles of PwDs’ SC, Memory, and EF in CB and CQoL

The first research question concerned the roles of PwDs’ SC, memory, and EF in
experienced CB and CQoL. Using multiple linear regression analyses, potential relationships
between PwDs’ cognitive performances and CGs’ burden and QoL were investigated. Based
on the scientific evidence presented previously, it was hypothesized that CB would be related
to PwDs’ SC. Although prior research reported mixed findings on the direction of the
relationship, a predominant portion suggested a negative correlation with emotion recognition
abilities (Martinez et al., 2018; Miller et al., 2013; Spitzer et al., 2019). Therefore, higher CB
was predicted to be associated with lower SC functioning. Negative correlations were also
expected between CB and PwDs’ memory and EF, meaning that lower functioning in these
domains would be associated with increased CB. This prediction was based on the fact that

multiple aspects of memory and EF have been found to relate to CB (Kumfor et al., 2016;
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Miller et al., 2013; Yoshino & Takechi, 2023), although the specific aspects examined in the
present study, episodic memory and cognitive flexibility, have not been directly investigated.
While the effect of PwDs’ cognitive functioning on CQoL is less explored, indirect
evidence suggests potential effects. Given the consistently reported moderate to large negative
correlations between CB and CQoL across multiple studies, it was hypothesized that factors
negatively related to increased CB would also correlate with a decrease in CQoL. Therefore,
positive associations between CQoL and the three examined cognitive domains of PwD were
anticipated: Better functioning in SC, memory, and EF was expected to be linked to higher
QoL in dementia CGs, and vice versa.
Exploratory Analysis 1: PwDs’ SC, Memory, and EF and Distinct Factors of CB and CQoL
The second research question examined the relationships of SC, memory, and EF in
PwD and the distinct factors of CB and CQoL. Established CB factors include personal and
role strain, whereas CQoL consists of physical, social, and psychological well-being. To our
knowledge, no studies have yet investigated whether the underlying factors of CB and CQoL
relate to the cognitive functioning of PwD. Hence, this analysis was exploratory.
Exploratory Analysis 2: PwDs’ Profiles of SC, Memory, and EF at Different Degrees of CB
The third and last research question concerned the cognitive functioning of PwD at
different degrees of CB. Specifically, it was investigated whether PwD of mildly and severely
burdened CG groups display different SC, memory, and EF profiles. To our knowledge, no

prior research has examined this issue. Therefore, this analysis was also exploratory.
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Methods

Design

This study was part of the ‘Vesta study’ conducted between August 2012 and
February 2020 at the Geriatrics Department of the University Medical Center Groningen
(UMCG) in The Netherlands. The primary objective of the Vesta study was to explore SC and
behavioral changes among individuals in the early stages of dementia or with mild cognitive
impairment (MCI). A cross-sectional study design was employed, involving a sample of 75
individuals who were referred to the memory clinic for assessment, and their close ones. The
study was approved by the local ethics committee.
Procedure

Referred individuals were asked to bring a close person with them to the appointment.
Upon arrival at the memory clinic, eligible dyads received information about the study
(Appendix A). After being given time to consider their participation, the dyads provided
written informed consent (Appendix B) and subsequently followed the planned appointment
procedure. Referred individuals underwent an extensive neuropsychological assessment and,
meanwhile, their close ones completed questionnaires. The collected data were added to a
dataset, where all data were handled anonymously. The dyads did not receive compensation
for their study participation.
Participants

The current study consisted of a subset of participants from the Vesta cohort who had
received a diagnosis of dementia subsequent to their assessment (N=48; hereafter referred to
as “PwD”) and their respective close ones (N=48; hereafter referred to as “CGs”). The
dementia diagnosis was established through a comprehensive evaluation, including physical,
neurological, psychiatric, and cognitive assessments, and was confirmed by an expert panel.

Exclusion criteria included conditions that could affect cognitive functioning other than
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dementia: vision or hearing problems interfering with the neuropsychological assessment, a
cerebrovascular accident (CVA) within the last six months, a delirium within the last three
months, neurological or psychiatric disorders (e.g., epilepsy, brain tumor, or schizophrenia),
moderate to severe traumatic brain injury (TBI), and alcohol or drug dependence.
Measures
CG Measures

CB. Experienced CB was assessed utilizing the Dutch version of the 12-item version
(Bédard et al., 2001) of the Zarit Burden Interview (ZBl; Zarit & Zarit, 1987; Appendix C).
This questionnaire has demonstrated moderate construct validity and high internal consistency
(o = .90; Qjifinni & Uchendu, 2018). Items such as “Do you feel that your social life has
suffered because you are caring for your relative?” are rated on a Likert scale from 0 (never)
to 4 (nearly always), resulting in total scores between 0 and 48. According to established
cutoffs, a ZBlI total score of less than 3 indicates low burden, 3 to 8 moderate, 9 to 18 high,
and over 18 severe burden (Hébert et al, 2000). Recent research has identified a score of 19 as
a more robust indicator of severe burden (Yu et al., 2019); therefore, this cutoff was used in
the current analyses. In the dataset, one item score was missing and substituted with the mean
score of the respective item.

CQoL. Experienced CQoL was measured using the Dutch version of the Quality of
Life — Alzheimer’s Disease (QoL-AD) scale (Logsdon et al., 1999; Appendix D). This self-
report questionnaire has shown moderate content validity, moderate concurrent validity, high
interrater reliability, and high internal consistency (a = .82; Thorgrimsen et al., 2003). 13
items concerning well-being in various areas of life, including mood, family and friends,
health, and finances are rated on a Likert scale from 1 (poor) to 4 (excellent). Total scores
range from 13 to 52, with higher scores indicating greater CQoL. Missing item scores in the

dataset (N=4) were substituted with the mean score of the respective item.
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PwD Measures

SC. Emotion recognition was chosen as a measure of SC due to the relative
independence of other cognitive functions and the availability of well-researched
neuropsychological tests and established norms (Kelly et al., 2022). Emotion recognition was
assessed using the Dutch version of the Ekman 60 Faces Test (EFT) of the Facial Expressions
of Emotion Stimuli and Tests (FEEST; Young et al., 2002). The FEEST has shown moderate
split-half reliability (r = .62) and high concurrent validity (r = .81; Young et al., 2002),
alongside high diagnostic accuracy for different conditions, including FTD (Diehl-Schmid et
al., 2007). Participants are presented with 60 photographs of faces of men and women and are
asked to identify the expressed emotions: anger, disgust, sadness, happiness, fear, or surprise.
Each of the six emotions appears ten times, resulting in a total score ranging from 0 to 60. To
account for age, sex, and education, the EFT scores were standardized to Z-scores using the
norms provided by the Netherlands Institute of Psychology ([NIP], Schmand et al., 2012).

Memory. Memory functioning was assessed using the Dutch version of the Rey
Auditory Verbal Learning Test (RAVLT; Rey, 1964), an auditory test measuring verbal
encoding and episodic memory. The RAVLT has shown adequate divergent and convergent
validity and high internal consistency (a = .82; de Sousa Magalhées et al., 2012). Participants
are instructed to memorize a list of 15 words presented five times. After each presentation,
they are asked to recall as many words as possible. Summation of the trial scores results in a
total immediate recall (IR) score, ranging from 0 to 75. After a 20-minute interval, the
delayed recall (DR) is assessed by asking the participants to recall as many words as possible.
To control for the influence of the IR performance, an adjusted DR score was computed by
using the formula RAVLT-DR / (RAVLT-IR / 5). These adjusted scores were standardized
based on the mean and standard deviation (SD) of the healthy control group (HC) of the Vesta

study (Strijkert et al., submitted); using the formula Z = (RAVLT-DR adj. score — mean HC
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RAVLT-DR) [.8852] / SD HC RAVLT-DR [.23962]. The range of Z-scores was set between
2.6 and -2.6. In cases where cognitive limitations prevented participants from completing the
test (N = 4), an alternative version with only eight words was administered. Analysis of these
performances suggested that the participants would have scored in the impaired range on the
RAVLT. Consequently, the missing values were imputed with Z-scores of -2.6.

EF. Cognitive flexibility, the ability to switch thinking between different concepts,
was utilized as an indicator of executive functioning. Cognitive flexibility was assessed using
the Dutch version of the Trail Making Test (TMT; Reitan, 1955), a widely used instrument in
clinical practice that has shown high construct validity (Sanchez-Cubillo et al., 2009). The
TMT comprises two parts: TMT-A requires participants to sequentially connect numbered
circles in ascending order as quickly as possible, assessing basic visuomotor speed. TMT-B
extends this task by alternating between numbers and letters, thereby placing demands on EF
like self-regulation and inhibition. The ratio of TMT-B to TMT-A scores (TMT B/A index) is
a relatively pure measure of cognitive flexibility (Sanchez-Cubillo et al., 2009). TMT B/A
indexes were computed and standardized into Z-scores using the NIP norms (Schmand et al.,
2012). In instances where cognitive limitations prevented participants from completing TMT-
B (N = 10), the test was discontinued. As an inability to perform the task indicated
impairment in the required cognitive functions, these missing values were substituted with the
maximum observed time in the dataset (523 seconds).

Data Analyses

Statistical analyses were conducted using IBM Statistical Packages for the Social
Sciences (SPSS) version 27. Initially, descriptive analyses were performed to summarize
participants’ sociodemographic characteristics and to provide overviews of PwDs’ and CGs’
scores. Prior to hypothesis testing, it was verified that the assumptions for the statistical

analyses were met. For the analyses, PwDs’ measures — EFT Z-scores, TMT B/A Z-ratios, and
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RAVLT-DR adjusted Z-scores — were defined as independent variables, while CGs’ measures
—ZBl and QoL-AD total scores — were defined as dependent variables. Two multiple linear
regression analyses were conducted to explore the relationships between PwDs’ test
performances and CGs’ questionnaire scores. Specifically, ZBI and QoL-AD total scores were
regressed on EFT Z-scores, TMT B/A Z-ratios, and RAVLT-DR adjusted Z-scores.
Subsequently, five regression analyses were performed to investigate the relationships
between PwDs’ test performances and CGs’ distinct questionnaire factor scores. Specifically,
ZBI factor scores, as well as QoL-AD factor scores were regressed on EFT Z-scores, TMT
B/A Z-ratios, and RAVLT-DR adjusted Z-scores. The multiple correlation coefficient R was
used as an indicator of the overall model fit, providing information about the percentage of
variance of the dependent variable that is explained by all independent variables together. The
isolated contribution of each independent variable was interpreted based on the semipartial
correlation coefficient (sr), which indicates how much total variance of the dependent variable
is uniquely explained by an independent variable. Finally, an ANOVA was performed to
explore group differences between mildly and severely burdened CGs with regard to PwDs’
cognitive functioning. Effect sizes were interpreted based on Eta squared (n?), which
measures the proportion of variance associated with each main effect and interaction effect.
All analyses utilized standardized Z-scores. In accordance with the norms provided by
the NIP (Schmand et al., 2012), Z-scores of -2.1 or lower were interpreted as indicative of
impairment in the measured cognitive function. Since the independent variables did not
exhibit significant intercorrelation, missing values were managed through pairwise exclusion
of cases, ensuring maximal utilization of available data. The significance level was set at
a < .05. Corrections for multiple comparisons were applied when appropriate. Simple
bootstrapping with 1000 samples was performed whenever feasible to validate the robustness

and reliability of the observed findings.
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Results

Data analyses were conducted on a total of 96 individuals, comprising 48 PwD and 48
CGs. The PwD were aged between 55 and 89, with a mean of 73.9 £ 7.5 years. Nearly two-
thirds were male (60.4%). The mean education level, based on the Dutch Verhage
classification system ranging from 1 (low) to 7 (high), was 4.9 + 1.3. PwDs’ MMSE scores
ranged between 16 and 29, with a mean of 25.7 + 3.6. The majority of the PwD had a
differential diagnosis of AD (58.7%), 15.2% had VaD, and the remainder had a mixed form of
both, LBD, or other dementia diagnoses. The sample did not include individuals with FTD.
The CGs were aged between 42 and 86, with a mean age of 66.8 = 10.3 years. Three-quarters
were female (75%). The CGs’ mean education level was 5.2 & 1. Their MMSE scores ranged
from 26 to 30, with a mean of 29.4 + 1. Thirty-eight CGs were spouses to the PwD, one was
an ex-spouse, and nine were (in-law) children. The duration of care was, on average, 22.2 +
33.5 months, with 16.8 + 33.5 weekly hours dedicated to caregiving responsibilities.

