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Abstract

Background—-Behavioral and psychological symptoms of dementia (BPSDs) are routinely cited
as important predictors of caregiver burden and depression. Although BPSDs include a wide
variety of patient behaviors, they are routinely grouped together as one construct to differentiate
them from cognitive symptoms of dementia. Determining the specific BPSDs that result in
increased depression and burden for caregivers may elucidate the stress process for caregivers and
facilitate the development of effective interventions for caregivers.

Methods—We conducted a systematic review of English-language articles published from 1990
to 2010 to determine whether there are known symptoms or symptom clusters which exert undue
negative impact on caregiver depression and burden. Additionally, we review systems used for
classifying BSPD symptom clusters and determine whether there have been any mechanisms
studied by which individual BPSD symptoms negatively affect caregivers. Finally, we examine
how the role of timing of symptoms has been examined within the literature.

Results—Thirty-five original research articles examined the impact of an individual behavior
symptom on caregiver burden or depression/depressive symptoms. The studies had no consistent
system for categorizing symptoms. Although depression, aggression, and sleep disturbances were
the most frequently identified patient symptoms to impact negatively on caregivers, a wide range
of symptoms was associated with caregiver burden and depression.

Conclusions—The evidence is not conclusive as to whether some symptoms are more important
than others. The studies reviewed were largely exploratory relative to the differential impact of
individual BPSDs and did not focus on testing causal mechanisms by which specific symptoms
exert more impact on caregiver mental health than others. Future research may benefit from the re-
conceptualization of BPSDs from the perspective of their impact on the caregiver to examine
hypothesis-driven differences among BPSD symptom clusters.
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Introduction

Family caregiving of dementia patients has well-documented negative effects on the health
and well-being of caregivers (Schulz et al., 1995; Pinquart and Sorensen, 2003b). Caregiver
burden refers to the caregiver’s perceived emotional, social, and financial consequences of
care provision (Zarit et al,, 1980). Research on the health effects of dementia caregiving has
largely been guided by the stress process model (Pearlin et al., 1990; Aneshensel et al,
1995), which conceptualizes caregiving as the proliferation, or spread, of stress from
primary stressors (e.g. measures of dementia severity) to increased risk of morbidity
including major depression or depressive symptomatology.

Researchers have consistently demonstrated associations between the psychiatric or
behavioral disturbances related to dementia (i.e. the behavioral and psychological symptoms
of dementia, or BPSDs) and negative outcomes for caregivers of patients with dementia
including increased caregiver burden, stress, or depressive symptoms (Pinquart and
Sorensen, 2003a; Black and Almeida, 2004). BPSDs are often referred to as “problem
behaviors” or simply “behavioral disturbances” and include verbal and physical aggression,
agitation, psychotic symptoms (e.g. hallucinations and delusions), sleep disturbances,
depression, oppositional behavior, and wandering. These behaviors are reported to be more
stressful for caregivers than cognitive and functional problems in the patient, perhaps due to
the capricious nature of BPSD. While the functional and cognitive trajectories for the
dementia patient follow an expected steady decline, behavior problems can ebb and flow,
which can leave the caregiver less prepared to handle such behaviors adequately.
Additionally, because they effectively alter the patient’s personality, BPSDs may serve as
more dramatic reminders of the major changes that have occurred in the patient and the loss
experienced by the caregiver. BPSDs are also associated with more caregiver anger and
resentment toward the patient than other aspects of the disease (e.g. cognitive decline; Croog
et al., 2006) suggesting that there is a negative emotional response to BPSDs, which could
increase caregiver stress and negatively affect caregiver psychological health.

While BPSDs are increasingly recognized as important aspects of dementia that are
associated with disease outcomes and require treatment, they are difficult to measure
because symptoms are episodic and subject to environmental provocations, and caregivers
often report on the frequency or intensity of BPSDs. Moreover, various measures exist and
are used to assess the presence of BPSDs (Jeon ef al., 2011) resulting in a lack of clear
consensus as to which symptoms constitute BPSDs or how these symptoms should be
categorized (Finkel et al, 1996). BPSDs are most often measured in summative fashion,
where the occurrence or frequency of behavior problems are summed and operationalized as
a single construct of “behavior problems.” The vast majority of routinely cited references
published in the past 20 years that provide evidence on the empirical relationships between
BPSDs and caregiver negative outcomes did not examine or even review the effect of
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individual symptoms (e.g. delusions) or separate clusters of symptoms (e.g. psychotic
behaviors) in favor of the summative approach to behavior problems (Schulz and
Williamson, 1991; Aneshensel et al., 1995; Burns, 2000; Pinquart and Sorensen, 2003a).
Specific BPSDs (individual symptoms or clusters) should be examined to determine whether
there are components of BPSDs that differentially impact caregiver burden or depression.
The failure to capture the complexity of unique behaviors or clusters of behaviors limits our
understanding of whether there are particular aspects of dementia behavior that have more
deleterious effects on caregiver burden and depression, especially given that individual
symptoms clearly have value in understanding the nature and progression of dementia.

Certain individual patient symptoms or symptom clusters may result in more burden or
depression for the caregiver than others because they may be more difficult to manage
physically, may be taken more personally by the caregiver, or may serve as more dramatic
reminders of loss of a loved one. Specific psychotic behaviors (e.g. delusions of
abandonment, paranoid delusions) may be particularly disturbing to caregivers who are
being accused of not helping the patient despite all their efforts, whereas other behaviors that
do not involve the caregiver (e.g. auditory hallucinations) may be less threatening to the
caregiver. Individual behaviors may ultimately affect the caregiver’s mood and ability to
effectively care for the patient via different pathways, i.e. by differentially evoking more
burden, fear, or sympathy. Understanding whether specific BPSD clusters have more
negative impact on caregiver burden and depression and the mechanisms by which this
occurs can help to target treatment and intervention efforts more effectively for patient—
caregiver dyads.

Furthermore, as patient—caregiver relationships develop within the chronic disease context of
dementia (which may last for years), considering the timing of behaviors (i.e. existence of
sensitive time periods for onset of BPSD symptoms and caregiver adaptation to symptoms
over time) relative to caregiver burden and depression is necessary. The dementia caregiver
confronts challenges extending throughout the disease course, including patient cognitive
and functional decline as well as variation in individual BPSDs, which are known to change
with illness progression (Davis et al., 1997; Aalten ef al., 2005). Establishing whether and
how the timing of individual behaviors affects caregiver response is paramount to
understanding the etiology of caregiver burden and depression and developing effective
interventions appropriate to the changing course of disease. By studying the impact of
timing of behaviors, we may, for example, be able to focus on specific stages of the patient—
caregiver relationship in which intervention for caregivers would be most beneficial.

Our aim was to review the literature on the relationship between BPSDs and caregiver
outcomes to determine whether there are known symptoms or symptom clusters which exert
undue negative impact on caregiver burden and depression. Additionally, we reviewed scales
used to measure BPSDs and approaches used for classifying BSPD symptom clusters to
determine whether variations in measurement/scaling may also account for differences in
caregiver burden and depression. Finally, we look to see how the role of timing of symptoms
has been examined within the literature.
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Materials for this review were primarily identified through searches of two electronic
databases for peer-reviewed published articles: the MED-LINE/Pubmed and Psychinfo.
Search terms were selected based on initial review of relevant keywords across databases
that were likely to yield relevant results. Initial search terms included the following
keywords and/or subject headings: (1) “dementia” or “Alzheimer,” (2) “caregivers” or
“caregiving,” and (3) “behavior symptom” or “BPSD” or “psychiatric” or
“neuropsychiatric” or “hallucination” or “delusion” or “aggression” or “agitation” or
“wandering” or “psychosis” or “depression” or “behavior.” A search of related articles in
these databases, references in review articles and other relevant articles, and consultation
with recognized experts yielded additional articles for review.

A set of 708 unique abstracts or articles was reviewed through 2010. Inclusion criteria were
as follows: (1) published in the last 20 years (i.e. after 1989, in order to focus the review on
the most recent information regarding caregiving); (2) written in English; (3) peer-reviewed,
(4) original research (i.e. no review articles); (5) participants were informal or family
caregivers of older adults with Alzheimer’s disease (AD) or dementia in general; (6)
included measure of caregiver depression, depressive symptoms, or caregiver burden as an
outcome; and (7) included as exposure variable at least one specific dementia patient
behavioral or psychological symptom/symptom cluster. Studies were included even if patient
behavior—caregiver outcomes were not the primary research interest. Articles were excluded
if they (1) were case reports, cases series, or contained 20 or fewer subjects; (2) assessed
BPSD as a cumulative variable; (3) focused on a specific subtype of dementia other than
AD; (4) did not perform a test to determine whether the association between individual
patient behaviors and caregiver outcomes was statistically significant (e.g. baseline data
from clinical trials that reported mean scores of caregiver distress outcomes for two or more
symptoms); or (5) examined relationship between BPSD and caregiving among patients with
unique neuropsychiatric profiles.

