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ABSTRACT 

Caregiving over time: The impact of the behavioral and psychological symptoms of 

dementia on caregiver depression 

 

Katherine A. Ornstein 

This dissertation was motivated by the growth in the number of elderly with dementia in the 

United States and worldwide, and the consequent need to assist caregivers who face the chronic 

stress and consequent negative outcomes of caring for dementia patients for increasingly longer 

periods of time.  While behavioral and psychological symptoms of dementia (BPSD) are 

routinely cited as important predictors of negative caregiving outcomes, they consist of a wide 

variety of patient behaviors (e.g., depression, physical aggression and paranoid delusions).  This 

dissertation aimed to further elucidate the BPSD-caregiver relationship by determining if and 

why individual components of BPSD impacted caregiver depression, how these relationships 

change over time, and how the timing of behaviors across the disease course affect the caregiver.  

First, via a systematic literature review we found that despite the significant amount of research 

conducted examining BPSD and caregiving, the literature focused on the aggregate effect of 

symptoms rather than on the effect of individual symptoms.  Existing studies categorized BPSD 

based on how they clinically manifest in the patient, rather than from the perspective of how they 

may differentially impact the caregiver.  Second, we tested the differential impact of four 

symptom clusters derived based on their likely impact on the caregiver (accusatory/aggressive 

symptoms, non-threatening psychotic symptoms, depressive symptoms, and difficult behaviors) 

on caregiver depression.  All clusters exerted similar effect sizes on caregiver depression, with 

patient depressive symptoms exerting the strongest and most consistently stable relationship with 



 

caregiver depression. The patient depression-caregiver depression relationship was mediated by 

both perceived burden to caregivers and impact of symptoms on the patient.  Finally, we did not 

find evidence that the presence of individual BPSD early in the disease course impacted 

subsequent caregiver depressive symptoms.  When examining change patterns over time, we 

found that most caregivers had stable trajectories of depressive symptoms, with a smaller subset 

showing more evidence for wear-and-tear over time.  Given that there may be a differential 

effect of individual symptoms on caregivers, research in this field should continue to study the 

effects of individual BPSD symptoms rather than the cumulative effects of a range of behaviors 

and should also consider how symptoms may negatively impact caregivers by evoking empathy 

in addition to increasing burden for the patient.  Future work should continue to utilize a 

longitudinal perspective on caregiving to better characterize the relationship between individual 

BPSD and caregiver outcomes and to understand varied outcome trajectories.  The continued 

focus on understanding how, why and when BPSD are most detrimental to caregivers can help 

target and improve patient treatment and caregiver intervention efforts. 
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Increasingly within the United States (U.S.) and globally, informal or family caregivers 

are relied upon to provide care to a growing number of patients living with 

dementia.(1;2)  Although highly prevalent, caregiving has well-documented negative 

effects on the health and well-being of caregivers.(3)  The caregiving literature suggests 

that, in general, the cumulative effect of the non-cognitive, or the behavioral and 

psychological symptoms of dementia (BPSD) are most burdensome to caregivers.(3-10)  

In order to inform interventions that benefit patients as well as the growing population of 

caregivers we rely on to care for them, more research is necessary to characterize how, 

why and when specific groups of BPSD affect caregiver depression.  This dissertation 

aims to address this need. 

The growth of dementia in an aging society 

By 2030, almost 20% of the U.S. population will be older than 65 years with those older 

than 85 years becoming the fastest growing segment of the population.(11)  With the 

aging of the population, an increasing number of individuals are living with chronic 

debilitating diseases that require extensive professional and family care.  Dementia, one 

such chronic illness, is a complex clinical syndrome characterized by a loss of or decline 

in memory and other cognitive abilities (e.g., ability to recognize or identify objects) 

severe enough to interfere with daily life.(12)  Dementia has many subtypes reflecting 

different etiologies including: Alzheimer’s Disease (AD), Vascular Dementia, Dementia 

with Lewy Bodies (DLB), Parkinson’s Disease, and Frontotemporal Dementia.   