Seven PwD (14.6%) exhibited impairment on the EFT, 17 PwD (42.5%) scored in the
impaired range on the RAVTL, and 31 (73.8%) on the TMT. Regarding the CGs, the majority
(54.3%) scored 38 points or higher on the QoL questionnaire. Four CGs reported low burden
Table 1

Overview of PwDs’ Performances on the Test Measures

Measure N M SD Range Z
EFT (total score) 48 38.8 7 24 - 53 -1
RAVLT-IR (total score) 37 23.7 8.2 11 -57 -2.1
RAVLT-DR (total score) 36 3.3 2.8 0-14 -6
RAVLT-DR adj. 36 6 4 0-14 -1.1
TMT-A (time in seconds) 41 69.6 40.2 29 — 187 -8
TMT-B (time in seconds) 41 279.6 166 89 —523 -1.6
TMT B/A ratio 42 4.1 1.7 14-8.2 -1.6

Note. adj. = adjusted; DR = delayed recall; EFT = Ekman 60 Faces Test; IR = immediate recall; M = mean; N =
number of available records; PwD = people with dementia; RAVLT = Rey Auditory Verbal Learning Test; SD =
standard deviation; TMT = Trail Making Test; Z = standardized mean score.
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(score <3), seven moderate burden (score 3-8), 20 high burden (score 9-19), and 17 severe
(score >19) burden. PwDs’ test performances and CGs’ questionnaire scores are reported in
Tables 1 and 2, respectively.
Assumption Checks for Parametric Testing

The independence of observations was naturally fulfilled by the sampling procedure.
Linearity assumptions were met between all independent and dependent variables. There was
no significant multicollinearity among the independent variables (see correlation matrix in
Appendix E). Q-Q plots of standardized residuals indicated equality of variances among all
three independent variables, verifying assumptions of homoscedasticity. The independence of
errors was confirmed by residual plots and non-significant Durbin-Watson scores. Q-Q plots
of standardized residuals indicated that normality assumptions were satisfied for both total
questionnaire scores and all factor scores, except for the ZBI factor ‘role strain’, which
displayed slight skewness due to one outlier. Since all other assumptions were met, the
consequences were evaluated as marginal. Therefore, parametric tests were deemed
appropriate and conducted accordingly.
Table 2

Overview of CG Scores on the ZBI and QoL-AD Questionnaires

Instrument N M SD Range

ZBlI (total score) 48 15.6 8.6 0-45
Personal strain® 48 11.4 6.9 0-34
Role strain® 48 4.2 25 0-11
QoL-AD (total score) 46 38.1 5.6 27-51
Physical well-being” 46 11 2.2 6—16
Social well-being® 46 18.6 2.7 13-24
Psychological well-being" 46 8.5 1.6 5-12

Note. CG = caregiver; M = mean; N = number of available records; QoL-AD = Quality of Life — Alzheimer
Disease Scale; SD = standard deviation; ZBI = Zarit Burden Interview.

#factor of the ZBI questionnaire.

®factor of the QoL-AD questionnaire.
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Hypothesis 1: The Roles of PwDs’ SC, Memory, and EF in CB and CQoL

The relationships between PwDs’ test performances and CGs’ questionnaire scores
were investigated by regressing ZBI and QoL-AD total scores on EFT Z-scores, TMT B/A Z-
ratios, and RAVLT-DR adjusted Z-scores. The multiple linear regression analyses showed no
significant effect of the regression model on either the ZBI (F(3, 36) = .351, p =.789, Rz =
.028) or the QoL-AD (F(3, 34) = 1.374, p = .267, R? = .108), indicating that PwDs’ test
performances taken together accounted for 2.8% of the variance in ZBI scores and 10.8% of
the variance in QoL-AD scores. Examination of the isolated contributions of the independent
variables showed no significant effect of any of the PwD measures on either CG questionnaire
(see Table 3). The observed non-significant results were supported by bootstrapping.
Table 3

Multiple Linear Regression Analyses for PwDs’ Test Performances Predicting CGs’ Scores

Model A: Dependent variable ZBI total scores (N = 48)

Independent variables B SE 95% ClI p pr sr R?
(Constant) 14335 2929  8.394-20.275 .000
EFT total scores -1.346 1448  -4.282-1.590 359 -153  -.153
RAVLT-DR adj. scores .258 916 -1.600 - 2.117 .780 047 .046
TMT B/A ratios -118 1492 -3.144-2.909 938  -013 -.013
Explained variance .028

Model B: Dependent variable QoL-AD total scores (N = 46)

Independent variables B SE 95% ClI p pr Ssr R?
(Constant) 38.135 1.863 34.349-41.922  .000
EFT total scores 1.643 921 -.228 - 3.515 .083 .293 .289
RAVLT-DR adj. scores -.657 .583 -1.842 - 528 .268 -.190 -.183
TMT B/A ratios -.557 949 -2.487 - 1.372 561 -.100 -.095
Explained variance .108

Note. Unstandardized coefficient (B) with standard error of B (SE) and 95% confidence interval (Cl),
probability (p), partial correlation coefficient (pr), semipartial correlation coefficient (sr), and multiple
correlation coefficient (R?) for the overall model fit.

Abbreviations: adj. = adjusted; DR = delayed recall; EFT = Ekman 60 Faces Test; PwD = people with dementia;
QoL-AD = Quality of Life — Alzheimer Disease Scale; RAVLT = Rey Auditory Verbal Learning Test; TMT =
Trail Making Test; ZBI = Zarit Burden Interview.
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Exploratory Analysis 1: PwDs’ SC, Memory, and EF and Factors of CB and CQoL
The relationships between PwDs’ test performances and CGs’ distinct questionnaire
factor scores were investigated by regressing the ZBI factor scores and the QoL-AD factor
scores on EFT Z-scores, TMT B/A Z-ratios, and RAVLT-DR adjusted Z-scores. Regarding
the ZBI, the multiple linear regression analyses did not yield significant effects for the model
on either the factor personal strain (F(3, 36) = .502, p = .684, R? = .040) or the factor role
strain (F(3, 36) =.155, p =.926, R? = .013), indicating that the test performances of the PwD
taken together accounted for 4% of the variance in the factor personal strain and 1.3% of the
variance in the factor role strain. The results are presented in Table 4.
Table 4

Multiple Linear Regression Analyses for PwDs’ Test Performances Predicting ZBI Factor

Scores
Model C: Dependent variable ZBI factor personal strain (N = 48)

Independent variables B SE 95% ClI p pr sr R?
(Constant) 10.331 2.316  5.634-15.027 .000
EFT total scores -1.195  1.145 -3.516 - 1.126 303 -171 -.170
RAVLT-DR adj. scores 373 125 -1.096 - 1.843 .609 .086 .084
TMT B/A ratios -.161 1.180 -2.554 -2.232 .892 -.023 -.022
Explained variance .040

Model D: Dependent variable ZBI factor role strain (N = 48)

Independent variables B SE 95% ClI p pr Ssr R?
(Constant) 4.008 871 2.242 - 5.775 .000
EFT total scores -.145 431 -1.018 - .728 .738 -.056 -.056
RAVLT-DR adj. scores -.151 273 -.704 - .402 583 -.092 -.092
TMT B/A ratios .079 444 -.821-.979 .860 .030 .030
Explained variance .013

Note. Unstandardized coefficient (B) with standard error of the estimate (SE) and 95% confidence interval (CI),
probability (p), partial correlation coefficient (pr), semipartial correlation coefficient (sr), and multiple
correlation coefficient (R?) for the overall model fit.

Abbreviations: adj. = adjusted; DR = delayed recall; EFT = Ekman 60 Faces Test; PwD = people with dementia;
RAVLT = Rey Auditory Verbal Learning Test; TMT = Trail Making Test; ZBI = Zarit Burden Interview.
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Regarding the QoL-AD, the regression analyses revealed non-significant effects for
the model on all three factors: physical well-being (F(3, 34) = .645, p =.592, R? = .054),
social well-being (F(3, 34) = 1.568, p = .215, R? = .122), and psychological well-being (F(3,
34) = 2.060, p =.124, R? = .154). These results indicated that PwDs’ test performances taken
together accounted for 5.4% of the variance in physical well-being, 12.2% of the variance in
social well-being, and 15.4% of the variance in psychological well-being. The results are
presented in Table 5. Bootstrapping supported the non-significant effects on all five factors.

Upon examination of the isolated contributions of the independent variables, a
significant positive relationship was found between PwDs’ EFT Z-scores and the QoL-AD
factor psychological well-being (pr = .373, sr =.369, p = .025), indicating that EFT Z-scores
uniquely explained 36.9% of the variance in CGs’ psychological well-being. With
bootstrapping applied, the relationship remained significant, with a slightly increased effect
size (pr = .404, sr = .400, p = .015). To investigate this relationship further, the effects of EFT
Z-scores on the components of the factor psychological well-being were analysed. It includes
three items: mood, memory, and self as a whole. Correlational analysis showed a significant
relationship of moderate effect size between EFT Z-scores and self as a whole (r =.355, p =
.016), but no association with mood (r =.278, p = .061) or memory (r = .138, p = .362).
Exploratory Analysis 2: PwDs’ SC, Memory, and EF at Different Degrees of CB

CGs were categorized into four groups based on established cutoffs related to the
degree of experienced burden: low, moderate, high, and severe. Since the low-burden group
consisted of only four participants, it was decided to combine the lowest two groups into a
single category of mildly burdened CGs (N=11) to increase the power of the analysis. This
group was then compared with severely burdened CGs (N=17). The middle group, consisting
of highly burdened CGs (N = 20), was excluded from the analysis to focus the comparison on

CGs at opposite ends of the burden spectrum and enhance the visibility of any potential
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effects. Between the compared groups, no significant differences existed regarding relevant
characteristics: age (F(1, 26) =.034, p = .855, n° = .001), sex (y3(1, N = 28) = .368, p = .544,
w =.115), education (F(1, 26) = .081, p = .779, 112 =.003), or MMSE-scores (F(1, 24) =
2.905, p = .101, n* = .108).