Of abstracts screened, 580 were excluded for not meeting initial eligibility criteria. Of the
128 studies retrieved, 55 were excluded because they did not study the association between
individual BPSDs and caregiver burden or depression. Additionally, review studies (/7= 6),
clinical trials that did not measure impact of behaviors on caregivers (7= 9), descriptive
studies that failed to quantify the association between BPSD and caregiver depression or
burden (7= 17), and case reports or studies with 7 < 20 were also excluded (/7= 6). The final
number of articles included was 35.

Studies included in the analysis were reviewed to: (1) determine reasons for testing
individual BPSDs or utilizing specific classification systems; (2) determine which individual
symptoms or clusters were tested and had impact on caregiver outcomes; (3) identify any
causal mechanisms hypothesized and tested; and (4) determine if and how the role of timing
of symptoms was studied. As a part of this analysis, we extracted the following study data:
design, setting, population, diagnosis, exposure and outcome measures, BPSD categorization
schemas, analytical approaches, and control for potential confounding.
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Impactful symptoms/symptom clusters were operationalized as follows: symptoms with
effect estimates designated as statistically significant in adjusted analyses (or unadjusted
when not available) based on p-value <0.05 or with 95% confidence intervals that did not
include null values. In our review of findings across studies, we retained all original
categorizations of symptoms by investigators and only combined symptoms when they
represented the same construct but had different labels (e.g. depression and dysphoria were
combined into one category referred to as depression). Symptoms that were combined by
authors but consisted of more than one construct were separated when appropriate (e.g. we
separated aggression/agitation, a single category within the Neuropsychiatric Inventory
(NPI), into two symptoms, namely, aggression and agitation; see Cummings et al., 1994).
We also excluded memory problems as a type of BPSD as the focus of this paper is on non-
cognitive behavioral and psychological symptoms.

We tallied which symptoms were reported as impactful across relevant studies and also
examined how often symptoms were reported as impactful relative to how often the
symptom was examined. Symptoms commonly examined (= three individual articles) were
separately reviewed to determine those symptoms most often found to be impactful. All
articles were examined to determine whether there were a priori hypotheses regarding which
symptoms would have more severe effects for caregivers. Additionally, we noted whether
studies included mediation analyses to determine causal mechanisms for patient—caregiver
associations and reviewed study designs in detail to assess the role of timing of symptoms
within longitudinal designs. Finally, we examined overall study quality (e.g. sample size,
population source, statistical control for potential confounding) to determine whether poor
quality factors such as small sample size contributed to our findings.

In addition to examining findings across all studies, we initially examined studies that
assessed caregiver burden (7= 23) and caregiver depressive symptoms (n7= 17) separately
because caregiver burden and depression are different constructs. Five studies examined both
caregiver burden and caregiver depression as outcomes (LoGiudice et a/., 1995; Chappel and
Penning, 1996; Donaldson et al., 1998; Victoroff et al., 1998; Berger et al., 2005). These
outcomes were considered separately, for a total of 35 articles and 40 outcomes assessed.
Information from each study was extracted and is presented in Tables 1 (MV=17) and 2 (N=
23). These data are organized by study author and list all symptoms tested and associated
with the outcome of interest.

Approaches to measuring and categorizing individual symptoms

Across the 35 studies that met the inclusion criteria and investigated at least one individual
symptom or symptom cluster, 25 different scales were used to measure BPSDs. Ten (29%)
of the reviewed studies (Heok and Li, 1997; Magai and Cohen, 1998; Victoroff et al., 1998;
Caron et al., 1999; Gonzalez-Salvador et al., 1999; Riello et al.,, 2002; Berger et al., 2005;
Mahoney et al., 2005; Allegri et al., 2006; Shaji et al., 2009) made use of one of the
following commonly used scales to study a broad range of behaviors: (1) the Behavioral
Pathology in Alzheimer’s Disease (BEHAVE-AD) rating scale (Reisberg et al., 1996), which
assesses behaviors occurrence over seven domains — delusions, hallucinations, activity
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disturbances, aggression, sleep, affective symptoms, and anxiety; and (2) the NPI
(Cummings et al., 1994), which assesses ten individual behaviors — delusions,
hallucinations, agitation/aggression, disinhibition, abberant motor behavior, irritability,
dysphoria, anxiety, apathy, and euphoria — with follow-up questions on severity and
frequency of behavior. Measures vary as to whether they assess and/or give weight to the
frequency of behavior occurrence (e.g. in the Revised Memory and Behavior Problems
Checklist (Teri et al., 1992), the caregiver notes how often behavior occurred on five-point
Likert scale). Other studies employed one or more assessments used to measure more
specific aspects of symptomatology: for example, four studies (Hadjistavropoulos et al.,
1994; Molloy et al., 1996; Bédard et al., 2005; Mahoney et al., 2005) used the Geriatric
Depression Scale (GDS; Brink et al., 1982), which measures patient depressive symptoms
using 15 or 30 dichotomous (yes/no) questions. Additionally, not all studies made use of
validated BPSD scales, instead relying on clinical diagnoses of behaviors such as psychosis
(Harwood et al., 1998) or original lists of individual items to measure BPSD (Lim et al.,
1999; Onishi et al., 2005).

There was no consistent approach to the categorization of symptoms across studies. Two
studies did not provide any information on categorization schema (Molloy et a/., 1996;
Covinsky et al., 2003) and almost half (7= 17) did not employ any system of categorization,
instead using select individual items or diagnoses (Gallagher-Thompson et al., 1992; Reis et
al., 1994; Ballard et al., 1995; Grafstrom and Winblad, 1995; Heok and Li, 1997; Brodaty
and Luscombe, 1998; Elmstahl et a/.,, 1998; Harwood et a/., 1998; Magai and Cohen, 1998;
Gonzalez-Salvador et al., 1999; Lim et al,, 1999; Neundorfer ef a/., 2001; Onishi et al.,
2005; Allegri et al., 2006; Lim et al., 2008; Shaji et al,, 2009). The remainder of studies
either used (1) subscales of instruments or (2) subscales and select individual scale items.
The use of subscales and/or individual items resulted in the testing of a range of symptoms/
symptom clusters that often include overlapping constructs: for example, while some studies
(Donaldson et al., 1998; Harwood et af., 1998) used the broader category of “psychasis,”
others delineated between specific psychotic behaviors such as experiencing hallucinations
and delusions (e.g. Allegri et al., 2006; Shaji et al., 2009). Finally, seven studies (20%)
employed factor analytic techniques to categorize symptoms based on how they clustered
within patients (Hadjistavropoulos et al.,, 1994; Chappel and Penning, 1996; Caron et al.,
1999; Asada et al., 2000; Mahoney et al., 2005; Croog et al., 2006; Tun et al., 2008).

Symptoms that impact caregiver outcomes

No symptom/symptom cluster was consistently identified as having negative impact on
either caregiver burden or caregiver depression by the majority of studies examined. For
those studies assessing caregiver depression, 19 different patient symptoms/symptom
clusters were cited as significantly impacting caregivers. Patient depression was the most
frequently reported symptom associated with caregiver depression (35%; LoGiudice ef al.,
1995; Heok and Li, 1997; Brodaty and Luscombe, 1998; Donaldson et a/., 1998; Harwood et
al., 1998; Neundorfer et al., 2001), although sleep disturbances (18%; LoGiudice et al.,
1995; Donaldson et al., 1998; Berger et al., 2005), anger/aggression (12%; Covinsky et al.,
2003; Danhauer et al., 2004), psychosis (12%; Donaldson et al., 1998; Harwood et al.,
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1998), and agitation (12%; Victoroff et al, 1998; Asada et al., 2000) were also reported by
multiple studies.

Twenty-eight different symptoms/symptom clusters were significantly associated with
caregiver burden in at least one study. Anger/aggression (26%; Reis et al., 1994; Chappel
and Penning, 1996; Victoroff et al., 1998; Gonzalez-Salvador et al., 1999; Berger et al.,
2005; Shaji et al., 2009) and depression (17%; LoGiudice et al., 1995; Donaldson et al.,
1998; Magai and Cohen, 1998; Onishi et al., 2005) were the most frequently cited patient
symptoms associated with caregiver burden although sleep disturbances (13%; Grafstrom
and Winblad, 1995; LoGiudice et al., 1995; Allegri et al., 2006) and repetitive behaviors
(13%; Victoroff et al., 1998; Lim et al., 1999; Bédard et al., 2005) were also reported by
multiple studies.