By far the most prevalent dementia subtype, AD accounts for 70% of all cases of 

dementia in elderly Americans.(13)  The prevalence of AD among the elderly in the U.S. 
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is estimated to be 5.1 million, representing 13% of all individuals over age 65.(14)  This 

number is projected to increase by 50% to reach 7.7 million in 2030(15) and up to 16 

million in 2050 as the baby boomer generation ages.(16)  Among the growing 

subpopulation of those over age 85, estimates have suggested that up to 50% have 

AD.(17)  AD has no known cure and is currently the 5th leading cause of death in those 

over age 65 in the U.S.(18)  AD is classified by stage: mild to moderate to severe.  Early 

clinical symptoms include difficulty remembering names and recent events; as the 

disease progresses, the patient has impaired judgment, disorientation, confusion, and 

trouble speaking, swallowing and walking.  In the final stages of AD, the patient is 

unable to communicate and is completely dependent on others for care.  This stage may 

last a few months or many years.(14)   

The behavioral and psychological symptoms of dementia (BPSD) 

Although cognitive decline is considered the clinical hallmark of dementia, behavioral 

symptoms are a common and potentially severe problem complicating dementia. In his 

original 1906 case report on AD, Alois Alzheimer highlighted paranoid delusions and 

hallucinations as salient features of the disease.(19)  BPSD are often referred to as 

“problem behaviors” or simply “behavioral disturbances.”  BPSD include verbal and 

physical aggression, agitation, psychotic symptoms (e.g., hallucinations and delusions), 

sleep disturbances, depression, oppositional behavior, and wandering.  In a 1996 

consensus statement, BPSD were defined as “signs and symptoms of disturbed 

perception, thought content, mood, or behavior that frequently occur in patients with 

dementia.”(20)  While the evidence is equivocal, the origin of these behavioral symptoms 
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is believed to be due to cell atrophy in areas of the brain involved with emotion and 

behavior.  BPSD may also be due to the patient’s experience of losing knowledge and 

understanding of their surroundings, causing fear and frustration that they can no longer 

express verbally.(21-25)  

Although precise estimates vary widely, BPSD are consistently found to be highly 

prevalent in patients with dementia over the course of their illness.(26-32)  In the Cache 

County population-based studies of patients with dementia, for example, 97% developed 

one or more symptoms over a five-year period.(33)  Beside the substantial impact on the 

quality of life of people with dementia,(34) BPSD as a whole have been linked to more 

rapid cognitive and functional decline,(35-39) earlier patient institutionalization,(39-41) 

increased burden for heath care professionals,(42;43) and increased costs of care.(44)  

Caregiving for people with dementia 

The growth of the elderly population and subsequent increased prevalence of chronic 

illnesses including dementia results in the need for more patient care.  Informal or family 

caregivers (i.e., unpaid friends or family members who “provide, arrange or oversee 

needed services because of functional disabilities or health needs”)(45, p.321) frequently 

provide care to family or other household members affected by dementia.  Within the 

U.S. health care system, there is a heavy reliance on these caregivers although they often 

have inadequate support, finances, or training for the job.(46-48)  Family caregivers are 

increasingly performing activities which previously would have been provided by 

government funded health aides or nursing staff.(49)  Indeed, caregiving has become a 

very common role.  According to a national population survey,(1) 21% of adults in the 
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U.S. are caregivers, with one-third caring for more than one patient simultaneously.  This 

percentage will continue to increase as the number of children available to care for older 

parents continues to decrease.(11) 

While positive experiences and outcomes related to caregiving (e.g., improved outlook on 

life, feeling useful or competent) clearly exist,(50;51) decades of research has uncovered 

the enormous physiological, psychological and financial costs associated with informal 

caregiving.(3;52)  There is a consensus in the gerontological literature that informal 

caregivers have increased stress(5-7;53) including family conflicts,(54;55) decreased 

quality-of-life,(56;57) and increased incidence of depression and anxiety.(5;58) Studies 

also suggest that caregivers experience more physical illness,(59;60) poorer immune 

response,(61) and even increased mortality.(62)  Because of the growing need to keep 

caregivers healthy in their challenging roles, a tremendous research initiative has focused 

on understanding causes of stress in caregivers and developing interventions that can 

provide long-term support for caregivers. 