Table 5

Multiple Linear Regression Analyses for PwDs’ Test Performances Predicting QoL-AD

Factor Scores

Model E: Dependent variable QoL-AD factor physical well-being (N = 46)

Independent variables B SE 95% ClI p pr sr R?
(Constant) 10.874 761 0.327 -12.421 .000
EFT total scores 487 376 -.278-1.251 205 216 216
RAVLT-DR adj. scores -.092 .238 -.576 - .392 701 -.066 -.065
TMT B/A ratios -.316 .388 -1.105 - 472 420 -.139 -.136
Explained variance .054

Model F: Dependent variable QoL-AD factor social well-being (N = 46)

Independent variables B SE 95% ClI p pr sr R2
(Constant) 18.849  .886  17.048-20.651  .000
EFT total scores 551 438 -.340 - 1.441 217 211 .202
RAVLT-DR adj. scores -470 277 -1.034 - .093 .099 -.279 -.273
TMT BJ/A ratios 151 452 -.767 - 1.069 740 .057 .054
Explained variance 122

Model G: Dependent variable QoL-AD factor psychological well-being (N = 46)

Independent variables B SE 95% ClI p pr Ssr R?
(Constant) 8.424 521 7.364 - 9.483 .000
EFT total scores .603 .258 079 -1.127 .025* 373 .369
RAVLT-DR adj. scores -.094 163 -.425-.238 569 -.098 -.091
TMT B/A ratios -.383 .266 -.923 - .157 .158 -.240 -.228
Explained variance 154

Note. Unstandardized coefficient (B) with standard error of the estimate (SE) and 95% confidence interval (Cl),
probability (p), partial correlation coefficient (pr), semipartial correlation coefficient (sr), and multiple
correlation coefficient (R?) for the overall model fit.

Abbreviations: adj. = adjusted; DR = delayed recall; EFT = Ekman 60 Faces Test; PwD = people with dementia;
QoL-AD = Quality of Life — Alzheimer Disease Scale; RAVLT = Rey Auditory Verbal Learning Test; TMT =
Trail Making Test.

* = significant at p < .05.
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A one-way ANOVA was conducted to compare mildly and severely burdened CG
groups in terms of the effects of PwDs’ EFT Z-scores, RAVLT-DR adjusted Z-scores, and

TMT B/A Z-ratios. The analysis revealed no significant differences between the two CG

groups across any of the PwDs’ test measures: the EFT Z-scores (F(1, 26) = .086, p = .774, 1°

=.003), the RAVLT-DR adjusted Z-scores (F(1, 26) = .594, p = .449, n* = .026), and the

TMT BJ/A Z-ratios (F(1, 26) = .095, p = .761, n* = .004). The results are reported in Table 6.

The observed non-significant effects were supported by bootstrapping.
Table 6

One-Way ANOVA Comparing CG Groups on PwD Measures

Measure MICI:((jBIZ (b’tljidlelr;ed Sevggesly( l?lirf%ned F(1, 26) D n?
M SD M SD
EFT total scores -.882 1.3460 -1.012 1.0234 .084 774 .003
RAVLT-DR adj. scores -.896 1.7450 -.378 1.5518 594 449 .026
TMT BJ/A ratios -1.736 .7890 -1.854  1.0373 .095 761 .004

Note. adj. = adjusted; CGs = caregivers; DR = delayed recall; EFT = Ekman 60 Faces Test; F = F-statistic; M =
mean; n°= Eta-squared; p = probability; PwD = people with dementia; RAVLT = Rey Auditory Verbal Learning

Test; SD = standard deviation; TMT = Trail Making Test.
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Discussion

Caring for PwD is a demanding task, involving a multitude of responsibilities that can
strain informal CGs. Increased CB and reduced CQoL can lead to serious repercussions,
including mental and physical health issues (Kovaleva et al., 2018; Lippe et al., 2021,
McAuliffe et al., 2020), as well as elder abuse and premature nursing home placement for
PwD (Beach et al., 2005; Martin et al., 2022; Stephan et al., 2015; Wiglesworth et al., 2010).
This study aimed to contribute to a more comprehensive understanding of the dementia
caregiving experience by exploring the roles of PwDs’ functioning in SC, memory, and EF.
We hypothesized that lower functioning in these cognitive domains would be associated with
adverse outcomes for CGs. To evaluate this hypothesis, we explored potential correlations
with CB and CQoL, both overall and in terms of their underlying factors. Additionally, we
investigated whether care recipients of CGs on opposite ends of the burden spectrum
displayed different performance profiles in SC, memory, and EF.

We found that the cognitive functioning of PwD across all examined domains was not
significantly related to either the burden or the QoL experienced by CGs, whether considered
combined or separated by domain. Furthermore, no significant associations were found
between PwDs’ functioning in SC, memory, and EF and the underlying factors of CB and
CQoL — with one notable exception: PwDs’ emaotion recognition abilities were positively
correlated with CGs’ psychological well-being, explaining 37% of the variance, particularly
in terms of CGs’ sense of self. When comparing mildly and severely burdened CG groups, no
significant differences in PwDs’ performance profiles of SC, memory, and EF were observed.
Theoretical Implications

The observed absence of relationships between PwDs’ SC, memory, and EF and
outcomes for CGs underscores the complex nature of dementia caregiving beyond the

cognitive decline of the care recipients. This finding suggests that the cognitive functioning of
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PwD may not play a critical role in outcomes for CGs, but that there may be mediating or
moderating factors. One potentially influential factor is the severity of dementia, which has
previously been linked to increased CB (Mioshi et al., 2013). The neurodegenerative nature of
dementia implies that symptoms worsen over time. Our assessments took place at an early
stage of the disease, during the diagnostic process. At this point, the cognitive symptoms of
the PwD were likely still comparatively mild compared to those in more advanced stages.
Therefore, it cannot be ruled out that, at a later stage of the disease, a relationship between the
cognitive functioning of the PwD in our sample and outcomes for their CGs may well be
found. A related factor that may have influenced the results is the duration of care, which has
also been linked to increased CB (D’onoftrio et al., 2015). It is plausible that, at the time of the
assessments, some CGs might not yet have perceived themselves as such.

Concluding, our results suggest that the cognitive functioning of PwD in the early
stages of the disease does not relate to adverse outcomes for CGs. This finding addresses a
gap in the literature as previous studies on dementia caregiving have predominantly focused
on the manifestation of the disease at later stages. Therefore, our findings might not be
directly comparable to other studies in the field, but provide valuable insights into the subtle
cognitive and behavioral changes occurring at the onset of dementia. Further research is
needed to assess how the relationships between PwDs’ functioning in SC, memory, and EF
and outcomes for CGs manifest at more advanced stages, where cognitive dysfunctions are
more pronounced, and the burden experienced by CGs is likely higher.
The Role of SC

Prior research has repeatedly associated PwDs’ emotion recognition abilities with CB,
although evidence exists for both directions of the relationship, positive (Daley et al., 2018)
and negative (Martinez et al., 2018; Miller et al., 2013; Spitzer et al., 2019). The fact that the

present study did not find a significant relationship implies that the role of emotion
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recognition in PwD in CB and overall CQoL may be minimal or non-existent in the early
stages of dementia. On top of that, the relationship might depend on other factors such as the
differential diagnoses presented in the sample. For instance, the study of Miller et al. (2013),
which has linked PwDs’ emotion recognition to increased CB, predominantly included
individuals with FTD, a form of dementia where impairments in SC are most pronounced and
are part of the diagnostic criteria (Begali, 2020). In contrast, our sample did not include
participants with FTD, thereby providing insights into the manifestation of CB and CQoL in
the non-FTD dementia caregiving context. Furthermore, findings from Spitzer et al. (2019)
and Martinez et al. (2018) indicated that CGs’ subjective evaluations of their relatives'
emotion recognition abilities — a factor not considered in the present study — played a
mediating role in the relationship between objective emotion recognition in PwD and CB. The
researchers proposed that CGs’ heightened awareness of emotion recognition deficits in PwD
might mitigate adverse outcomes of dementia caregiving.

The observation that PwDs’ emotion recognition independently contributes to CGs’
psychological well-being is a novel finding, as the relationship between PwDs’ functioning in
SC and factors of CQoL has not been investigated before. Our finding suggests that the ability
of PwD to process and respond to emotional cues plays a significant role in maintaining CGs’
psychological health, emphasizing the importance of social reciprocity in dementia
caregiving. A possible explanation is that care recipients’ recognition of their CGs’ emotions
provides them with a sense of validation, which might benefit their self-perception.
Conversely, impaired emotion recognition could negatively affect the psychological well-
being of CGs through social behavioral problems in PwD, which have been linked to impaired

emotion recognition (Strijkert et al., 2023).
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The Role of Memory

As prior research has reported relationships between increased CB and various aspects
of memory, including self-reported memory problems (Yoshino & Takechi, 2023),
anterograde memory performance (Miller et al., 2013), and autobiographical memory
(Kumfor et al., 2016), we anticipated that PwDs’ functioning in episodic memory might
similarly relate to adverse outcomes for CGs. However, our findings did not support this
hypothesis. The discrepancy between our results and those of the referenced studies may be
attributable to differences in sample characteristics and study methodologies. Specifically, the
participants in the samples of Miller et al. (2013) and Kumfor et al. (2016) were in more
advanced stages of dementia, with average disease durations of 3 to 5 years. Consequently,
memory impairments were likely more pronounced in these studies. Furthermore, the
methodologies used to assess memory functioning varied significantly: while we employed an
objective measure of verbal episodic memory, Yoshino and Takechi (2023) used a self-report
questionnaire and Kumfor et al. (2016) conducted qualitative interviews. Miller et al. (2013)
focused on visual memory functioning. This suggests that varying aspects of memory (e.g.,
visual anterograde vs. verbal episodic) may differently relate to dementia caregiving. Further
research is needed for clarification.
The Role of EF