We ultimately included caregiver burden and depression studies together for analyses after
finding no substantial differences between them. Combining the caregiver burden and
depression studies (/7= 35 articles that assessed 77 = 40 outcomes), we identified 36 different
symptoms that had negative impact on caregivers. One study (Ballard et a/,, 1995) did not
find any specific behavior patterns to be stressful. The most commonly reported symptoms
for either caregiver burden or depression were: depression (25%; Hadjistavropoulos et af.,
1994; LoGiudice et al., 1995; Heok and Li, 1997; Brodaty and Luscombe, 1998; Donaldson
et al., 1998; Magai and Cohen, 1998; Asada et al., 2000; Neundorfer et al.,, 2001; Onishi et
al., 2005), anger/aggression (20%; Reis et al., 1994; Chappel and Penning, 1996; Victoroff
et al., 1998; Gonzalez-Salvador et al., 1999; Covinsky et al., 2003; Danhauer et al., 2004;
Berger et al., 2005; Shaji et al., 2009), and sleep disturbances (15%; Grafstrom and Winblad,
1995; LoGiudice et al., 1995; Donaldson et al., 1998; Allegri et al., 2006). Other symptoms
linked to caregiving outcomes by at least three studies were paranoia (Grafstrom and
Winblad, 1995; LoGiudice et al., 1995; Caron et al., 1999), repetitive behaviors (Victoroff et
al., 1998; Lim et al., 1999; Bédard et al., 2005), anxiety (Caron et al., 1999; Berger et al.,
2005; Allegri et al., 2006), activity disturbances (Caron et al., 1999; Berger et al., 2005;
Shaji et al., 2009), and disruptive behaviors (Levesque et al., 1995; Molloy et al., 1996;
Robinson et al., 2001).

Because only those symptoms tested as predictors have the potential to have a demonstrated
association with caregiver outcomes, we examined how often specific symptoms/symptom
clusters were tested within studies. The following 13 symptoms were examined by at least
three individual articles: affective symptoms, agitation, anger/aggression, activity
disturbances, anxiety, delusions, depression, disinhibition/acting out, disruptive behaviors,
hallucinations, paranoia, repetitive behavior, and sleep disturbances. The most commonly
cited impactful symptoms were also those most frequently tested: 66% of reviewed studies
tested the impact of depression, 43% tested the impact of anger/aggression, and 34% tested
the impact of sleep disturbances. On the other hand, symptoms less frequently cited as
having an impact, e.g. anxiety and paranoia, were each tested by only 9% of reviewed
articles.

Limiting analyses to the 13 most commonly tested symptoms, we assessed the proportion of
studies finding a symptom to be impactful using the number of studies in which the
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symptom was examined as the denominator. Six symptoms impacted caregivers in at least
75% of the studies in which they were examined: anxiety, paranoia, activity disturbances,
disruptive behaviors, agitation and repetitive behavior. Among the three most commonly
reported impactful symptoms, we found that patient depression impacted caregivers in 40%
of the studies, anger/aggression impacted caregivers in 50% of the studies, and sleep
disturbances impacted caregivers in 43% of the studies. On the other hand, while the effect
of patient hallucinations was examined in six studies, only one found the symptom to affect
caregiver burden (Donaldson et a/., 1998); similarly, while delusions were tested seven
times, in only two cases were they found to have negative impact on caregiver burden or
depression (Riello et al,, 2002; Shaji et al., 2009).

Causal mechanisms by which individual BPSD have an impact on caregivers

None of the studies tested causal mechanisms by which a specific symptom/symptom cluster
resulted in caregiver depression or burden. Furthermore, none of the studies presented a
priori hypotheses indicating one symptom would specifically result in increased caregiver
depression or burden than other symptoms. The overwhelming majority of studies were
either exploratory in nature (i.e. interested in assessing which symptoms were associated
with caregiver burden or depression) or tested hypotheses about other issues within the
caregiving relationship such as the role of gender (Bédard et al., 2005), attachment style
(Magai and Cohen, 1998), or family boundary ambiguity (Caron et af., 1999). Several
studies were aimed at testing the influence of only one particular symptom/symptom cluster
on caregiver mental health — e.g. wandering (Lim et al., 2008), delusions (Riello et al.,
2002), depression (Hadjistavropoulos et al.,, 1994; Neundorfer et a/., 2001), and sundowning
(Gallagher-Thompson et al., 1992) — and therefore could not make hypotheses about the
relative effect of multiple symptoms. Investigators who tested the association of more than
one symptom (e.g. aggression and agitation; Danhauer et a/., 2004) with caregiver outcomes
did not hypothesize as to whether one symptom would have a greater impact on caregivers
than another.

Dynamic relationships over time

Although the overwhelming majority of studies were cross-sectional in nature, seven articles
(20%) examined the relationship between individual symptoms and outcomes over multiple
time points; three (Caron et al., 1999; Neundorfer et al,, 2001; Danhauer et al., 2004)
examined caregiver depression as an outcome, three (Gallagher-Thompson et al., 1992;
Grafstrom and Winblad, 1995; Elmstahl et a/., 1998) examined caregiver burden as an
outcome, and one (Berger et al., 2005) examined both outcomes over time. No consistent
patterns could be discerned from these studies due to the small number of longitudinal
studies conducted, the studies’ disparate aims relative to the role of behavior timing, wide
variation in the number of time points assessed, period of time studied, and stage of disease/
caregiving relationship. Yet, these study findings suggest that the timing of behaviors may
impact the relationship between BPSDs and caregiver outcomes. First, specific behaviors
may have more negative effects for caregivers at certain points in the caregiver—patient
relationship. For example, Berger et al. (2005) found that across five time points, specific
BPSD had varying associations with caregiver burden and depression (e.g. patient sleep
disturbance was only correlated with caregiver depression at 24 months). Second, there is
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some evidence to suggest that there may be sensitive time periods in which patients’
symptoms may have lasting impact on caregiver outcomes. Elmstahl et a/. (1998) examined
individual BPSD features at varying time points and found that lack of vitality (i.e.

tiredness) during transition to group living facility affected caregiver burden 12 months later.
Additionally, authors found that initial sundowning behaviors influenced increases in stress
over time (Gallagher-Thompson et al., 1992). Danhauer ef al. (2004), however, did not find
baseline behaviors to impact subsequent caregiver depression. Finally, findings from two
studies suggest that positive or negative changes in patient behaviors may similarly influence
changes in caregiver behaviors (Caron et al., 1999; Neundorfer et al,, 2001).

Study quality

We examined overall study quality to determine whether factors such as sample size and
lack of control for potential confounding limited our ability to find consistently impactful
BPSD symptoms. Half of the studies included sample sizes of 100 dyads or less, which
limits ability to detect smaller effect sizes. The median sample size across the 35 studies was
107, and only four studies included more than 300 dyads (Chappel and Penning, 1996;
Harwood et al., 1998; Neundorfer et al., 2001; Covinsky et al., 2003). Furthermore, most
studies included in this review did not control for important confounders such as functional
status or caregiver characteristics in part due to small sample size. Overall, there was a lack
of statistical control for multiple covariates: 26% used unadjusted correlation analyses (/7=
6; Gallagher-Thompson et al.,, 1992; LoGiudice et al., 1995; Caron et al., 1999; Robinson et
al., 2001; Berger et al., 2005; Allegri et al., 2006), ;(2 tests (7= 2; Riello et al., 2002; Shaji
et al., 2009), or paired #tests (n=1; Grafstrom and Winblad, 1995) to examine patient—
caregiver associations. Control for such factors would have weakened observed associations
and may account for why so many individual symptoms were found to negatively impact
both caregiver burden and depression. Furthermore, studies failed to simultaneously control
for the full range of BPSD symptoms, even if they successfully adjusted for the effects of
multiple covariates. For example, Covinsky et al. (2003) controlled for important patient and
caregiver characteristics including patient functional status using data from a large
population-based study. While this study found that anger/aggression and danger to self or
others were important predictors of caregiver depression, it unfortunately only tested three
individual patient behaviors in total, failing to simultaneously consider the range of
behaviors that are important stressors for caregivers.

Discussion

The literature has successfully revealed that BPSDs are empirically associated with
caregiver burden and depression. We undertook this review in order to determine if there is
evidence to suggest that individual BPSD symptoms or symptom clusters differentially
impact these critical caregiver outcomes. The vast majority of studies addressing the
relationship between patient behavior problems and caregiver burden and depression did not
examine individual symptoms or symptom clusters and instead aggregated behaviors into
one measure of BPSD such that each symptom was operationalized as equally contributing
to caregiver stressors or depressive symptoms. While it is clear that BPSDs in general and
many individual symptoms are associated with negative outcomes for caregivers, the
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evidence remains inconclusive as to whether some symptoms are more important than
others. While we did find specific symptoms such as depression, aggression, and sleep
disturbances to be commonly cited as impactful, there were no individual symptom/
symptom cluster(s) that were consistently tested and found to result in increased burden or
depression for caregivers. In fact, most symptom types were associated with either caregiver
burden or depression in at least one study.