Caregiving and its consequent stressors occur for family members of patients with a wide 

range of chronic illnesses including HIV, serious mental illness, and children with 

disabilities.  Yet dementia caregiving has long been the focus of caregiving research due 

to its pervasiveness, long-term status and well-documented challenges.  Research has 

routinely characterized dementia caregiving as being more stressful than caregiving for 

other types of illnesses.(63)  The increased stressfulness is likely due to the fact that 

dementia disrupts the lives of patients and their families not only so completely, but also 

for extended periods of time.  Caregivers of people with AD and other dementias provide 
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more hours of help, on average, than caregivers of other older people, and they serve in 

their caregiving role for longer periods of time.(1;2)  Patients with dementia are also 

likely to suffer from other medical illnesses including diabetes (20%) and congestive 

heart failure (25%)(64) resulting in associated excess disability, hospitalizations, and 

more complicated care regimens.  Additionally, the caregivers of dementia patients 

arguably endure greater emotional challenges in their roles as they must face an ongoing 

loss in their family member’s personality over time culminating in the patient’s lack of 

recognition of the caregiver as well as the patient’s eventual death.  

The impact of BPSD on caregiver outcomes 

Although the literature is inconclusive regarding many risk factors for caregiver distress, 

researchers have consistently demonstrated associations between BPSD and negative 

outcomes for caregivers of patients with dementia.(3;5;6;65)  These behaviors are 

reported to be more stressful for caregivers than cognitive and functional problems in the 

patient.(66-71).  

Because of the high prevalence of BPSD and their association with a host of negative 

patient and caregiver outcomes, public health efforts have focused on developing 

effective interventions and drug therapies to ameliorate the wide range of BPSD.(72-74)  

In addition to trying to directly alleviate symptoms in the patient that may be causing 

distress, a wide variety of caregiving interventions have been developed to help 

caregivers cope with a range of BPSD.  These interventions include: individual and 

family counseling, support groups, ad hoc counseling, and respite care services.(75-78)  

Intensive multicomponent interventions that combine several techniques have been 
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shown to be most effective in reducing institutionalization for patients and burden and 

depression for dementia caregivers.(76;79)  While such interventions are being evaluated, 

most have not been rigorously tested over long follow-up periods.(76;80)  Overall there 

remains little consensus regarding how to best support caregivers.  

Why do BPSD negatively impact caregivers? The role of specific behaviors 

Although BPSD are referred to as a singular construct, they actually consist of a wide 

range of behaviors or symptoms
1
 (e.g., wandering, hallucinations, aggression and 

depression).  While researchers and clinicians espouse that BPSD are highly problematic 

for caregivers, it is less clear which specific symptoms or symptom clusters have the 

greatest negative impact on the caregiver.  For example, in a review of previous studies, 

Ballard(9) concluded that a wide range of symptoms including withdrawal, apathy, mood, 

aggression and restlessness are the “most important symptoms” relative to impact on 

caregivers.  The failure to capture the specificity of the unique symptoms is a limitation 

given that individual symptoms have value in understanding the nature and progression 

of dementia.(35;36;81)   

BPSD symptoms and caregiver distress: A potentially dynamic relationship 

As patient-caregiver relationships will only lengthen as new treatments develop to slow 

the progression of dementia, we must consider how timing and adaptation impact 

behaviors.  The dementia caregiver, in particular, confronts challenges extending 

                                                 
1
 Individual components of BPSD may be referred to as behaviors, symptoms, or 

symptom clusters. 
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throughout the disease course, including patient cognitive and functional decline as well 

as variation in individual BPSD, which are known to change with illness 

progression.(28;82;83)  In general, over the course of dementia, BPSD tend to have a 

curvilinear pattern of change such that they increase from early to middle stages but 

decrease in later stages of disease as the patient becomes more impaired with decreased 

verbal abilities.(84-86)  Individual symptoms or symptom clusters, however, appear to 

exhibit unique courses.(28)  In one study, researchers found that as disease progressed 

and cognition declined, wandering or agitation and physical aggression increased while 

hallucinations remained stable and delusions declined.(84)  Using the same dataset, 

researchers also found that over time (up to 14 years), disruptive behaviors (sundowning, 

verbal outbursts, threats, wandering and agitation) increased.(81)  Similarly, using 

population data, there is an overall pattern of increasing symptoms over a 5-year period 

with variation across individual symptoms.(33)  