We proposed that cognitive flexibility in PwD would significantly correlate with
adverse outcomes for CGs, based on documented links between increased CB and
dysfunctions in the EF of impulse control (Miller et al., 2013), and problem-solving abilities
(Yoshino & Takechi, 2023). However, our findings did not support such a relationship. Here
too, the differences in findings could be attributed to the higher severity of dementia in the
other samples, as well as methodological differences. It is also important to recognize the

diversity within EF, warranting caution against assuming uniform relationships between
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PwDs’ EF and outcomes for CGs. For instance, problems of PwD in impulse control, as
assessed by Miller et al. (2013), might affect CGs differently than impairment in cognitive
flexibility. Further research is necessary to investigate the differential effects of various EF on
dementia CGs.
Practical Implications

The observed significant relationship between PwDs’ emotion recognition abilities
and the psychological well-being of CGs is novel and presents relevant implications for
clinical practice and opportunities for further research. When considered alongside the non-
significant correlations of other cognitive domains with outcomes for CGs, our finding
suggests that interventions specifically tailored to address the quality of emotional
communication within the CG-care recipient dyad could improve CGs’ well-being and,
thereby, indirectly also benefit the care recipients. Such interventions might involve teaching
practical strategies to compensate for deficits in emotion recognition or providing psycho-
education for CGs to help them better understand the nature and consequences of SC
deterioration in dementia. This information could assist CGs in setting realistic expectations
about communication and social interaction with care recipients and in preparing for future
challenges that might arise in this area. However, empirical support for such interventions is
currently lacking. Longitudinal studies are necessary to verify their effectiveness.
Limitations

Unexpected study results may be related to limitations of our research. Firstly, we
assessed PwDs’ cognitive functioning with only one test per domain. Given the complexity of
cognition, performance on a single test may not provide a comprehensive reflection of the
functioning of an entire cognitive domain. Thus, it may be more accurate to interpret our
findings in terms of the specific functions of emotion recognition, episodic memory, and

cognitive flexibility, rather than the superordinate domains of SC, memory, and EF.
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Additionally, while our multiple linear regression analyses demonstrated sufficient statistical
power to detect small or moderate effects (86-99%), the statistical power of the ANOVA was
more limited. Excluding highly burdened CGs from the analysis enabled a comparison of CG
groups at both ends of the burden spectrum but it also reduced the sample size to a level
possibly too low to detect the presence of effects. A post-hoc power analysis using G*Power
version 3.1.9.7 (Faul et al., 2009) revealed moderate power for detecting moderate-sized
effects (72%) and low power for detecting small effects (17%). Therefore, it is plausible that
small effects may have gone undetected. Further research with larger sample sizes is needed
to validate our findings, preferably employing longitudinal designs to also allow for
inferences about causality — something that was not feasible in the present study due to the
cross-sectional design.
Conclusion

This study aimed to explore the roles of PwDs’ functioning in SC, memory, and EF in
the burden and QoL experienced by CGs. Our findings do not support the hypothesis that the
functioning in these cognitive domains relates to adverse outcomes for CGs, at least not in the
early stages of dementia. Neither the combined nor the individual effects of emotion
recognition, episodic memory, and cognitive flexibility were significantly related to CB and
overall CQoL. These results underscore the complexity of dementia caregiving and suggest
the presence of mediating factors. However, the significant association we identified between
PwDs’ emotion recognition abilities and the psychological well-being of CGs introduces an
area for potentially beneficial interventions. Since this is a novel finding, empirical support
for corresponding intervention programs is currently lacking. Further studies with larger
sample sizes, longitudinal designs, and comprehensive cognitive assessments are required to

further elucidate the complexities of dementia caregiving.



DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 32

References
Abdollahpour, I., Nedjat, S., Salimi, Y., Noroozian, M., & Majdzadeh, R. (2015). Which
variable is the strongest adjusted predictor of quality of life in caregivers of patients
with dementia?. Psychogeriatrics: the official journal of the Japanese Psychogeriatric

Society, 15(1), 51-57. https://doi.org/10.1111/psyq.12094

Alzheimer’s Association. (2020a). Alzheimer’s Disease Caregivers [Fact sheet]. Retrieved

from https://act.alz.org/site/DocServer/caregivers fact sheet.pdf?doclD=3022

Alzheimer’s Association. (2020b). Alzheimer’s disease facts and figures. Alzheimer’s
Association Report. Alzheimer’s & Dementia: The Journal of the Alzheimer’s

Association, 16(3), 391-460. https://doi.org/10.1002/alz.12068

Alzheimer's Disease International. (2018). World Alzheimer Report 2018. The state of the art
of dementia research: new frontiers. Retrieved from

https://www.alzint.org/u/WorldAlzheimerReport2018.pdf

Alzheimer Nederland. (2022). Dementiemonitor Mantelzorg. Trendrapportage en thematische

verdieping. Retrieved from https://media.alzheimer-nederland.nl/s3fs-

public/media/2023-

01/documents/AN Dementiemonitor%20Mantelzorg 2022.pdf?Versionld=0.YR.zSk

9CkXulSKXKkT6dc4th9AMOGjp& gl=1*1lg2tog*_ga*MjAzNjY2NjIOMS4xNjk3N]

MxMjk4* ga L2N59J2WTP*MTY5NzYzMTISNy4XLJEUMTY5NzYzMjI30S4wL |

AUuMA..* fplc*bmNTa30za20wSGVzWGU10295a2w40TJCSnZNVHhzaVViOkFo

dmdYcGVtSEptITIGeEIXSk82b2ViM20wdVhBZkZJRWRWSTZ0RUVZcjV5aiUyR

nIsUKF2YW50ONHUyYcCUYRIZmQ1YONm1LalV2Wkt6ZWZoVUpQRMNUSDIKR?2

ZKMTFJaEhnJTNEJTNE



https://doi.org/10.1111/psyg.12094
https://act.alz.org/site/DocServer/caregivers_fact_sheet.pdf?docID=3022
https://doi.org/10.1002/alz.12068
https://www.alzint.org/u/WorldAlzheimerReport2018.pdf
https://media.alzheimer-nederland.nl/s3fs-public/media/2023-01/documents/AN_Dementiemonitor%20Mantelzorg_2022.pdf?VersionId=O.YR.zSk9CkXulSKXkT6dc4fh9Am0Gjp&_gl=1*1lg2toq*_ga*MjAzNjY2NjI0MS4xNjk3NjMxMjk4*_ga_L2N59J2WTP*MTY5NzYzMTI5Ny4xLjEuMTY5NzYzMjI3OS4wLjAuMA..*_fplc*bmNTa3oza20wSGVzWGU1Q295a2w4OTJCSnZNVHhzaVVjQkFodmdYcGVtSEptJTJGeElXSk82b2ViM20wdVhBZkZjRWRWSTZ0RUVZcjV5aiUyRnlsUkF2YW5ONHUycCUyRlZmQ1Y0Nm1La1V2Wkt6ZWZoVUpQRmNUSDlkR2ZkMTFJaEhnJTNEJTNE
https://media.alzheimer-nederland.nl/s3fs-public/media/2023-01/documents/AN_Dementiemonitor%20Mantelzorg_2022.pdf?VersionId=O.YR.zSk9CkXulSKXkT6dc4fh9Am0Gjp&_gl=1*1lg2toq*_ga*MjAzNjY2NjI0MS4xNjk3NjMxMjk4*_ga_L2N59J2WTP*MTY5NzYzMTI5Ny4xLjEuMTY5NzYzMjI3OS4wLjAuMA..*_fplc*bmNTa3oza20wSGVzWGU1Q295a2w4OTJCSnZNVHhzaVVjQkFodmdYcGVtSEptJTJGeElXSk82b2ViM20wdVhBZkZjRWRWSTZ0RUVZcjV5aiUyRnlsUkF2YW5ONHUycCUyRlZmQ1Y0Nm1La1V2Wkt6ZWZoVUpQRmNUSDlkR2ZkMTFJaEhnJTNEJTNE
https://media.alzheimer-nederland.nl/s3fs-public/media/2023-01/documents/AN_Dementiemonitor%20Mantelzorg_2022.pdf?VersionId=O.YR.zSk9CkXulSKXkT6dc4fh9Am0Gjp&_gl=1*1lg2toq*_ga*MjAzNjY2NjI0MS4xNjk3NjMxMjk4*_ga_L2N59J2WTP*MTY5NzYzMTI5Ny4xLjEuMTY5NzYzMjI3OS4wLjAuMA..*_fplc*bmNTa3oza20wSGVzWGU1Q295a2w4OTJCSnZNVHhzaVVjQkFodmdYcGVtSEptJTJGeElXSk82b2ViM20wdVhBZkZjRWRWSTZ0RUVZcjV5aiUyRnlsUkF2YW5ONHUycCUyRlZmQ1Y0Nm1La1V2Wkt6ZWZoVUpQRmNUSDlkR2ZkMTFJaEhnJTNEJTNE
https://media.alzheimer-nederland.nl/s3fs-public/media/2023-01/documents/AN_Dementiemonitor%20Mantelzorg_2022.pdf?VersionId=O.YR.zSk9CkXulSKXkT6dc4fh9Am0Gjp&_gl=1*1lg2toq*_ga*MjAzNjY2NjI0MS4xNjk3NjMxMjk4*_ga_L2N59J2WTP*MTY5NzYzMTI5Ny4xLjEuMTY5NzYzMjI3OS4wLjAuMA..*_fplc*bmNTa3oza20wSGVzWGU1Q295a2w4OTJCSnZNVHhzaVVjQkFodmdYcGVtSEptJTJGeElXSk82b2ViM20wdVhBZkZjRWRWSTZ0RUVZcjV5aiUyRnlsUkF2YW5ONHUycCUyRlZmQ1Y0Nm1La1V2Wkt6ZWZoVUpQRmNUSDlkR2ZkMTFJaEhnJTNEJTNE
https://media.alzheimer-nederland.nl/s3fs-public/media/2023-01/documents/AN_Dementiemonitor%20Mantelzorg_2022.pdf?VersionId=O.YR.zSk9CkXulSKXkT6dc4fh9Am0Gjp&_gl=1*1lg2toq*_ga*MjAzNjY2NjI0MS4xNjk3NjMxMjk4*_ga_L2N59J2WTP*MTY5NzYzMTI5Ny4xLjEuMTY5NzYzMjI3OS4wLjAuMA..*_fplc*bmNTa3oza20wSGVzWGU1Q295a2w4OTJCSnZNVHhzaVVjQkFodmdYcGVtSEptJTJGeElXSk82b2ViM20wdVhBZkZjRWRWSTZ0RUVZcjV5aiUyRnlsUkF2YW5ONHUycCUyRlZmQ1Y0Nm1La1V2Wkt6ZWZoVUpQRmNUSDlkR2ZkMTFJaEhnJTNEJTNE
https://media.alzheimer-nederland.nl/s3fs-public/media/2023-01/documents/AN_Dementiemonitor%20Mantelzorg_2022.pdf?VersionId=O.YR.zSk9CkXulSKXkT6dc4fh9Am0Gjp&_gl=1*1lg2toq*_ga*MjAzNjY2NjI0MS4xNjk3NjMxMjk4*_ga_L2N59J2WTP*MTY5NzYzMTI5Ny4xLjEuMTY5NzYzMjI3OS4wLjAuMA..*_fplc*bmNTa3oza20wSGVzWGU1Q295a2w4OTJCSnZNVHhzaVVjQkFodmdYcGVtSEptJTJGeElXSk82b2ViM20wdVhBZkZjRWRWSTZ0RUVZcjV5aiUyRnlsUkF2YW5ONHUycCUyRlZmQ1Y0Nm1La1V2Wkt6ZWZoVUpQRmNUSDlkR2ZkMTFJaEhnJTNEJTNE
https://media.alzheimer-nederland.nl/s3fs-public/media/2023-01/documents/AN_Dementiemonitor%20Mantelzorg_2022.pdf?VersionId=O.YR.zSk9CkXulSKXkT6dc4fh9Am0Gjp&_gl=1*1lg2toq*_ga*MjAzNjY2NjI0MS4xNjk3NjMxMjk4*_ga_L2N59J2WTP*MTY5NzYzMTI5Ny4xLjEuMTY5NzYzMjI3OS4wLjAuMA..*_fplc*bmNTa3oza20wSGVzWGU1Q295a2w4OTJCSnZNVHhzaVVjQkFodmdYcGVtSEptJTJGeElXSk82b2ViM20wdVhBZkZjRWRWSTZ0RUVZcjV5aiUyRnlsUkF2YW5ONHUycCUyRlZmQ1Y0Nm1La1V2Wkt6ZWZoVUpQRmNUSDlkR2ZkMTFJaEhnJTNEJTNE
https://media.alzheimer-nederland.nl/s3fs-public/media/2023-01/documents/AN_Dementiemonitor%20Mantelzorg_2022.pdf?VersionId=O.YR.zSk9CkXulSKXkT6dc4fh9Am0Gjp&_gl=1*1lg2toq*_ga*MjAzNjY2NjI0MS4xNjk3NjMxMjk4*_ga_L2N59J2WTP*MTY5NzYzMTI5Ny4xLjEuMTY5NzYzMjI3OS4wLjAuMA..*_fplc*bmNTa3oza20wSGVzWGU1Q295a2w4OTJCSnZNVHhzaVVjQkFodmdYcGVtSEptJTJGeElXSk82b2ViM20wdVhBZkZjRWRWSTZ0RUVZcjV5aiUyRnlsUkF2YW5ONHUycCUyRlZmQ1Y0Nm1La1V2Wkt6ZWZoVUpQRmNUSDlkR2ZkMTFJaEhnJTNEJTNE
https://media.alzheimer-nederland.nl/s3fs-public/media/2023-01/documents/AN_Dementiemonitor%20Mantelzorg_2022.pdf?VersionId=O.YR.zSk9CkXulSKXkT6dc4fh9Am0Gjp&_gl=1*1lg2toq*_ga*MjAzNjY2NjI0MS4xNjk3NjMxMjk4*_ga_L2N59J2WTP*MTY5NzYzMTI5Ny4xLjEuMTY5NzYzMjI3OS4wLjAuMA..*_fplc*bmNTa3oza20wSGVzWGU1Q295a2w4OTJCSnZNVHhzaVVjQkFodmdYcGVtSEptJTJGeElXSk82b2ViM20wdVhBZkZjRWRWSTZ0RUVZcjV5aiUyRnlsUkF2YW5ONHUycCUyRlZmQ1Y0Nm1La1V2Wkt6ZWZoVUpQRmNUSDlkR2ZkMTFJaEhnJTNEJTNE