Furthermore, the most commonly cited impactful symptoms were also those most frequently
tested. While most studies tested a range of symptoms that dementia patients are known to
exhibit, several studies were specifically designed to test the effect of one specific symptom/
symptom cluster (e.g. delusions, Riello et al, 2002; wandering, Lim et al., 2008). While we
included these studies in our review, they did not examine the impact of one symptom
relative to others, and their inclusion makes the pool of symptoms examined less
representative of all possible dementia behaviors. When we examined which symptoms were
most often found as significantly associated with caregiver burden and depression relative to
how often they were tested, we found that anxiety, activity disturbances, and disruptive
behaviors were always statistically significantly associated with caregiver outcomes,
whereas paranoia, repetitive behavior, and agitation had a significant impact 75% of the
time. However, because none of these symptoms was examined by more than four studies,
they were not commonly cited as impactful to caregivers among all articles reviewed. This
discrepancy further substantiates our conclusion that research has yet to elucidate whether
there are individual symptoms/symptom cluster(s) that result in the most negative outcomes
for caregivers.

The lack of consistency in measurement of BPSDs ultimately limits our ability to reach a
consensus as to which symptoms impact caregiver burden and depression. In addition to not
measuring all aspects of BPSDs, scales do not consistently measure frequency of behaviors.
How often the behavior occurs may affect the caregiver’s response to the behavior,
especially over time. The use of valid and consistent measures of BPSDs will improve future
research on BPSDs in general (Jeon et al., 2011), and specifically improve our knowledge as
to which symptoms have greatest influence on caregiver burden and depression.

Finally, we examined a variety of study characteristics as potential explanations for the
heterogeneity of findings. First, we examined study setting variation given the wide range of
international settings in which study samples were drawn and potential cultural differences
in caregiver response to behaviors. Only one-third of studies examined were US-based; the
remainder were from Europe (1= 8, 23%), Asia (n= 6, 17%); Canada (n= 6, 17%),
Australia (n= 2, 6%), and South America (7= 1, 3%). When limiting the sample to those
studies with large, US-based samples (77> 100) with caregiver depression as an outcome (7
= 4), we still find the following range of symptoms associated with caregiver outcomes:
psychosis (Harwood et al., 1998), depression (Harwood et al., 1998; Neundorfer et al.,
2001), anger/aggressiveness (Covinsky et al., 2003), and emotional lability (Croog et af.,
2006). Although we reviewed studies published over a 20-year period, we did not find any
variations in findings due to when the study was published. Furthermore, like most
caregiving studies, the studies examined included samples largely recruited from memory
clinics, hospitals, assisted living facilities, or caregiver support groups. When we restricted
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our review to studies with population samples (Grafstrom and Winblad, 1995; Chappel and
Penning, 1996; Covinsky et al., 2003), we continued to find inconsistent patterns of findings.
The majority of studies included patients with a mix of dementia diagnoses or unspecified
dementia or cognitive impairment (see Tables 1 and 2). Among those studies that focused on
patients with AD (7= 12), we did not find BPSDs that consistently influence caregiver
burden or depression. Finally, the vast majority of studies did not consider effect modifiers
such as race/ethnicity, which may affect the caregiver’s response to specific symptoms.

We maintained the study authors’ original BPSD categorization schema (i.e. how symptoms
are categorized within a study) for this analysis and did not systematically re-categorize
symptoms across studies when counting which individual BPSDs were most often
associated with caregiver burden and depression. Thus, the symptom categorization scheme
used within each study (e.g. broad vs. more specific) may have influenced our findings.
Even within individual studies, researchers reported different findings from models that
incorporated broader subscales than models that included individual items. For example,
when examining predictors of caregiver depression, Victoroff et a/. (1998) found that non-
aggressive agitation as a subscale was predictive of caregiver depression, but when
examining 29 individual agitation items, specific aggressive behaviors (e.g. making sexual
advances and destroying property) were most predictive. Depression and aggression are
broader symptom categories than specific behaviors such as hiding objects and hitting.
While the latter symptoms were analyzed in this review as separate items, they may in fact
be referring to similar constructs. Re-categorizing more specific behaviors/symptoms into
broader categories could have influenced these findings.

While we initially planned to limit this review to studies that focused on caregiver
depression as an outcome, because of the limited number of published studies examining
individual symptoms we included caregiver burden studies as well. While we first reviewed
these outcomes separately, we ultimately grouped them together after finding no differences
between them. A wide range of assessments was used to measure depression and burden
(see Tables 1 and 2). Within our review, researchers used nine different measures of
caregiver depression and at least 13 different measures of caregiver burden (including one
clinical assessment of burden; see Lim et a/., 1999). The use of a wide range of outcome
measures may also contribute to inconsistent findings. Again, because of a lack of published
studies, we were unable to limit this review to studies that measured depressive symptoms
using identical assessments. We relied on a synthesis approach for this study, which
effectively relies on a count of significant and non-significant effects in contrast to more
advanced meta-analytic approaches that can empirically pool effect sizes. Because of the
limited number of studies meeting inclusion criteria, and heterogeneity in study design and
study measurements, meta-analysis techniques could not be employed to examine pooled
estimates of effect. Similarly, due to a small number of studies that met our inclusion/
exclusion criteria, we were not able to limit this analysis to review only the highest quality
studies. However, we did attempt to examine different study subgroups to discern sources of
heterogeneity in our findings. Finally, the search and categorization of articles was
conducted by one individual (K.O) and the reliability of findings cannot be determined.
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Implications and recommendations

An extensive body of research provides robust evidence suggesting that summed scores of
BPSDs exert a negative impact on caregiver outcomes. The next step, not yet addressed in
the literature, is to determine whether and how individual symptom clusters differentially
impact the caregiver. Although individual BPSDs cluster together, increased specificity
within the BPSD construct may help target interventions for caregivers since BPSDs as a
whole are pervasive over the course of dementia. Based on this review, we recommend that
future research should build upon existing knowledge of the relationship between BPSDs
and caregiving and consider the following issues:

1.

Categorizing individual BPSD based on the caregiver’s perspective: Among
studies reviewed, individual BPSDs were categorized based on how they
manifest within the patient and not based on how they impact the caregivers,
despite the fact that caregiver depression and burden were the outcomes of
interest. Behaviors tend to be grouped together in order to describe clinical
symptoms using similar domains used for non-dementia patients (e.g. psychotic
vs. mood symptoms) or based on how they empirically cluster within the
dementia patient. While these classifications may be clinically useful for
understanding potential varying etiologies of BPSD syndromes (e.g. Aalten et
al., 2003) and for assessing patient treatment options, they may not be fully
capturing the impact of the behaviors on the caregiver. Each member of the
patient—caregiver dyad is impacted by BPSDs, but not necessarily in the same
way. Major events can differentially affect patients and caregivers; nursing home
placement, for example, has positive effects for caregivers such as decreased
stress but negative repercussions for patients including increased mortality.
Therefore, researchers should begin to conceptualize BPSD components from the
perspective of how they might impact the caregiver and consider how a behavior
or symptom may differentially impact the caregiver and patient. For example,
given the fact that psychotic behaviors are often unexpected and may be
frightening to the caregivers who perceive them as non-normative, psychosis
may have relatively little effect on quality of life for the patient, but may have
huge implications for the well-being of the overwhelmed caregiver.

Delineating causal mechanisms. Studies have not identified pathways for the
association between an individual symptom and caregiver outcomes. Further
research is necessary to understand if and why individual behaviors or symptoms
may increase caregiver burden or depression by operating through different
pathways. While research suggests that the association between BPSDs in
general and mental and physical health outcomes of caregivers are mediated by
subjective stress appraisal (Goode et al., 1998; Hooker et al., 2002; Son et al.,
2007), it is not yet clear by which pathway individual symptoms ultimately result
in negative caregiver outcomes. In addition to subjective stress, other pathways
may be part of this process and should be further studied using mediation
analysis.
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The role of time and timing. While the majority of studies were cross-sectional,
and the longitudinal studies reviewed were highly heterogeneous in aims and
methodology, some evidences suggest that timing of BPSDs over the course of
the patient—caregiver relationship is important for understanding the relationship
between individual BPSDs and caregiver burden and depression. While this
review suggests that specific time periods over the patient—caregiver relationship
may be important to focus on and that change in patient behavior is associated
with change in caregiver burden and depression, the paucity of studies evaluating
the issue highlights a clear need for further study.