By studying the impact of timing of behaviors, we may be able to focus on specific stages 

of the patient-caregiver relationship in which intervention for caregivers would be most 

beneficial.  Furthermore, we must also examine the dynamic relationship between patient 

behavior and caregiver depression over time.  While most caregivers are stable or appear 

to adapt over time to their stressful role, the impact of specific BPSD on the adaptation 

process has not been elucidated.  Many of the analyses that successfully adopt 

longitudinal designs to determine potential predictors of caregiver psychosocial 

adaptation over time (e.g., Aneshensel et al.(65), Gaugler et al.(87)) have not tested the 

impact of individual symptoms.  Establishing how timing of behavior impacts caregiver 

response relative to individual symptomatology is paramount to understanding the 
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etiology of caregiver depression and developing effective interventions appropriate to the 

changing course of disease.  

Aims of the Dissertation 

The objective of this dissertation is to advance understanding of the relationship between 

BPSD and caregiving.  We systematically examine existing caregiving literature to assess 

how the relationship between individual BPSD and caregiving outcomes has been studied 

and propose a new framework for conceptualizing and testing the impact of BPSD on 

caregivers.  Specifically, we propose to categorize BPSD based on how they are likely to 

impact caregivers, when examining caregiver outcomes.  Beyond hypothesizing and 

testing the differential relationship between individual BPSD and caregiver depression, 

we consider the role of timing and change over time in these relationships. 

We begin, in the first of three papers by examining the existing literature to determine 

whether individual BPSD have differential impact on caregiver depression by reviewing 

if and how these relationships have been examined.  Next in chapter 2 we build on our 

findings in chapter 1 by testing the impact of four individual symptom clusters on 

caregiver depression.  The objective is to improve upon previous work by categorizing 

symptom clusters based on how they impact the caregivers and hypothesizing and testing 

which individual symptoms may result in worse outcomes for caregivers.  Chapter 3 

extends beyond chapter 2 findings by addressing the issue of timing relative to the 

relationship between individual symptoms and caregiver depression.  Specifically, we 

examine whether change in individual symptom clusters impact change in BPSD and test 
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whether BPSD that occur early in disease course have lasting impact on the development 

of depression in caregivers. 

Together, these three chapters aim to advance the scientific thinking on the relationship 

between BPSD and caregiver depression.  We attempt to close the gaps in current 

understanding of why BPSD have negative consequences for caregivers by suggesting a 

new framework for conceptualizing and empirically testing the impact of BPSD.  Our 

work also highlights the issue of timing over the course of the patient-caregiver 

relationship, a critical perspective on a dyadic relationship extending over increasing time 

periods. 
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Chapter 1: 

 

The problem with “problem behaviors”:  A systematic review of the association 

between individual patient behavioral and psychological symptoms and caregiver 

depression and burden within the dementia patient-caregiver dyad 
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Abstract 

Within the caregiving literature, behavioral and psychological symptoms of dementia (BPSD) 

are routinely cited as important predictors of negative caregiving outcomes including caregiver 

burden, caregiver depression, and nursing home placement.  Although BPSD consist of a wide 

variety of patient behaviors including depression, physical aggression and paranoid delusions, 

they are routinely grouped together as one construct to differentiate them from cognitive 

symptoms of dementia.  Individual behaviors may operate through distinct causal mechanisms, 

ultimately having differential impact on caregiver outcomes.  Determining the specific BPSD 

behaviors that result in negative mental health for caregivers can help elucidate the stress process 

for caregivers and facilitate the development of effective interventions for dementia caregivers. 