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 33

American Psychiatric Association, DSM-5 Task Force. (2013). Diagnostic and statistical
manual of mental disorders: DSM-5™ (5th ed.). American Psychiatric Publishing,

Inc.. https://doi.org/10.1176/appi.books.9780890425596

Bénziger, T., Grandjean, D., & Scherer, K. R. (2009). Emotion recognition from expressions
in face, voice, and body: the Multimodal Emotion Recognition Test (MERT). Emotion

(Washington, D.C.), 9(5), 691-704. https://doi.org/10.1037/a0017088

Beach, S. R., Schulz, R., Williamson, G. M., Miller, L. S., Weiner, M. F., & Lance, C. E.
(2005). Risk Factors for Potentially Harmful Informal Caregiver Behavior. Journal of

the American Geriatrics Society, 53(2), 255-261. https://doi.org/10.1111/j.1532-

5415.2005.53111.x

Beaudoin, C., & Beauchamp, M. H. (2020). Social cognition. Handbook of clinical neurology,

173, 255-264. https://doi.org/10.1016/B978-0-444-64150-2.00022-8

Bédard, M., Molloy, D. W., Squire, L., Dubois, S., Lever, J. A., & O’Donnell, M. (2001). The
Zarit Burden Interview: A new short version and screening version. The

Gerontologist, 41(5), 652—657. https://doi-org.proxy-

ub.rug.nl/10.1093/geront/41.5.652

Bédard, M., Pedlar, D., Martin, N., Malott, O., & Stones, M. (2000). Burden in Caregivers of
Cognitively Impaired Older Adults Living in the Community: Methodological Issues
and Determinants. International Psychogeriatrics, 12(3), 307-332.

https://doi.org/10.1017/S1041610200006426

Begali, V. L. (2020). Neuropsychology and the dementia spectrum: Differential diagnosis,
clinical management, and forensic utility. NeuroRehabilitation, 46(2), 181-194.

https://doi.org/10.3233/NRE-192965

Borsje, P., Hems, M. A. P., Lucassen, P. L. B. J., Bor, H., Koopmans, R. T. C. M., & Pot, A.

M. (2016). Psychological distress in informal caregivers of patients with dementia in


https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1037/a0017088
https://doi.org/10.1111/j.1532-5415.2005.53111.x
https://doi.org/10.1111/j.1532-5415.2005.53111.x
https://doi.org/10.1016/B978-0-444-64150-2.00022-8
https://doi-org.proxy-ub.rug.nl/10.1093/geront/41.5.652
https://doi-org.proxy-ub.rug.nl/10.1093/geront/41.5.652
https://doi.org/10.1017/S1041610200006426
https://doi.org/10.3233/NRE-192965

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 34

primary care: Course and determinants. Family Practice, 33(4), 374-381.

https://doi.org/10.1093/fampra/cmw009

Brodaty, H., Woodward, M., Boundy, K., Ames, D., & Balshaw, R. (2014). Prevalence and
predictors of burden in caregivers of people with dementia. The American Journal of

Geriatric Psychiatry, 22(8), 756—765. https://doi.org/10.1016/j.jagp.2013.05.004

Charalambous, A. (2023). Caregiving and Caregivers: Concepts, Caregiving Models, and
Systems. In: Charalambous, A. (eds) Informal Caregivers: From Hidden Heroes to

Integral Part of Care . Springer, Cham. https://doi.org/10.1007/978-3-031-16745-4 1

Cheng, S. T. (2017). Dementia Caregiver Burden: a Research Update and Critical Analysis.

Current psychiatry reports, 19(9), 64. https://doi.org/10.1007/s11920-017-0818-2

Chunga, R. E., Kim, K., Liu, Y., & Zarit, S. H. (2021). Family caregivers’ distress responses
to daily behavioral and psychological symptoms of dementia: The moderating role of
relationship quality. International Journal of Geriatric Psychiatry, 36(6), 822—830.

https://doi.org/10.1002/gps.5482

Connors, M. H., Seeher, K., Teixeira, P. A., Woodward, M., Ames, D., & Brodaty, H. (2020).
Dementia and caregiver burden: A three-year longitudinal study. International Journal

of Geriatric Psychiatry, 35(2), 250-258. https://doi.org/10.1002/gps.5244

Contreras, M. L., Mioshi, E., & Kishita, N. (2021). Factors related to the quality of life in
family carers of people with dementia: A meta-analysis. Journal of Geriatric
Psychiatry and Neurology, 34(5), 482-500.

https://doi.org/10.1177/0891988720924713

Cosentino, S., Zahodne, L. B., Brandt, J., Blacker, D., Albert, M., Dubois, B., & Stern, Y.
(2014). Social cognition in Alzheimer’s disease: A separate construct contributing to
dependence. Alzheimer’s & Dementia: The Journal of the Alzheimer’s Association,

10(6), 818-826. https://doi.org/10.1016/j.jalz.2013.12.021



https://doi.org/10.1093/fampra/cmw009
https://doi.org/10.1016/j.jagp.2013.05.004
https://doi.org/10.1007/978-3-031-16745-4_1
https://doi.org/10.1007/s11920-017-0818-2
https://doi.org/10.1002/gps.5482
https://doi.org/10.1002/gps.5244
https://doi.org/10.1177/0891988720924713
https://doi.org/10.1016/j.jalz.2013.12.021

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 35

Daley, R. T., Sugarman, M. A., Shirk, S. D., & O’Connor, M. K. (2018). Spared emotional
perception in patients with Alzheimer’s disease is associated with negative caregiver
outcomes. Aging & Mental Health, 22(5), 595-602.

https://doi.org/10.1080/13607863.2017.1286457

de Sousa Magalhées, S., Malloy-Diniz, L. F., & Hamdan, A. C. (2012). Validity convergent
and reliability test-retest of the Rey Auditory Verbal Learning Test. Clinical
Neuropsychiatry: Journal of Treatment Evaluation, 9(3), 129-137.

Dermody, N., Wong, S., Ahmed, R., Piguet, O., Hodges, J. R., & Irish, M. (2016).
Uncovering the neural bases of cognitive and affective empathy deficits in
Alzheimer’s disease and the behavioral-variant of frontotemporal dementia. Journal of

Alzheimer’s Disease, 53(3), 801-816. https://doi.org/10.3233/JAD-160175

Diamond, A. (2013). Executive functions. Annual review of psychology, 64, 135-168.

https://doi.org/10.1146/annurev-psych-113011-143750

Diehl-Schmid, J., Pohl, C., Ruprecht, C., Wagenpfeil, S., Foerstl, H., & Kurz, A. (2007). The
Ekman 60 Faces Test as a diagnostic instrument in frontotemporal dementia. Archives
of Clinical Neuropsychology, 22(4), 459-464.

https://doi.org/10.1016/j.acn.2007.01.024

D’Onofrio, G., Sancarlo, D., Addante, F., Ciccone, F., Cascavilla, L., Paris, F., Picoco, M.,
Nuzzaci, C., Elia, A. C., Greco, A., Chiarini, R., Panza, F., & Pilotto, A. (2015).
Caregiver burden characterization in patients with Alzheimer’s disease or vascular
dementia. International Journal of Geriatric Psychiatry, 30(9), 891-899.

https://doi.org/10.1002/gps.4232

Farina, N., Page, T. E., Daley, S., Brown, A., Bowling, A., Basset, T., Livingston, G., Knapp,
M., Murray, J., & Banerjee, S. (2017). Factors associated with the quality of life of

family carers of people with dementia: A systematic review. Alzheimer’s & Dementia:


https://doi.org/10.1080/13607863.2017.1286457
https://doi.org/10.3233/JAD-160175
https://doi.org/10.1146/annurev-psych-113011-143750
https://doi.org/10.1016/j.acn.2007.01.024
https://doi.org/10.1002/gps.4232

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 36

The Journal of the Alzheimer’s Association, 13(5), 572-581.

https://doi.org/10.1016/j.jalz.2016.12.010

Faul, F., Erdfelder, E., Buchner, A., & Lang, A.-G. (2009). Statistical power analyses using
G*Power 3.1: Tests for correlation and regression analyses. Behavior Research
Methods, 41, 1149-1160.