Emphasis on stage of illness. The vast majority of studies reviewed does not
specify and control for stage of disease in assessing the relationship between
symptoms and caregiver outcomes. Authors rarely examined stage of dementia
except to systematically exclude institutionalized patients who typically have the
most advanced dementia. We found that only five studies (Magai and Cohen,
1998; Victoroff et al,, 1998; Caron ef al., 1999; Riello et al,, 2002; Croog et al.,
2006) indicated that they restricted the sample to patients at a specific stage/
stages of illness (e.g. mild to moderate or moderate to severe). Although
controlling for cognitive status was a common technique used to address this
issue, such an approach unfortunately may not succeed in capturing how long the
patient has been suffering with illness or impairment or the actual stage of
dementia progression. Grouping together dementia patients at all stages of
disease progression may be problematic as disease stage affects caregiver
outcomes (Ballard et a/., 2000). Gonzalez-Salvador et al. (1999), for example,
found that the associations between caregiver stress and individual behaviors in
mild, moderate, and severe AD subgroups differ substantially. While the authors
concluded that aggression was most important for all stages of AD, delusional
ideation was independently associated with stress for those with mild and
moderate AD but not for those with severe AD. Future research in this area
should consider the impact of disease stage in analyses.

Diagnostic context. Additionally, studies have not differentiated between
dementia subtypes. While our study excluded samples that focused exclusively
on less common subtypes of dementia (e.g. dementia with Lewy bodies and
frontotemporal dementia), only one-third of studies were restricted to patient
samples who exclusively had diagnoses of AD (e.g. Donaldson et af., 1998).
Various BPSDs emerge in the context of different subtypes of dementia (Chiu et
al,, 2006). Etiology of dementia or diagnostic context may influence the way
caregivers experience psychiatric features of dementia. According to attribution
theory, perceptions of controllability of behaviors influence the emotional
reaction of caregivers (Weiner, 1986). In other words, caregivers who perceive
patients as having less control over their behaviors have a less emotional
response and less negative effect. This relationship has been tested within the
context of aging. Using vignette experiments, researchers found that disruptive
behavior attributed to AD compared to aging alone or even depression was
perceived as (1) more biological in nature, (2) less controllable by the patient,

Int Psychogeriatr. Author manuscript; available in PMC 2018 January 16.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ornstein and Gaugler

Page 14

and (3) more likely to garner sympathy from the caregiver (Wadley and Haley,
2001). Diagnostic context may therefore play a role in explaining the relationship
between BPSDs and caregiver depression such that those caregivers who
attribute more behaviors to disease (based on their understanding of specific
types of dementia) are less likely to experience negative outcomes. Testing these
relationships across varied disease contexts can add to our understanding of how
BPSDs affect caregivers and ultimately impact disease-specific design.

Conclusions

Our review finds that despite the consistency of the association between BPSDs and
caregiver depression and burden, research has not focused on examining whether and how
specific symptoms or groups of symptoms differentially impact caregiver outcomes.
Moreover, very few studies have examined how these relationships change over time. In
order to determine the key components of BPSDs that result in negative mental health for
caregivers, studies are required that not only are designed to examine differences among
BPSD symptom clusters but specifically categorize BPSDs based on how they negatively
affect caregivers. Additionally, we recommend that studies examine casual mechanisms by
which individual BPSDs impact caregivers and that subsequent research considers stage and
subtypes of dementia. Such approaches will help to elucidate whether individual BPSDs
differentially impact caregivers and allow for focused intervention and treatment efforts that
benefit the patient—caregiver dyad.

Acknowledgments

K. Ornstein acknowledges the following members of her dissertation committee who assisted with this project:
Sharon Schwartz, PhD, Ann Stueve, PhD, Yaakov Stern, PhD, and Bruce Link, PhD. This research was supported
by NIMH T32 MH013043-36 (K. Ornstein)

Description of author’s roles

K. Ornstein was responsible for formulating the research study, analyzing the data, and preparation of the paper; J.
E. Gaugler assisted in the writing of the paper and analysis of the data.

References

Aalten P, et al. Behavioral problems in dementia: a factor analysis of the neuropsychiatric inventory.
Dementia and Geriatric Cognitive Disorders. 2003; 15:99-105. [PubMed: 12566599]

Aalten P, de Vugt ME, Jaspers N, Jolles J, Verhey FR. The course of neuropsychiatric symptoms in
dementia. Part I1: relationships among behavioural sub-syndromes and the influence of clinical
variables. International Journal of Geriatic Psychiatry. 2005; 20:531-536.

Allegri RF, et al. Neuropsychiatric symptoms as a predictor of caregiver burden in Alzheimer’s
disease. Neuropsychiatric Disease and Treatment. 2006; 2:105-110. [PubMed: 19412452]

Aneshensel, CS., Pearlin, LI., Mullan, JT., Zarit, SH., Whitlach, CJ. Profiles in Caregiving: The
Unexpected Career. San Diego, CA: Academic Press; 1995.

Asada T, Kinoshita T, Kakuma T. Analysis of behavioral disturbances among community-dwelling
elderly with Alzheimer disease. Alzheimer Disease and Associated Disorders. 2000; 14:160-167.
[PubMed: 10994657]

Ballard CG, et al. The aetiology of depression in the carers of dementia sufferers. Journal of Affective
Disorders. 1995; 35:59-63. [PubMed: 8557888]

Int Psychogeriatr. Author manuscript; available in PMC 2018 January 16.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ornstein and Gaugler

Page 15

Ballard C, Lowery K, Powell I, O’Brien J, James I. Impact of behavioral and psychological symptoms
of dementia on caregivers. International Psychogeriatrics. 2000; 12:93-105.

Bédard M, Kuzik R, Chambers L, Molloy DW, Dubois S, Lever JA. Understanding burden differences
between men and women caregivers: the contribution of care-recipient problem behaviors.
International Psychogeriatrics. 2005; 17:99-118. [PubMed: 15945595]

Berger G, Bernhardt T, Weimer E, Peters J, Kratzsch T, Frolich L. Longitudinal study on the
relationship between symptomatology of dementia and levels of subjective burden and depression
among family caregivers in memory clinic patients. Journal of Geriatric Psychiatry & Neurology.
2005; 18:119-128. [PubMed: 16100100]

Black W, Almeida OP. A systematic review of the association between the behavioral and
psychological symptoms of dementia and burden of care. International Psychogeriatrics. 2004;
16:295-315. [PubMed: 15559754]

Brink TL, Yesavage JA, Lum O, Heersema P, Adey MB, Rose TL. Screening tests for geriatric
depression. Clinical Gerontologist. 1982; 1:37-43.

Brodaty H, Luscombe G. Psychological morbidity in caregivers is associated with depression in
patients with dementia. Alzheimer Disease and Associated Disorders. 1998; 12:62-70. [PubMed:
9651133]

Burns A. The burden of Alzheimer’s disease. International Journal of Neuropsychopharmacology.
2000; 3:31-38. [PubMed: 11343622]

Caron W, Boss P, Mortimer J. Family boundary ambiguity predicts Alzheimer’s outcomes. Psychiatry.
1999; 62:347-356. [PubMed: 10693231]

Chappel NL, Penning M. Behavioural problems and distress among caregivers of people with
dementia. Ageing and Society. 1996; 16:57-73.

Chiu MJ, Chen TF, Yip PK, Hua MS, Tang LY. Behavioral and psychologic symptoms in different
types of dementia. Journal of the Formosan Medical Association. 2006; 105:556-562. [PubMed:
16877235]

Covinsky KE, et al. Patient and caregiver characteristics associated with depression in caregivers of
patients with dementia. Journal of General Internal Medicine. 2003; 18:1006-1014. [PubMed:
14687259]

Croog SH, Burleson JA, Sudilovsky A, Baume RM. Spouse caregivers of Alzheimer patients: problem
responses to caregiver burden. Aging and Mental Health. 2006; 10:87-100. [PubMed: 16517483]

Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA, Gornbein J. The
Neuropsychiatric Inventory: comprehensive assessment of psychopathology in dementia.
Neurology. 1994; 44:2308-2314. [PubMed: 7991117]

Danhauer SC, McCann JJ, Gilley DW, Beckett LA, Bienias JL, Evans DA. Do behavioral disturbances
in persons with Alzheimer’s disease predict caregiver depression over time? Psychology and
Aging. 2004; 19:198-202. [PubMed: 15065943]

Davis LL, Buckwalter K, Burgio LD. Measuring problem behaviors in dementia: developing a
methodological agenda. Advances in Nursing Science. 1997; 20:40-55. [PubMed: 9266016]

Donaldson C, Tarrier N, Burns A. Determinants of carer stress in Alzheimer’s disease. International
Journal of Geriatric Psychiatry. 1998; 13:248-256. [PubMed: 9646153]

Elmstahl S, Ingvad B, Annerstedt L. Family caregiving in dementia: prediction of caregiver burden 12
months after relocation to group-living care. International Psychogeriatrics. 1998; 10:127-146.
[PubMed: 9677500]