Our aim was to determine whether existing studies have tested the differential impact of 

individual symptoms or symptom clusters as well as the reasons why one symptom type 

differentially impacts caregiver outcomes.  We conducted a systematic review of the scientific 

literature to: (1) determine how and why individual BPSD were categorized; (2) determine which 

symptoms or clusters of symptoms exert negative impact on caregivers; (3) identify causal 

mechanisms studied; and (4) identify gaps in the literature regarding how timing affects these 

relationships.  Based on a review of English-language papers cited in the PUBMED and 

PsychINFO databases from 1990-2010, we identified 35 original research articles that examined 

the impact of an individual behavior symptom relative to caregiver burden or 

depression/depressive symptoms.  The studies had no consistent system for categorizing 

symptoms and made use of 25 different assessment methods of BPSD.  Although depression, 

aggression and sleep disturbances were the most frequently identified patient symptoms to 

impact caregiver outcomes, a wide range of symptoms were reported as being impactful for 



 

 

20 

caregivers, and the evidence is not conclusive as to whether some symptoms are more important 

than others and vary in their impact over time.  The studies reviewed were largely exploratory 

relative to the differential impact of individual BPSD and did not focus on testing causal 

mechanisms by which specific symptoms would exert more impact on caregiver mental health 

than others.  Overall, the research examining BPSD and caregiver outcomes aggregates a range 

of symptoms as BPSD or else categorizes them based on how they manifest in the patient, failing 

to capture, perhaps the appropriate construct for caregiver interventions.  Future research may 

benefit from the re-conceptualization of BPSD from the perspective of their impact on the 

caregiver to examine hypothesis-driven differences among BPSD symptom clusters.  

Additionally, further investigation of the impact of timing as well as the role of dementia illness 

stage, and dementia subtype diagnosis on the patient behavior and caregiver outcome 

relationship is warranted. 
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Introduction 

Increasingly within the United States (U.S.) and globally, informal or family caregivers, i.e., 

unpaid friends or family members who “provide, arrange or oversee needed services because of 

functional disabilities or health needs,” (1, p.321) are relied upon to provide care to a growing 

number of patients living with dementia.  While family caregiving has become a very common 

role (according to a national population survey, 21% of adults in the US are caregivers),(2) it has 

negative effects on the health and well-being of caregivers.(3)  Dementia caregiving, in 

particular, has been the focus of caregiving research due to its pervasiveness, long-term status 

and well-documented challenges.  In 2008, almost 10 million family members, friends, and 

neighbors provided an estimated 8.5 billion hours of unpaid care for a person with AD or other 

dementias.(4) 

Although the caregiving literature is inconclusive regarding many risk factors for dementia 

caregiver distress, researchers have consistently demonstrated associations between the non-

cognitive, or the behavioral and psychological symptoms of dementia (BPSD) and negative 

outcomes for caregivers of patients with dementia.(3;5-11)  BPSD 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,(12-17) 

perhaps due to the capricious nature of BPSD.  While the functional and cognitive trajectory for 

the dementia patient follow an expected steady decline, behavior problems can ebb and flow, 

which can leave the caregiver less prepared to handle the behaviors adequately.  Additionally, 

because they effectively alter the patient’s personality, these behaviors may serve as more 
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dramatic reminders of the major changes that have occurred in the patient and the loss 

experienced by the caregiver.  BPSD are also associated with more caregiver anger-resentment 

toward the patient than other aspects of the disease (e.g., cognitive decline),(14) suggesting that 

there is an emotional response to BPSD which could negatively impact caregiver health 

outcomes.  

While BPSD consist of a wide range of patient behaviors, in caregiving research they are most 

often measured cumulatively as one construct to be differentiated from the cognitive symptoms 

of dementia.  The vast majority of  routinely cited references published in the past 20 years as 

evidence for the relationship between BPSD and caregiver negative outcomes (n=23), 

(3;5;6;8;9;11;18-34) did not examine or even review the effect of individual symptoms (e.g., 

delusions) or separate clusters of symptoms (e.g., psychotic behaviors).
2
   

Moving forward, we believe that individual aspects of BPSD should be examined to determine 

whether there are specific components of the objective stress of BPSD that result in differential 

outcomes for caregivers.  While aggregated BPSD measures may have increased reliability over 

single item measures, the failure to capture the complexity of unique behaviors limits our 

understanding of whether there are particular aspects of dementia behavior which have more 

deleterious effects for caregivers, especially given that individual symptoms clearly have value 

in understanding the nature and progression of dementia.  (Hallucinations and delusions, for 

example, appear to be associated with more rapid patient cognitive and functional 