Fernandez-Duque, D., Hodges, S. D., Baird, J. A., & Black, S. E. (2010). Empathy in
frontotemporal dementia and Alzheimer’s disease. Journal of Clinical and
Experimental Neuropsychology, 32(3), 289-298.

https://doi.org/10.1080/13803390903002191

Folstein, M. F., Folstein, S. E., & McHugh, P. R. (1975). "Mini-mental state". A practical
method for grading the cognitive state of patients for the clinician. Journal of

psychiatric research, 12(3), 189-198. https://doi.org/10.1016/0022-3956(75)90026-6

Harper, L., Bouwman, F., Burton, E. J., Barkhof, F., Scheltens, P., O’Brien, J. T., Fox, N. C.,
Ridgway, G. R., & Schott, J. M. (2017). Patterns of atrophy in pathologically
confirmed dementias: A voxelwise analysis. Journal of Neurology, Neurosurgery &

Psychiatry, 88(11), 908-916. https://doi-org.proxy-ub.rug.ni/10.1136/jnnp-2016-

314978

Haro, J. M., Kahle-Wrobleski, K., Bruno, G., Belger, M., Dell'Agnello, G., Dodel, R., Jones,
R. W., Reed, C. C., Vellas, B., Wimo, A., & Argimon, J. M. (2014). Analysis of
burden in caregivers of people with Alzheimer's disease using self-report and
supervision hours. The journal of nutrition, health & aging, 18(7), 677-684.

https://doi.org/10.1007/s12603-014-0500-x

Hébert, R., Bravo, G., & Préville, M. (2000). Reliability, validity and reference values of the

Zarit Burden Interview for assessing informal caregivers of community-dwelling older


https://doi.org/10.1016/j.jalz.2016.12.010
https://doi.org/10.1080/13803390903002191
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi-org.proxy-ub.rug.nl/10.1136/jnnp-2016-314978
https://doi-org.proxy-ub.rug.nl/10.1136/jnnp-2016-314978
https://doi.org/10.1007/s12603-014-0500-x

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 37

persons with dementia. Canadian Journal on Aging, 19(4), 494-507.

https://doi.org/10.1017/S0714980800012484

Kajiwara, K., Noto, H., & Yamanaka, M. (2018). Changes in caregiving appraisal among
family caregivers of persons with dementia: A longitudinal study over 12 months.

Psychogeriatrics, 18(6), 460—467. https://doi.org/10.1111/psyq.12360

Kamiya, M., Sakurai, T., Ogama, N., Maki, Y., & Toba, K. (2014). Factors associated with
increased caregivers’ burden in several cognitive stages of Alzheimer’s disease.
Geriatrics & Gerontology International, 14(Suppl 2), 45-55.

https://doi.org/10.1111/gqi.12260

Kelly, M., McDonald, S., & Pinkham, A. (2022). Assessing social cognition in adults. In S.
McDonald (Ed.), Clinical disorders of social cognition. (pp. 267—306).
Routledge/Taylor & Francis Group.

Kemp, J., Després, O., Sellal, F., & Dufour, A. (2012). Theory of Mind in normal ageing and
neurodegenerative pathologies. Ageing research reviews, 11(2), 199-219.

https://doi.org/10.1016/j.arr.2011.12.001

Kessels, R. P. C., Elferink, M. W., & van Tilborg, 1. (2021). Social cognition and social
functioning in patients with amnestic mild cognitive impairment or Alzheimer’s
dementia. Journal of Neuropsychology, 15(2), 186—203.

https://doi.org/10.1111/jnp.12223

Kim, H., Chang, M., Rose, K., & Kim, S. (2012). Predictors of caregiver burden in caregivers
of individuals with dementia. Journal of Advanced Nursing, 68(4), 846-855.

https://doi.org/10.1111/j.1365-2648.2011.05787.x

Kovaleva, M., Spangler, S., Clevenger, C., & Hepburn, K. (2018). Chronic Stress, Social

Isolation, and Perceived Loneliness in Dementia Caregivers. Journal of psychosocial


https://doi.org/10.1017/S0714980800012484
https://doi.org/10.1111/psyg.12360
https://doi.org/10.1111/ggi.12260
https://doi.org/10.1016/j.arr.2011.12.001
https://doi.org/10.1111/jnp.12223
https://doi.org/10.1111/j.1365-2648.2011.05787.x

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 38

nursing and mental health services, 56(10), 36-43. https://doi.org/10.3928/02793695-

20180329-04

Kumfor, F., Irish, M., Leyton, C., Miller, L., Lah, S., Devenney, E., Hodges, J. R., & Piguet,
O. (2014). Tracking the progression of social cognition in neurodegenerative
disorders. Journal of Neurology, Neurosurgery & Psychiatry, 85(10), 1076-1083.

https://doi.org/10.1136/jnnp-2013-307098

Kumfor, F., Teo, D., Miller, L., Lah, S., Mioshi, E., Hodges, J. R., Piguet, O., & Irish, M.
(2016). Examining the relationship between autobiographical memory impairment and
carer burden in dementia syndromes. Journal of Alzheimer’s Disease, 51(1), 237—248.

https://doi.org/10.3233/JAD-150740

Le Bouc, R., Lenfant, P., Delbeuck, X., Ravasi, L., Lebert, F., Semah, F., & Pasquier, F.
(2012). My belief or yours? Differential theory of mind deficits in frontotemporal
dementia and Alzheimer’s disease. Brain: A Journal of Neurology, 135(10), 3026—

3038. https://doi.org/10.1093/brain/aws237

Leinonen, E., Korpisammal, L., Pulkkinen, L.-M., & Pukuri, T. (2001). The comparison of
burden between caregiving spouses of depressive and demented patients. International

Journal of Geriatric Psychiatry, 16(4), 387-393. https://doi.org/10.1002/gps.351

Lethin, C., Leino-Kilpi, H., Bleijlevens, M. H. C., Stephan, A., Martin, M. S., Nilsson, K.,
Nilsson, C., Zabalegui, A., & Karlsson, S. (2020). Predicting caregiver burden in
informal caregivers caring for persons with dementia living at home—A follow-up
cohort study. Dementia: The International Journal of Social Research and Practice,

19(3), 640-660. https://doi.org/10.1177/1471301218782502

Lippe, M., Crowder, A., Carter, P., & Threadgill, A. H. (2021). Variables impacting the

quality of life of dementia caregivers: A data visualization analysis. Journal of

Nursing Scholarship, 53(6), 772—780. https://doi.org/10.1111/jnu.12718


https://doi.org/10.3928/02793695-20180329-04
https://doi.org/10.3928/02793695-20180329-04
https://doi.org/10.1136/jnnp-2013-307098
https://doi.org/10.3233/JAD-150740
https://doi.org/10.1093/brain/aws237
https://doi.org/10.1002/gps.351
https://doi.org/10.1177/1471301218782502
https://doi.org/10.1111/jnu.12718

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 39

Liu, Z., Heffernan, C., & Tan, J. (2020). Caregiver burden: A concept analysis. International

journal of nursing sciences, 7(4), 438-445. https://doi.org/10.1016/]j.ijnss.2020.07.012

Logsdon, R. G., Gibbons, L. E., McCurry, S. M., & Teri, L. (1999). Quality of life in
Alzheimer’s disease: Patient and caregiver reports. Journal of Mental Health and
Aging, 5(1), 21-32.

Martin, J. T., Chapman, K. R., Was, C., & Spitznagel, M. B. (2022). Factors of dementia
caregiver burden differentially contribute to desire to institutionalize. Journal of
Geriatric Psychiatry and Neurology, 35(4), 594-600.

https://doi.org/10.1177/08919887211036183

Martinez, M., Multani, N., Anor, C. J., Misquitta, K., Tang-Wali, D. F., Keren, R., Fox, S.,
Lang, A. E., Marras, C., & Tartaglia, M. C. (2018). Emotion detection deficits and
decreased empathy in patients with Alzheimer’s disease and Parkinson’s disease affect
caregiver mood and burden. Frontiers in Aging Neuroscience, 10.

https://doi.org/10.3389/fnagi.2018.00120

Matthew, M. P., McEntee, M. L., & Suri, Y. (2021). Caregiver Quality of Life: How to
Measure It and Why. American journal of health promotion, 35(7), 1042—-1045.

https://doi.org/10.1177/08901171211030142f

McAuliffe, L., Ong, B., & Kinsella, G. (2020). Mediators of burden and depression in
dementia family caregivers: Kinship differences. Dementia: The International Journal
of Social Research and Practice, 19(7), 2234-2250.

https://doi.org/10.1177/1471301218819345

McAuliffe, L., Wright, B. J., & Kinsella, G. (2021). Memory strategy training can enhance
psychoeducation outcomes for dementia family caregivers: A randomized controlled
trial. The International Journal of Aging & Human Development, 93(2), 722—745.

https://doi.org/10.1177/0091415020933244



https://doi.org/10.1016/j.ijnss.2020.07.012
https://doi.org/10.1177/08919887211036183
https://doi.org/10.3389/fnagi.2018.00120
https://doi.org/10.1177/08901171211030142f
https://doi.org/10.1177/1471301218819345
https://doi.org/10.1177/0091415020933244

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 40

McKhann, G. M., Knopman, D. S., Chertkow, H., Hyman, B. T., Jack, C. R., Jr, Kawas, C.
H., Klunk, W. E., Koroshetz, W. J., Manly, J. J., Mayeux, R., Mohs, R. C., Morris, J.
C., Rossor, M. N., Scheltens, P., Carrillo, M. C., Thies, B., Weintraub, S., & Phelps,
C. H. (2011). The diagnosis of dementia due to Alzheimer's disease: recommendations
from the National Institute on Aging-Alzheimer's Association workgroups on
diagnostic guidelines for Alzheimer's disease. Alzheimer's & Dementia: The Journal
of the Alzheimer's Association, 7(3), 263—269.

https://doi.org/10.1016/j.jalz.2011.03.005

Miller, L. A., Mioshi, E., Savage, S., Lah, S., Hodges, J. R., & Piguet, O. (2013). Identifying
cognitive and demographic variables that contribute to carer burden in dementia.
Dementia and Geriatric Cognitive Disorders, 36(1-2), 43-49.

https://doi.org/10.1159/000347146

Mioshi, E., Foxe, D., Leslie, F., Savage, S., Hsieh, S., Miller, L., Hodges, J. R., & Piguet, O.
(2013). The impact of dementia severity on caregiver burden in frontotemporal
dementia and Alzheimer disease. Alzheimer Disease and Associated Disorders, 27(1),

68—73. https://doi.org/10.1097/WAD.0b013e318247a0bc

Moniz-Cook, E., Manthorpe, J., Carr, I., Gibson, G., & Vernooij-Dassen, M. (2006). Facing
the future: A qualitative study of older people referred to a memory clinic prior to

assessment and diagnosis. Dementia: The International Journal of Social Research

and Practice, 5(3), 375-395. https://doi.org/10.1177/1471301206067113
Montgomery, R. J., Gonyea, J. G., & Hooyman, N. R. (1985). Caregiving and the experience
of subjective and objective burden. Family Relations: An Interdisciplinary Journal of

Applied Family Studies, 34(1), 19-26. https://doi.org/10.2307/583753

Nagatomo, I., Akasaki, Y., Uchida, M., Tominaga, M., Hashiguchi, W., & Takigawa, M.