Finkel SI, Costa e Silva J, Cohen G, Miller S, Sartorius N. Behavioral and psychological signs and
symptoms of dementia: a consensus statement on current knowledge and implications for research
and treatment. International Psychogeriatrics. 1996; 8:497-500. [PubMed: 9154615]

Gallagher-Thompson D, Brooks JO I11, Bliwise D, Leader J, Yesavage JA. The relations among
caregiver stress, “sundowning” symptoms, and cognitive decline in Alzheimer’s disease. Journal of
the American Geriatrics Society. 1992; 40:807-810. [PubMed: 1634724]

Gonzalez-Salvador MT, Arango C, Lyketsos CG, Barba AC. The stress and psychological morbidity of
the Alzheimer patient caregiver. International Journal of Geriatric Psychiatry. 1999; 14:701-710.
[PubMed: 10479740]

Int Psychogeriatr. Author manuscript; available in PMC 2018 January 16.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ornstein and Gaugler

Page 16

Goode KT, Haley WE, Roth DL, Ford GR. Predicting longitudinal changes in caregiver physical and
mental health: a stress process model. Health Psychology. 1998; 17:190-198. [PubMed: 9548710]

Grafstrom M, Winblad B. Family burden in the care of the demented and nondemented elderly: a
longitudinal study. Alzheimer Disease and Associated Disorders. 1995; 9:78-86. [PubMed:
7662327]

Hadjistavropoulos T, Taylor S, Tuokko H, Beattie BL. Neuropsychological deficits, caregivers’
perception of deficits and caregiver burden. Journal of the American Geriatrics Society. 1994;
42:308-314. [PubMed: 8120317]

Harwood DG, Barker WW, Cantillon M, Loewenstein DA, Ownby R, Duara R. Depressive
symptomatology in first-degree family caregivers of Alzheimer disease patients: a cross-ethnic
comparison. Alzheimer Disease and Associated Disorders. 1998; 12:340-346. [PubMed: 9876963]

Heok KE, Li TS. Stress of caregivers of dementia patients in the Singapore Chinese family.
International Journal of Geriatric Psychiatry. 1997; 12:466-469. [PubMed: 9178051]

Hooker K, et al. Behavioral change in persons with dementia: relationships with mental and physical
health of caregivers. Journal of Gerontology B: Psychological Sciences and Social Sciences. 2002;
57:453-460.

Jeon YH, et al. Recommended measures for the assessment of behavioral disturbances associated with
dementia. American Journal of Geriatric Psychiatry. 2011; 19:403-415. [PubMed: 21522049]

Levesque L, Cossette S, Laurin L. A multidimensional examination of the psychological and social
well-being of caregivers of a demented relative. Research on Aging. 1995; 17:332-360.

Lim PPJ, Sahadevan S, Choo GK, Anthony P. Burden of caregiving in mild to moderate dementia: an
Asian experience. International Psychogeriatrics. 1999; 11:411-420. [PubMed: 10631586]

Lim YM, Son GR, Song JA, Beattie E. Factors affecting burden of family caregivers of community-
dwelling ambulatory elders with dementia in Korea. Archives of Psychiatric Nursing. 2008;
22:226-234. [PubMed: 18640542]

LoGiudice D, Waltrowicz W, McKenzie S, Ames D, Flicker L. Prevalence of dementia among patients
referred to an aged care assessment team and associated stress in their carers. Australian Journal of
Public Health. 1995; 19:275-279. [PubMed: 7626678]

Magai C, Cohen ClI. Attachment style and emotion regulation in dementia patients and their relation to
caregiver burden. Journal of Gerontology B: Psychological Sciences and Social Sciences. 1998;
53:147-154.

Mahoney R, Regan C, Katona C, Livingston G. Anxiety and depression in family caregivers of people
with Alzheimer disease: the LASER-AD study. American Journal of Geriatric Psychiatry. 2005;
13:795-801. [PubMed: 16166409]

Molloy DW, Lever R, Bedard M, Guyatt G, Butt G. Burden in care-givers of older adults with
impaired cognition: the relationship with dysfunctional behaviors, daily living and mood. Annals
of the Royal College of Physicians and Surgeons of Canada. 1996; 29:151-154.

Neundorfer MM, McClendon MJ, Smyth KA, Stuckey JC, Strauss ME, Patterson MB. A longitudinal
study of the relationship between levels of depression among persons with Alzheimer’s disease
and levels of depression among their family caregivers. Journal of Gerontology B: Psychological
Sciences and Social Sciences. 2001; 56:301-313.

Onishi J, Suzuki Y, Umegaki H, Nakamura A, Endo H, lguchi A. Influence of behavioral and
psychological symptoms of dementia (BPSD) and environment of care on caregivers’ burden.
Archives of Gerontology and Geriatrics. 2005; 41:159-168. [PubMed: 16085067]

Pearlin LI, Mullan JT, Semple SJ, Skaff MM. Caregiving and the stress process: an overview of
concepts and their measures. Gerontologist. 1990; 30:583-594. [PubMed: 2276631]

Pinquart M, Sorensen S. Associations of stressors and uplifts of caregiving with caregiver burden and
depressive mood: a meta-analysis. Journal of Gerontology B: Psychological Sciences and Social
Sciences. 2003a; 58:112-128.

Pinquart M, Sorensen S. Differences between caregivers and noncaregivers in psychological health and
physical health: a meta-analysis. Psychology and Aging. 2003b; 18:250-267. [PubMed:
12825775]

Int Psychogeriatr. Author manuscript; available in PMC 2018 January 16.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ornstein and Gaugler

Page 17

Reis MF, Gold DP, Andres D, Markiewicz D, Gauthier S. Personality traits as determinants of burden
and health complaints in caregiving. International Journal of Aging and Human Development.
1994; 39:257-271. [PubMed: 7875917]

Reisberg B, Auer SR, Monteiro IM. Behavioral pathology in Alzheimer’s disease (BEHAVE-AD)
rating scale. International Psychogeriatrics. 1996; 8:301-308. [PubMed: 9154579]

Riello R, Geroldi C, Zanetti O, Frisoni GB. Caregiver’s distress is associated with delusions in
Alzheimer’s patients. Behavioral Medicine. 2002; 28:92-98. [PubMed: 16463757]

Robinson KM, Adkisson P, Weinrich S. Problem behaviour, caregiver reactions, and impact among
caregivers of persons with Alzheimer’s disease. Journal of Advanced Nursing. 2001; 36:573-582.
[PubMed: 11703552]

Rymer S, Salloway S, Norton L, Malloy P, Correia S, Monast D. Impaired awareness, behavior
disturbance, and caregiver burden in Alzheimer disease. Alzheimer Disease and Associated
Disorders. 2002; 16:248-253. [PubMed: 12468899]

Schulz R, O’Brien AT, Bookwala J, Fleissner K. Psychiatric and physical morbidity effects of
dementia caregiving: prevalence, correlates, and causes. Gerontologist. 1995; 35:771-791.
[PubMed: 8557205]

Schulz R, Williamson GM. A 2-year longitudinal study of depression among Alzheimer’s caregivers.
Psychology and Aging. 1991; 6:569-578. [PubMed: 1777145]

Shaji KS, George RK, Prince MJ, Jacob KS. Behavioral symptoms and caregiver burden in dementia.
Indian Journal of Psychiatry. 2009; 51:45-49. [PubMed: 19742206]

Son J, Erno A, Shea DG, Femia EE, Zarit SH, Stephens MA. The caregiver stress process and health
outcomes. Journal of Aging Health. 2007; 19:871-887. [PubMed: 18165286]

Teri L, Truax P, Logsdon R, Uomoto J, Zarit S, Vitaliano PP. Assessment of behavioral problems in
dementia: the revised memory and behavior problems checklist. Psychology and Aging. 1992;
7:622-631. [PubMed: 1466831]

Tun SM, Murman DL, Colenda CC. Concurrent validity of neuropsychiatric subgroups on caregiver
burden in Alzheimer disease patients. American Journal of Geriatric Psychiatry. 2008; 16:594—
602. [PubMed: 18591579]

Victoroff J, Mack WJ, Nielson KA. Psychiatric complications of dementia: impact on caregivers.
Dementia and Geriatric Cognitive Disorders. 1998; 9:50-55. [PubMed: 9469266]

Wadley VG, Haley WE. Diagnostic attributions versus labeling: impact of Alzheimer’s disease and
major depression diagnoses on emotions, beliefs, and helping intentions of family members.
Journal of Gerontology B: Psychological Sciences and Social Sciences. 2001; 56:244-252.

Weiner, B. An Attributional Theory of Motivation and Emotion. New York: Springer-Verlag; 1986.