                                                 
2
 Only two review articles noted the importance of examining individual symptoms (21;35) and 

of the two original research articles that examined individual patient symptoms and caregiver 

outcomes, one (25) examined only a limited range of  symptoms and the other included a 

cumulative measure of BPSD in the final multivariate model (24).  
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decline.(36;37)  Behaviors such as sundowning, however, have only been associated with faster 

cognitive decline.(38))   

Certain individual patient symptoms or symptom clusters may have greater negative mental 

health consequences 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 psychotic behaviors that do not involve 

the caregiver (e.g., auditory hallucinations) may be less threatening to the caregiver, therefore 

resulting in less negative consequences for 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 have more negative impact on caregivers as well as the mechanism by which this occurs, 

can help to more effectively target treatment and intervention efforts for patient-caregiver dyads.  

Furthermore, as patient-caregiver relationships will only lengthen as new treatments develop to 

slow the progression of dementia, we have to consider the role of timing of and adaptation to 

behaviors.  The dementia caregiver confronts challenges extending throughout the disease 

course, including patient cognitive and functional decline as well as variation in individual 

BPSD, which are known to change with illness progression.(39-41)  Establishing whether and 

how timing of behavior impacts caregiver response relative to individual symptomatology is 

paramount to understanding the etiology of caregiver depression and developing effective 

interventions appropriate to the changing course of disease.  By studying the impact of timing of 
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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 literature on the relationship between BPSD and caregiver outcomes to 

determine whether there are known symptoms or symptom clusters which exert undue negative 

impact on caregivers.  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 look to see how the role of timing of 

symptoms has been examined within the literature.  

Methods 

Materials for this review were primarily identified through searches of two electronic databases 

for peer-reviewed published papers: the MEDLINE/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” and (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.”  This 

search yielded a total of 543 unique papers.  A search of related articles in these databases, 

references in review papers and other relevant papers, and consultation with recognized experts 

yielded an additional 85 papers for review.   

An initial set of 628 papers was reviewed.  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 
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review articles); (5) participants were informal or family caregivers of older adults with 

Alzheimer’s disease or dementia in general; (6) included measure of caregiver depression, 

depressive symptoms or caregiver burden as an outcome;
3
 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 were (1) 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 Alzheimer’s disease; or (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).
4
   

The final number of papers included was 35.  Ninety-four percent of studies examined were 

excluded mainly because they were: intervention studies designed to examine change in 

caregiver distress, validation studies of BPSD instruments or did not study specific symptoms as 

opposed to BPSD as a single exposure variable.  

Final studies included in the analysis were reviewed to: (1) determine reasons for testing 

individual BPSD or utilizing specific classification systems; (2) determine which individual 

                                                 
3
 Studies that examine the impact of BPSD on caregiver outcomes explore a wide range of 

caregiver outcomes from depression to marital quality to institutionalization.  Because of the 

paucity of studies examining individual symptoms relative to caregiver outcomes, we included 

studies that used caregiver depression or caregiver burden as outcomes in this review.  We chose 

not to include outcomes such as institutionalization in our analysis which may be more indirect 

measures of caregiver distress as they are likely influenced by outside factors such as finances, 

insurance, and other comorbidities that require skilled nursing care. 

4
 We separately reviewed these ‘descriptive-only studies’ (n=17) due to the lack of studies 

meeting full inclusion and exclusion criteria, and they are briefly discussed in the results section.   



 

 

26 

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 part of this analysis we abstracted the following study data: design, 

setting, population, diagnosis, exposure and outcome measures, BPSD categorization schemas, 

analytical approaches, and control for potential confounding. 

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 <.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,(42) into two 

symptoms, namely, aggression and agitation).  (See Appendix 1.A for complete list of 

modifications to original categorization schemas.)  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.  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-
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caregiver associations.  Finally, we reviewed study designs in detail to assess the role of timing 

of symptoms within longitudinal designs.  