(1999). Gender of demented patients and specific family relationship of caregiver to


https://doi.org/10.1016/j.jalz.2011.03.005
https://doi.org/10.1159/000347146
https://doi.org/10.1097/WAD.0b013e318247a0bc
https://doi.org/10.1177/1471301206067113
https://doi.org/10.2307/583753

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 41

patients influence mental fatigue and burdens on relatives as caregivers. International

Journal of Geriatric Psychiatry, 14(8), 618-625. https://doi.org/10.1002/(SICI)1099-

1166(199908)14:8<618::AID-GPS989>3.0.CO;2-B

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., Collin, 1.,
Cummings, J. L., & Chertkow, H. (2005). The Montreal Cognitive Assessment,
MoCA: a brief screening tool for mild cognitive impairment. Journal of the American

Geriatrics Society, 53(4), 695-699. https://doi.org/10.1111/].1532-5415.2005.53221.x

Nguyen, T., & Levkoft, S. (2020). “What will come will come”: The journey of adjustment
and acceptance on the path of dementia care among Vietnamese family caregivers.

Qualitative Health Research, 30(10), 1529-1545. https://doi-0rg.proxy-

ub.rug.nl/10.1177/1049732320919390

Oba, H., Matsuoka, T., Kato, Y., & Narumoto, J. (2018). Factors associated with quality of
life of dementia caregivers: Direct and indirect effects. Journal of Advanced Nursing,

74(9), 2126-2134. https://doi-org.proxy-ub.rug.nl/10.1111/jan.13721

Qjifinni, O. 0., & Uchendu, O. C. (2018). Validation and Reliability of the 12-item Zarit
Burden Interview among Informal Caregivers of Elderly Persons in Nigeria. Archives
of basic and applied medicine, 6(1), 45-49.

Paredes, A. M., Perrin, P. B., Peralta, S. V., Stolfi, M. E., Morelli, E., & Arango-Lasprilla, J.
C. (2017). Structural equation model linking dementia cognitive functioning, caregiver
mental health, burden, and quality of informal care in Argentina. Dementia: The
International Journal of Social Research and Practice, 16(6), 766—779.

https://doi.org/10.1177/1471301215617080

Parker, M., Barlow, S., Hoe, J., & Aitken, L. M. (2022). The bubble of normalisation: A

qualitative study of carers of people with dementia who do not seek help for a


https://doi.org/10.1002/(SICI)1099-1166(199908)14:8%3c618::AID-GPS989%3e3.0.CO;2-B
https://doi.org/10.1002/(SICI)1099-1166(199908)14:8%3c618::AID-GPS989%3e3.0.CO;2-B
https://doi.org/10.1111/j.1532-5415.2005.53221.x
https://doi-org.proxy-ub.rug.nl/10.1177/1049732320919390
https://doi-org.proxy-ub.rug.nl/10.1177/1049732320919390
https://doi-org.proxy-ub.rug.nl/10.1111/jan.13721
https://doi.org/10.1177/1471301215617080

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 42

diagnosis. Journal of Geriatric Psychiatry and Neurology, 35(5), 717-732.

https://doi.org/10.1177/08919887211060018

Phillips, L. H., Scott, C., Henry, J. D., Mowat, D., & Bell, J. S. (2010). Emotion perception in
Alzheimer’s disease and mood disorder in old age. Psychology and Aging, 25(1), 38—

47. https://doi.org/10.1037/a0017369

Reitan, R. M. (1955). The relation of the Trail Making Test to organic brain damage. Journal
of Consulting Psychology, 19(5), 393-394. https://doi-org.proxy-
ub.rug.nl/10.1037/h0044509

Revenson, T., Griva, K., Luszczynska, A., Morrison, V., Panagopoulou, E., Vilchinsky, N.,
Hagedoorn, M., et al. (2016). Caregiving in the illness context. Springer, London

Rey, A. (1964). Rey auditory verbal learning test (RAVLT). L’Examen clinique en
psychologie. Paris: PUF.

Rosdinom, R., Zarina, M. Z. N., Zanariah, M. S., Marhani, M., & Suzaily, W. (2013).
Behavioural and psychological symptoms of dementia, cognitive impairment and
caregiver burden in patients with dementia. Preventive Medicine: An International
Journal Devoted to Practice and Theory, 57(Suppl), S67-S69.

https://doi.org/10.1016/j.ypmed.2012.12.025

Sanchez-Cubillo, 1., Periafiez, J. A., Adrover-Roig, D., Rodriguez-Sanchez, J. M., Rios-Lago,
M., Tirapu, J., & Barceld, F. (2009). Construct validity of the Trail Making Test: role
of task-switching, working memory, inhibition/interference control, and visuomotor
abilities. Journal of the International Neuropsychological Society, 15(3), 438-450.

https://doi.org/10.1017/S1355617709090626

Santos, R. L., Sousa, M. F., Simbes-Neto, J. P., Nogueira, M. L., Belfort, T. T., Torres, B.,

Rosa, R. D., Laks, J., & Dourado, M. C. (2014). Caregivers' quality of life in mild and


https://doi.org/10.1177/08919887211060018
https://doi.org/10.1037/a0017369
https://doi.org/10.1016/j.ypmed.2012.12.025
https://doi.org/10.1017/S1355617709090626

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 43

moderate dementia. Arquivos de neuro-psiquiatria, 72(12), 931-937.

https://doi.org/10.1590/0004-282X20140155

Scheltens, P., De Strooper, B., Kivipelto, M., Holstege, H., Chételat, G., Teunissen, C. E.,
Cummings, J., & van der Flier, W. M. (2021). Alzheimer’s disease. The Lancet,

397(10284), 1577-1590. https://doi.org/10.1016/S0140-6736(20)32205-4

Schmand, B., Houx, P. & De Koning, I. (2012). Normen neuropsychologische tests. Utrecht:
NIP sectie Neuropsychologie.

Serrano-Aguilar, P. G., Lopez-Bastida, J., & Yanes-Lopez, V. (2006). Impact on health-
related quality of life and perceived burden of informal caregivers of individuals with
Alzheimer's disease. Neuroepidemiology, 27(3), 136-142.

https://doi.org/10.1159/000095760

Spatuzzi, R., Vespa, A., Fabbietti, P., Ricciuti, M., Rosati, G., Guariniello, L., Verrastro, M.
A. F., Attademo, L., & Giulietti, M. V. (2022). Elderly helping other elderly: A
comparative study of family caregiver burden between patients with dementia or
cancer at the end of life. Journal of Social Work in End-of-Life & Palliative Care,

18(1), 96-108. https://doi.org/10.1080/15524256.2022.2042459

Spitzer, N., Shafir, T., Lerman, Y., & Werner, P. (2019). The relationship between caregiver
burden and emotion recognition deficits in persons with MCI and early AD: The
mediating role of caregivers’ subjective evaluations. Alzheimer Disease and
Associated Disorders, 33(3), 266-271.

https://doi.org/10.1097/WAD.0000000000000323

Stephan, A., Afram, B., Koskenniemi, J., Verbeek, H., Soto, M. E., Bleijlevens, M. H. C.,
Sutcliffe, C., Lethin, C., Risco, E., Saks, K., Hamers, J. P. H., & Meyer, G. (2015).
Older persons with dementia at risk for institutionalization in eight European

countries: A cross-sectional study on the perceptions of informal caregivers and


https://doi.org/10.1590/0004-282X20140155
https://doi.org/10.1016/S0140-6736(20)32205-4
https://doi.org/10.1159/000095760
https://doi.org/10.1080/15524256.2022.2042459
https://doi.org/10.1097/WAD.0000000000000323

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 44

healthcare professionals. Journal of Advanced Nursing, 71(6), 1392—1404.

https://doi.org/10.1111/jan.12493

Strijkert, F., Huitema, R. B., van Munster, B. C., & Spikman, J. M. (2023). Impaired Emotion
Recognition: A Potential Marker for Social Behavioral Problems in Patients With
Amnestic Mild Cognitive Impairment and Early Alzheimer Disease?. Alzheimer
disease and associated disorders, 37(3), 189-194.

https://doi.org/10.1097/WAD.0000000000000567

Thorgrimsen, L., Selwood, A., Spector, A., Royan, L., de Madariaga Lopez, M., Woods, R.
T., & Orrell, M. (2003). Whose quality of life is it anyway? The validity and reliability
of the Quality of Life-Alzheimer's Disease (QoL-AD) scale. Alzheimer disease and

associated disorders, 17(4), 201-208. https://doi.org/10.1097/00002093-200310000-

00002

Torlaschi, V., Maffoni, M., Maltauro, G., Pierobon, A., Vigoré, M., Maestri, R., Chimento, P.,
Buonocore, M., Mancardi, G., & Fundaro, C. (2022). The patient—caregiver dyad: The
impact of cognitive and functional impairment. Neurological Sciences, 43(4), 2481—

2490. https://doi.org/10.1007/s10072-021-05712-2

Torisson, G., Stavenow, L., Minthon, L., & Londos, E. (2016). Reliability, validity and
clinical correlates of the Quality of Life in Alzheimer’s disease (QoL-AD) scale in
medical inpatients. Health and Quality of Life Outcomes, 14, 90.

https://doi.org/10.1186/s12955-016-0493-8

Torres, B., Santos, R. L., de Sousa, M. F. B., Neto, J. P. S., Nogueira, M. M. L., Belfort, T. T,
Dias, R., & Dourado, M. C. N. (2015). Facial expression recognition in Alzheimer’s
disease: A longitudinal study. Arquivos de Neuro-Psiquiatria, 73(5), 383-3809.

https://doi.org/10.1590/0004-282X20150009



https://doi.org/10.1111/jan.12493
https://doi.org/10.1097/WAD.0000000000000567
https://doi.org/10.1097/00002093-200310000-00002
https://doi.org/10.1097/00002093-200310000-00002
https://doi.org/10.1007/s10072-021-05712-2
https://doi.org/10.1186/s12955-016-0493-8
https://doi.org/10.1590/0004-282X20150009

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 45

Tulek, Z., Baykal, D., Erturk, S., Bilgic, B., Hanagasi, H., & Gurvit, I. H. (2020). Caregiver
burden, quality of life and related factors in family caregivers of dementia patients in
Turkey. Issues in Mental Health Nursing, 41(8), 741-749.
https://doi.org/10.1080/01612840.2019.1705945

van den Kieboom, R., Snaphaan, L., Mark, R., & Bongers, I. (2020). The trajectory of

caregiver burden and risk factors in dementia progression: A systematic review.