Zarit SH, Reever KE, Bach-Peterson J. Relatives of the impaired elderly: correlates of feelings of
burden. Gerontologist. 1980; 20:649-655. [PubMed: 7203086]

Int Psychogeriatr. Author manuscript; available in PMC 2018 January 16.



Page 18

Ornstein and Gaugler

d (66T) 1N
L uolssaldsq OHO av-3IAvH3g 0§ enusweg 8|dwes oo BIsy SO pue %0sH
(866T)
) sISoyoAsd pue uoissaidap 12 19
, SIsoyoAsd ;. uoissaidag a-s1o 40 sisoufelp [ealu1|d £99 av ajdwres oo vsn SO poomieH
SI01ABY3q 9110Y9ASd [enpIAIpUl SNOLIEA EhusWag ul JUSWSSessy
* saouequmsIp dasjs ¢ swoydwiAs anoydAsd ABojouyedoyofsd (8661)
o . . 10} 9[€3S PIOIXO 18 19
‘Aunaey reuonows r:o_mwmamu ‘uoissaibby OHO pue J31S3YdUR ‘{adsd 00T av a1dwies a1u11D adoin3 SO uospleuoq
(¥002)
. (sway 199)9s) 1210
 UoIssaubBe ‘uonenby @-S30  1SIPPRYD JoineyRg Jualed 06 av aldwes awu1o vsn feupnbuo  Jeneyueq
(ajeasqns uoissaidap)
. swiajgoid areo [euosiad 3[e0S Jusunsnipy (evesapow (9002) 72
- AUIIGE] [euoROWa SI01ARYG BAINASA Buteg-|1am [eJsusD 9VOS :0ddN 66T 01 p|IW) AV oL [eolulo vsn so  jebooid
1yB1u 18 JanIfaIeD SoxeM ., Slauyo Amw%w
4o Jjas 03 J3buep :, uoissaibBe/iabuy sao paels 10N 129's enuswaq  ejduwes uoneindod vsn SO Afsuinod
. (966T)
SsaussafIsal ‘uonesadood BuILLDY
10 %28 ‘101ARY3( [enxas aeridosddeur " pue
-, Auede ssaussajure ‘uolssaibby a-s3o asa L8 enuewaeq  e|dwes uonejndod epeue) sO  Ieddeyd
elouesed ‘uoissaidap (sves3pow
. * (Bunz) uoissaidsq 01 pjiw) (666T) 72
 aIxue ; saouBgUISIP ANANOY 1aniBare) bunz av- aAvHag z enuaweq paxIN vsn [eutpniBuo 8 uosed
(a
-weH) uoissaidaq 1oy a[eas (866T)
Buney uojiweH ‘(aeasqns aqoosn
. Joineyaq Buipuewap) pue
. uolssaidap -, Slo1neysq HnoyIp/Bulpuewsq OHO  1SI]D93yD Joineyag wajgold £6T IUENETg] a|dwes oD eljensny Se) Ayepoig
. SeoueqInIsIp daajs
‘swoydwAs anoyaAsd {A1sixue ‘saouequnisip (so02) 12
aAIdaYe ‘uoissalbbe ‘saoueqinisip ANANOY sao ‘1ag av-IAvH3g (37 elRUsWAQ a1dwes oD adoung leutpnubuo] 19 1abiag
ssausnololdsns ‘swajqo.d (566T) 72
daals ‘ssaussafisal ‘uoissaldap ‘uoissaifby  a1eas uoissaidaq |[auiod 3]L0S SSAUIS SIaIeD 60T enuswsqd ajdwes oo adoung [01U0D-35eD)  J piejjeg
snoaue|[aasiw ‘AnAnoeladAy | uonenh (0002) 72
[183SIW AN Y., uoreuby OH9 sdl 201 av paxXIN ISy SO Joepesy
A3IANIANVYX3 SWOLAINAS a3sN IvOS d3SN ATvOS WOLAINAS 3ZIS SISON9SVId NOILVINdOd OSNILL3IS NOIS3A AANLS AdNLS
NOISS3dd3d 90 J1dNVS
(LT =0)

0T02—-066T paysijgnd swoidwAs anissaidap/uoissaidap Jaaibaied pue sia1snjo wordwAs dSdg [enpIAIpUl USaMIaq UOITRIJ0SSE aulwexa Jey) suollealjgnd

Author Manuscript

T algeL

Author Manuscript

Author Manuscript

Author Manuscript

Int Psychogeriatr. Author manuscript; available in PMC 2018 January 16.



Page 19

Ornstein and Gaugler

"uoissaldaq 1o} ajeas Buney Joineysg = d30-AsSHg 91eds uoissaidag pue A1BIXuy [eidsoH
= SAVH ‘Aojuanu] wordwAs Jauig = 1S ISIPOayD Wajqold Joineyag pue AIOWIA Pasiney = DdgINY 011BLISD-1UBISSISSY [eIIUI]D ZOpURS = OIS ‘ISI[Y98YD Wajqo.d 1o1neyag pue AIowaln
= DdgIN ‘a]eds 8duegIMIsIq JoIAeYag elusWeg = Agqa ‘8[eas uolssaidaq o1eLIS) = SA9 ‘AIojuaau| uolssaida@ oeg = |Ag ‘adreuuonsand) YieaH [elauas) = OHO 8]eas JoIneyag awoss|qnolL

=ggdJ ‘enuawa( ui uoissaidaq 1o} 8[eds |[aulo) = aas) ‘AIolusAu| UuonelBY pIalSUBIN-USY0D = [VIAID ‘AlojusAul ouTeIyoAsdoinaN = |dN ‘uoleulwex3 AjJsp|3 sy Jo siaplosia [eusiy abprique) =

XIAWWD ‘91eas uoissaidaq saipnis o1bojolwapidg Joy Jejus)d = g-S3D ‘asessiq S Jawlayz)y ul ABojoyied [eioineyag = Qv-IAVHIG HJenibaled = 99 ‘asessip s, JaWlisyz|y = AV :[euo1199s-ss01) = SO

‘Apn1s Ul Injjoedwi ag 0} paulwialep woydwAs
¥

(sabeis

; , alppIw
.mco_um:_oz__mr_ .co_mmo‘awt .suolisnjsp Ame«_ uum_wmv av 0 \A_‘_mwv Awmm._”v 1w
' (SLLIBM [eNnpIAIpUI SOLIEA) UONEYBY Bunz -3IAVHIE 'adsd 'IVIND se enuawaq ajdures a1 vsn SO 49 JOIOWIA
(To02)
ViZE]
, uoissaidag a-s3o d3a-asyg £5¢e eluawaq ajdures a1 vsn [euipniBuo  JaylopunaN

*b___ns_:_ ‘suoleulon|fey ‘erioydna
‘Ino Bunoe/uORIIYUISIP ‘UOIssaIdap (S002)
‘suoisnjap ‘Ayrede ‘A1eixue ‘uoissaibibe 12 19
JuoielBe ‘si01Aeyaq J0J0W JUBLISgY SAvH Sas ‘IdN £GT av uonendod adoing %) KsuoyeN
, Seouequnisip daays ¢ sabueyo G.wmmw
Aureuosiad ‘ejouered : uoissaida@ OHO XAANVYD A enuswaQg ajdwes oD elfensny SO 301pninoT
(566T)
» 1219
L Slomeyag anndnistp -uoissaidaq Isg Odany 592 enueweq PaXIN epeUED) SO anbsana
Q3NIAYX3 SINOLAINAS a3sn3Ivos  a3sn I1vOS WOLAINAS 3ZIS SISONSVIA  NOILVINdOd ONILLIS NOISIA AANLS AQNLS
NOISS3dd3a 92 IT1dINVS

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int Psychogeriatr. Author manuscript; available in PMC 2018 January 16.