When analyzing the results, in addition to examining findings across all studies, we initially 

examined studies that assessed caregiver burden (n=23) and caregiver depression or depressive 

symptoms (n=17) separately because caregiver burden and depression are different constructs.  

Five studies examined both caregiver burden and caregiver depression as outcomes.(13;43-46)  

These outcomes were considered separately, for a total of 35 papers and 40 outcomes assessed.  

Information from each study was extracted and are presented in Tables 1.1 and 1.2 (Table 1.1: 

n=17, Table 1.2: n=23).  These data are organized according to study author and list all 

symptoms tested and whether each impacted the outcome of interest.  Finally, we reviewed 

differences in study population and overall study quality to determine potential sources of 

heterogeneous findings. 

Results 

Approaches to measuring and categorizing individual symptoms 

Across the 35 studies that met criteria and investigated at least one individual symptom or 

symptom cluster, 25 different scales were used to measure different aspects of BPSD.  Ten 

(29%) reviewed studies(12;43;44;47-53) 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(54) which assesses behavior occurrence over seven domains: 

delusions, hallucinations, activity disturbances, aggression, sleep, affective symptoms, and 

anxiety and (2) the Neuropsychiatric Inventory (NPI)(42) which assesses ten individual 

behaviors (delusions, hallucinations, agitation/ aggression, disinhibition, aberrant motor 
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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(55) the caregiver notes how often behavior occurred on a five-point Likert scale).  

Other studies employed one or more assessments used to measure more specific aspects of 

symptomatology: for example, four studies(53;56-58) used a version of the Geriatric Depression 

Scale (GDS)(59) which measures patient depression using either 15 or 30 dichotomous (yes/no) 

questions and one study(43) employed the Cohen-Mansfield Agitation Inventory,(60) a 36-item 

assessment designed to measure agitation symptoms in dementia patients including spitting, 

fidgety behavior, and sexual aggressiveness.  Additionally, not all studies made use of validated 

BPSD scales, instead relying on clinical diagnoses of behaviors such as psychosis(61) or original 

lists of individual items to measure BPSD.(62;63) 

There was no consistent approach to the categorization of symptoms across studies.  Two studies 

did not provide any information on categorization schema(25;58) and almost half 

(n=17)(12;47;48;50;52;61-71) did not employ any system of categorization, instead using select 

individual items or diagnoses.  The remainder of studies either used (1) subscales of instruments 

(e.g., Robinson et al(72) used existing subscales of the 24-item Revised Memory and Behavior 

Problems Checklist (RMBC)(55) to examine depression and disruptive behaviors) or (2) 

subscales and select individual scale items (e.g., Donaldson et al(13) examined overall patient 

depression, psychotic behaviors, and behavioral disturbance as well as specific items such as 

hallucinations).  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(13;61) use the broader category of “psychosis,” others delineated between specific 
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psychotic behaviors such as experiencing hallucinations or delusions (e.g., Allegri et al.(12),  

Shaji et al.(50)).  Finally, seven studies (20%) employed factor analytic techniques to categorize 

symptoms based on how they clustered within patients.(14;46;51;53;57;73;74)   

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 (see Table 1.3), 19 different patient symptoms/symptom clusters 

were cited as significantly impacting caregivers.  Patient depression was the most frequently 

reported symptom associated with caregiver depression(13;45;52;61;65;66) (35%) although 

sleep disturbances(13;44;45) (18%), anger/aggression(25;75) (12%),  psychosis (13;61) (12%) 

and agitation (43;73) (12%) were also reported by multiple studies.  

Twenty-eight different symptoms/symptom clusters were cited as impactful for caregiver burden 

(see Table 1.3).  Anger/aggression(43;44;46;47;50;71) (26%) and depression(13;45;48;62) 

(17%) were the most frequently cited patient symptoms having impact on caregiver burden 

although sleep disturbances(12;45;69) (13%) and repetitive behavior(43;56;63) (13%) 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 (n=35 articles that assessed n=40 outcomes), we identified 36 different 

symptoms which had negative impact on caregivers.  Only one study(64) did not find any 

specific behavior pattern to be stressful.  The most commonly reported symptoms for either 

caregiver burden or depression were: depression(13;45;48;52;57;62;65;66;73) (25%), 
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anger/aggression(25;43;44;46;47;50;71;75) (20%), and sleep disturbances(12;13;44;45;69) 

(15%).  Other symptoms reported as impactful by at least three studies were paranoia,(45;51;69)  

repetitive behavior,(43;56;63) anxiety,(12;44;51)  activity disturbances,(44;50;51) and disruptive 

behavior.(58;72;76) 

Because only those symptoms tested as predictors have the potential to have demonstrated 

impact on 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 papers:  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 papers.   