Journal of Alzheimer’s Disease, 77(3), 1107-1115. https://doi.org/10.3233/JAD-
200647

Werner, P., Ulitsa, N., Shephet, D., Abojabel, H., Alpinar-Sencan, Z., & Schicktanz, S.
(2021). Fear about Alzheimer’s disease among Israeli and German laypersons, persons
with Mild Neurocognitive Disorder and their relatives: A qualitative study.
International Psychogeriatrics, 33(10), 1019-1034.

https://doi.org/10.1017/S1041610220003397

Wiglesworth, A., Mosqueda, L., Mulnard, R., Liao, S., Gibbs, L., & Fitzgerald, W. (2010).
Screening for abuse and neglect of people with dementia. Journal of the American

Geriatrics Society, 58(3), 493-500. https://doi.org/10.1111/].1532-5415.2010.02737.x

WHO. (2023). Dementia [Fact sheet]. https://www.who.int/news-room/fact-

sheets/detail/dementia

WHOQOL Group. (1995). The World Health Organization Quality of Life assessment
(WHOQOL): position paper from the World Health Organization. Social science &

medicine, 41(10), 1403-14009. https://doi.org/10.1016/0277-9536(95)00112-k

Wolff, J. L., Spillman, B. C., Freedman, V. A., & Kasper, J. D. (2016). A National Profile of
Family and Unpaid Caregivers Who Assist Older Adults With Health Care Activities.
JAMA internal medicine, 176(3), 372-379.

https://doi.org/10.1001/jamainternmed.2015.7664



https://doi.org/10.3233/JAD-200647
https://doi.org/10.3233/JAD-200647
https://doi.org/10.1017/S1041610220003397
https://doi.org/10.1111/j.1532-5415.2010.02737.x
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
https://doi.org/10.1016/0277-9536(95)00112-k
https://doi.org/10.1001/jamainternmed.2015.7664

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 46

Wolters, F., & lkram, A. (2019). Epidemiology of Vascular Dementia Nosology in a Time of
Epiomics. Arteriosclerosis Thrombosis & Vascular Biology, 39(8), 1542-1549.

https://doi.org/10.1161/atvbaha.119.311908

Yoshino, H., & Takechi, H. (2023). How patients with dementia influence caregiver burden
using the Dementia Assessment Sheet for Community-based Integrated Care System-

21 items (DASC-21) and Zarit Caregiver Burden Interview (ZBl). Psychogeriatrics,

23(1), 157-163. https://doi.org/10.1111/psyq.12921

Young, A. W., Perrett, D., Calder, A., Sprengelmeyer, R. & Ekman, P. (2002). Facial
expressions of emotion: Stimuli and tests (FEEST). Bury St. Edmunds, UK: Thames
Valley Test Company.

Yu,J., Yap, P., & Liew, T. M. (2019). The optimal short version of the Zarit Burden
Interview for dementia caregivers: Diagnostic utility and externally validated cutoffs.
Aging & Mental Health, 23(6), 706—-710.

https://doi.org/10.1080/13607863.2018.1450841

Zarit, S. H., & Zarit, J. M. (1987). Instructions for the Burden Interview. Technical

Document, University Park, PA: Pennsylvania State University.


https://doi.org/10.1161/atvbaha.119.311908
https://doi.org/10.1111/psyg.12921
https://doi.org/10.1080/13607863.2018.1450841

DEMENTIA CAREGIVERS AND THE COGNITIVE FUNCTIONING OF CARE RECIPIENTS 47

Appendix A

Letter with Study Information for Eligible Participants

VESTA studie

Geachte heerfmevrauw,

Het Universitair Medisch Centrum Groningen (UMCG) behandelt niet alleen mensen
met een ziekte, maar voert ook wetenschappelijk onderzoek uit. Dit onderzoek is
nadig om de gezondheidszorg verder te verbeteren. Wetenschappelijk onderzoek is
alleen mogelijk met de medewerking van vrijwilligers: dit kunnen gezonde mensen
zijn of mensen met een ziekte.

Dit onderzoek

In dit onderzoek willen wij een aantal psychologische testen en vragenlijsten
afnemen bij bezoekers van het Universitair Centrum Ouderengeneeskunde (UCO)
die testonderzoek ondergaan.

Wij doen onderzoek naar gedragsveranderingen en de mogelijke belasting die
mantelzorgers ervaren. Om zo goed mogelijk onderzoek te kunnen doen, willen wij
aan zoveel mogelijk mensen vragen om mee te doen aan het onderzoek. Dit
betekent niet dat u ook gedragsveranderingen moet ervaren, of dat uw pariner, zoon
of dochter zich als mantelzorger moet beschouwen. We willen juist een zo breed

mogelijke afspiegeling van bezoekers aan de afdeling Ouderengeneeskunde vragen
om mee te werken.

Wat vragen wij van u?

Wij vragen u of we enkele extra testen mogen uitvoeren, die wij vervolgens vaor
wetenschappelifk onderzoek gebruiken. Het onderzoek zal u maar weinig meer tijd
kosten dan u anders kwijt bent aan het standaard testonderzoek. Het psychologisch
onderzoek wordt uitgevoerd door medewerkers en stagiaires van de afdeling
Quderengeneeskunde.

Als u geinteresseerd bent in een uitgebreide beschrijving van het psychologisch
onderzoek, kunt u contact opnemen met Fijanne Strijkert, neuropsychologe van de
afdeling Ouderengeneeskunde (telefonisch te bereiken via 050-3613742).

Privacy en vrijwillige deelname
Uw gegevens worden anoniem verwerkt. Uw deelname is vripwillig. U kunt uw
toestemming op elk moment en zonder opgaaf van redenen intrekken.,

Wilt u meedoen?

Als u mee wilt doen mel het onderzoek kunt u het toestemmingformulier invullen en
ondertekenen. U kunt het formulier in de bijgevoegde envelop opsturen, een
postzegel is niet nodig. U kunt het formulier ook inleveren bij de balie.

Vragen?
Hebt u vragen over het onderzoek, dan kunt u contact opnemen met mij.

Met vriendelijke groet,
Fijanne Strijkert, neuropsychologe van de afdeling Ouderengeneeskunde

Telefoonnummer: 050-3613742
E-mailadres: f.strijkert@umcg.nl
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Appendix B

Informed Consent Sheet

VESTA studie Controle proefpersonen Deelnemernummer:

Toestemmingverklaring
deelname aan wetenschappelijk onderzoek

VESTA studie

Ik ben naar tevredenheid over het onderzoek geinformeerd. |k heb de informatiebrief
goed gelezen. Ik heb vragen kunnen stellen over het onderzoek. Ik heb voldoende
bedenktijd gehad en goed kunnen nadenken over mijn deelname.

Mijn deelname aan dit onderzoek is geheel vrijwillig. Ik weet dat ik het recht heb om op
elk moment en zonder opgave van reden mijn toestemming weer in te trekken.

lk geef mijn toestemming aan deelname aan het onderzoek en geef toesternming tot het
gebruiken van de gegevens voor wetenschappelijk onderzoek en publicaties in
wetenschappelijke tijdschriften. Ik begrijp dat de onderzoeksgegevens anoniem
opgeslagen en gebruikt zulien worden.

Geboortedatum:

Handtekening: Datum:
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Appendix C

ZBIl Form — 12-1tem Version

“Quite “Nearly
“Never” “Rarely” “Sometimes frequently” always”
©) (1 "(2) (3) 4

Do you feel...?

That because of the time you spend
with your relative that you don't have
enough time for yourself?

Stressed between caring for your
relative and trying to meet other
responsibilities (work/family)?

Angry when you are around your
relative?

That your relative currently affects
your relationship with family members
or friends in a negative way?
Strained when you are around your
relative?

That your health has suffered
because of your involvement with your
relative?

That you don't have as much privacy
as you would like because of your
relative?

That your social life has suffered
because you are caring for your
relative?

That you have lost control of your life
since your relative's iliness?

Uncertain about what to do about your
relative?

You should be doing more for your
relative?

You could do a better job in caring for
your relative?

Center to Advance Palliative Care (n.d.). Short Form Zarit Burden Interview (ZBI-12) [PDF].

Retrieved February 14, 2024, from: https://www.oncozine.com/wp-

content/uploads/2018/11/ZBI1-12 Form.pdf

Factors of the ZBI (Bédard et al., 2001):
e Personal strain: Items 1, 2, 3,4,5,6,7,8,9

e Role strain: Items 10, 11, 12


https://www.oncozine.com/wp-content/uploads/2018/11/ZBI-12_Form.pdf
https://www.oncozine.com/wp-content/uploads/2018/11/ZBI-12_Form.pdf
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Appendix D

QoL-AD Form

UWMC/ADPR/QOL
Aging and Dementia: Quality of Life in AD
Quality of Life: AD

(Participant Version)

ID Number Assessment Number Interview Date

LI L] L0 OO 06

Month Day  Year

Instructions: Interviewer administer according to standard instructions. Circle your responses.

I. Physical health Poor Fair Good Excellent
2 Energy Poor Fair Good Excellent
3. Mood Poor Fair Good Excellent
4. Living situation Poor Fair Good Excellent
5. Memory Poor Fair Good Excellent
6. Family Poor Fair Good Excellent
7. Marriage Poor Fair Good Excellent
8. Friends Poor Fair Good Excellent
9. Self as a whole Poor Fair Good Excellent
L gllzili}z:soedo DRI Poor Fair Good Excellent
['1. Ability to do things for fun Poor Fair Good Excellent
2. Money Poor Fair Good Excellent
I3. Life as a whole Poor Fair Good Excellent

Cogs Clubs (n.d.). Quality of Life in Alzheimer’s Disease [PDF]. Retrieved February 14,

2024, from: https://www.cogsclub.org.uk/professionals/files/QOL-AD.pdf

Factors of the QoL-AD (Torisson et al., 2016):
e Physical well-being: items 1, 2, 10, 11
e Social well-being: items 4, 6, 7, 8, 12, 13

e Psychological well-being: items 3, 5, 9


https://www.cogsclub.org.uk/professionals/files/QOL-AD.pdf
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Appendix E

Correlation Matrix of the Independent Variables

Measure EFT RAVLT-DR adj.
EFT -
RAVLT-DR adj. .083 -
TMT B/A ratio 313 -.010

Note. Reported values are Pearson Correlations