Page 20

Ornstein and Gaugler

dosls ¢ %*wwocmm_am_v (S66T) pelqUIM
B3I ., BlOuBIEd . Sbult BulptH pojels 10N X3IANVD 612 enuswag uone|ndogd adoin3  |eurpnibuo pue Wo.sjeio

saouegUNISIp daajs ‘suolreuldn|rey
‘suoisn|ap ‘Aisixue

‘swoydwAs anoayfe ‘aoueqIMSIp (666T)

/2 19 10peA[eS

Aunnoe :_uoissaifby S5y av-3AvH3g 19 av  odwes o) adoing  |0su00-85ED -z8[ezU0D
(c66T)

& J8 uosdwoy |

. Bulumopuns SSd (Ajuo Burumopuns) Oag Ge enuswag a|dwres a1uID VSN [eutpnyiBuoT -layBe|je

adoouAs wb__ﬂ_>

10 X9®] ‘suolRUIdN|[RY ‘UOISNJUOD adoouAs-suoireuronjieH (866T)
‘(918 poow) suoleLIeA [ealuld pajels 10N {8]eas uoIsnjuoD ¥9 eluswaQg ajdwes oa1uID adoin3  eurpnubuo /239 yesw|3
slolneyaq
211049Asd [enpiAIpul SNOLIBA enuswaq
‘saoueqUNISIp daays ‘swoldwiAs Ul Juswssassy LredoyoAsd
a1oyoAsd tAnjige| jeuonowd 10} 9[E3S PIOIXO . (866T)
:, Uoissaudap :uoissalfby 9[dS UreNS S,pJes||lo pue Jaisayoueln ‘adsd 00T enuswag a|dwes oo adoun3 SO 7eJ9 uospreuod
SSaUSSaIsal ¢ uoissalbbe *¥ (9661)
* * Buruuad
-, Ssaussejwre . Ayredy 197 aga 128 eluUswWag uonendod epeur) [Se) pue |jaddeyd
saoueqgJNISIp das|s
‘swoydwAs anoyaAsd | Avixue
:_uoissaibbe ‘saouequnisi
Lot qumsip 1 (G002)
SAIII3E :, SBoURQINISID AUAIIDY 190 av-3IAvHag S enuewsg  ajdures oD adon3  [eurpnybuo-] 7218 126188
. Jorneyad annnadal
‘s101neyaq a110yaAsd ., Slolneyaq
UnoNyIp/BuipuBWap © SI0INEYA] (5002)
[euonows :uoissaidag 192 1¥9a 'sas 185 av ajdwes o110 epeue) ) 1219 piepeg
. Slowneyag
1010W [ensnun :_saoueqinisip
daa|s ‘AugeLL | suoneuron|jey
‘erioydna ‘uoissaidap ‘no Bunoe
‘suoisnjap ‘Ayrede (9002)
 Jae1xUe “oissaiBbe/uoneNby 19z IdN 28 av  edwesouy  BOLBWY YINOS $0 72 10 BBl
A3aANINVYXE SWOLANAS a3sn 31vos a3asn LNINNALSNI 3ZIS SISONSVIA NOILv1INdOd ONILL3S NOIS3a AdNndis

N3Iadng 90 WNOLdINAS  ITdINVS AdNLs

(g2 =) 0T0Z-066T paystignd usp.ng Jan1bared pue s191sn|o WoldwAs Sdg [enPIAIPUL USaM]S(F UOITRIJ0SSE aulwexs Jeyl suoiealjqnd

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Int Psychogeriatr. Author manuscript; available in PMC 2018 January 16.



Page 21

Ornstein and Gaugler

. swoidwAs onewoidwAs Ajybiy
‘Ayrede wwanE\Am EYVIRETIN

9|eas usping

J1anBaIeD 10} UBRIOS IdN ze av adwes o110 vsn SO (8002) ye 4o uny

S30URCINISIP

doajs ‘suomeuran|jey : suoisniap

‘Aiaixue . uoissaibibe ‘swoydwAs
* (Bunes ssansip (6002)
SANOBYE ;, SAURQINISIP ANV janiBares) Qv-3AVHIE av-3AvH3g 62 enuswag uonendod eIsy SO 7219 1leys
uonouUNYSAp aAIINdaxa BT (z002)
:, Ino Bunae/uomauyuisip ‘Ayredy 19z J101ARYag SWA)SAS [ejuol 0% av a|dwes a1 vsn e} 213 1aWAy
dnusip * d (T002)
. Sloineyag sandnusip ‘uoissaide@ Xapu| a1eD 401500 Jdgny 0€ enuawag paxin vsn e} J2 38 uosulgoy
(2002)
L Suoisnjag ssansIp- 1dN IdN ey (pnw) av ajdwes a1u1D adoun3 ) 7219 o131y

a[eas

x UoIssaibby 19z uolssaibby uspAy :0daN €TC enuswag paxIn epeue) SO (v66T) 1249 s1y

(pautwexa swoidwAs [enpiaipul
[EUONIPPE E€) _ UOIIESIBAUOD (5002)
Buqumsip -, uoissaidag 192 SIoIABY3] [ENPIAIPUI SNOLIBA 91T  (swened Apeppe) suoN  ajduwes omuno eIsy S0 7238 1YSIUO

SIOINBYq

annnadal ‘suoieulon|ey

Y BuiAiauonensniy ., Joineyaq
anndnusip ‘uoissaidap ‘suoisnjap (966T)
N0 Bunde/uomaiyuisia 192 1¥€9a 'sas 80T  juawuredwi sAniubod a|dwes o1 epeuR) ) 1218 Kol|oN

S30URCINISIP

doajs ‘suoneuton|fey ¢ uoissaidap
‘suoisnjap ‘A1aIxue ‘swoldwAs (abes are| (866T) UsYoD
8ANOBYE 'S30URGIMSIP ANAIOY 192 av-anvHag 89T 01 3|ppiw) enusweq adwes o110 vsn ) pue refe

, S8oUBQINISIP

dasjs ¢ sabueyo Apeuosiad
IS, o_;_ I : o (GB6T)
-, BIOUEIBC . UOISS3I08A  maiateyu) usping Ajiwed X3IAWVYD vz enuswad a|dwes o1 eljensny SO /219 9IPNIDHOT

8jeas Ananded
3]0Ypue ‘peoIaAD

. BuLiepuem ‘K1IOM JoniBale) 3]eag BulspuEAn UBaIo] €8 enuaweg a|dwes a1uD eISY so  (8002) Y218 Wi

. Burispuem

‘Burddins w_o_%;wg annnadal
‘Ayrede ‘uonenbe ‘uoissalbby JUSLUSSASSE UEIdIUID  SIOIABYSQ [enpIAIpUL SNOLIBA €6 eluswag ajdwes a1u1jo BISY SO (666T) /229 Wi
g (v66T) 1249
, uotssaideg 192 (Ao euoydsAp) O4d ‘sao 9eT av  edwes oo epeue) SO siinodouneisilpeH
A3ININVYX3 SWOLANAS d3sn 31vos a3sn LNIINNILSNI 3ZIS SISONOVIA NOILVINdOd ONILL3S NOIS3A AdNlLs

N3IAdNd 90 INOLdAINAS  3T1dINVS AdNLsS

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int Psychogeriatr. Author manuscript; available in PMC 2018 January 16.



Page 22

Ornstein and Gaugler

“uawnsu| Buney Joiaeyag jeuonounisAQ = 14gq ‘aareuuonsangd Buiuonoun4 juasald = Odd ‘91eas SSaiS S,aANe|aY = SSY '9[eds Ssalls

PaAIBalad = SSd ‘alreuuonsand) 8oueginisiq [eioineysg = OAg ‘MaIAIBIU| usping JaAaiBaie) = |gD ‘uswnisul Buney Joiaeyag [ruonounsAa = 149Q ‘MaIAIBIU| usping LieZ = |gZ ‘AIojuaAu] uonelby
plaLSURIN--UBY0D) = [WIAID ‘Uolteulwex3 AjJap|3 syl Jo siapiosiq [elusin abpugue) = XIANYD ‘enuswaq ul uoissaidaq J0) 8[eas |[3UI0) = AASD ‘8|eds soueqnisiq JoiAeyag enuswad = agd
‘aseasi( s, Jawiayz|y ul ABojoyled [eioineyag = QV-IAVHIG ‘9]eas uoissaidaq oureLas) = SO ‘Alojuaaul ouneiyoAsdoinaN = |dN 4anifaled = 99 ‘aseasip s JaWidyz|y = AV [euondas-ssoid = §)

T 91qeL u1 paisi] osfe Apms
*¥

‘Apnis u1 [nproedwi 8q 01 paulwialep wordwAs
¥

suolreuIdN|feyY ‘uoissaidap

‘suoIsn|ap me_E_ [enpIAIpul (sway 199]95) QY (aBe1s ajppIW 1 (866T)

snoLsen) uonenBe ;, uoissaiBby 1927 -3AVH38 'adsd VD se o1 Alies) enuaag - ajdwes a1 vsn SO 72J8 HOIOPIA

QaNINVX3T SWOLAINAS a3sn 31vos a3sN LNIWNYLSNI 3z1s SISONOVIA  NOILVINdOd ONILLIS  NOIS3a AQNLS
N3adng 9 INOLJWAS  T1dAVS AQNLS

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Int Psychogeriatr. Author manuscript; available in PMC 2018 January 16.



	Abstract
	Introduction
	Methods
	Results
	Approaches to measuring and categorizing individual symptoms
	Symptoms that impact caregiver outcomes
	Causal mechanisms by which individual BPSD have an impact on caregivers
	Dynamic relationships over time
	Study quality

	Discussion
	Limitations
	Implications and recommendations

	Conclusions
	References
	Table 1
	Table 2