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 symptom 

was examined as the denominator.
5
  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, 

                                                 
5
 Because five articles examined multiple outcomes (caregiver burden and caregiver depression), 

each outcomes assessed is counted as a separate study for the purpose of this analysis resulting in 

each symptom having the potential to be examined over n=40 cases. 
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anger/aggression impacted caregivers in 50% of the studies, and sleep disturbances impacted 

caregivers in 43% of 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(13); similarly, 

while delusions were tested seven times, in only two cases were they found to have negative 

impact on caregiver outcomes(49;50). 

As noted previously, there were 17 studies(55;77-85;85-92) excluded from this systematic 

review because they did not use statistical analyses to discern which symptoms resulted in more 

negative caregiver outcomes.  Similar to the 35 studies included in our review, these studies also 

suggest that a wide range of symptoms may have negative impact on caregivers’ level of burden 

or depression.  Among these studies, 71% (n=12) reported that patient aggression, sleep 

disturbances or depression had negative impact on caregivers.  Agitation, however, was the most 

frequently reported symptom (26%).  We further reviewed papers(16;93)  that examined the 

impact of individual symptoms on negative outcomes other than burden and depression with 

similarly heterogeneous findings.   

Causal mechanisms by which individual BPSD impact 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 had impact on caregivers) or tested 

hypotheses about other issues within the caregiving relationship such as the role of gender(56), 

attachment style(48) or family boundary ambiguity.(51)  Several studies were aimed at testing 
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the impact of only one particular symptom/symptom cluster on caregiver mental health (e.g., 

wandering,(70) delusions,(49) depression,(57;66) and sundowning(68)), and therefore could not 

make hypotheses about the relative effect of multiple symptoms.  Investigators who tested the 

impact of more than one symptom (e.g., aggression and agitation(75)) on 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 majority of studies were cross-sectional in nature, seven papers (20%) examined 

the relationship between individual symptoms and outcomes over multiple time points; 

three(51;66;75) examined caregiver depression as an outcome, three(67-69) examined caregiver 

burden as an outcome, and one(44) examined both outcomes over time.  No consistent patterns 

could be discerned from these studies due to the overall small number of longitudinal studies 

conducted, and given the studies’ disparate aims relative to the role of behavior timing and 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 BPSD 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,(44) found that across five time points, specific BPSD 

had varying associations with caregiver burden and depression (e.g., patient sleep disturbances 

were only correlated with caregiver depression at 24 months).  Second, there is some evidence to 

suggest that there may be sensitive time periods in which patients’ symptoms may have lasting 

impact on caregiver outcomes.  Elmstahl et al,(67) examined individual BPSD features at 

varying time points and found that  lack of vitality (i.e., tiredness) during transition to group 
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living facility affected caregiver outcomes 12 months later.  Additionally, authors found that 

initial sundowning behaviors affected increase in stress over time.(68)  Danhauer et al., (75), 

however, did not find baseline behaviors to impact subsequent caregiver behaviors.  Finally, 

findings from two studies suggest that change in patient behaviors may impact change in 

caregiver outcomes.(51;66) 

Source of heterogeneity of findings 

Because we were unable to identify any individual patient symptom(s) that consistently 

negatively impacted caregivers, we examined a variety of study characteristics and the overall 

quality of the studies reviewed 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.  Only one-third of studies examined were U.S.-based; the remainder were 

from Europe (n=8, 23%), Asia (n=6, 17%); Canada (n=6, 17%), Australia (n=2, 6%), and South 

America (n=1, 3%).  When limiting the sample to those studies with large, U.S.-based samples 

(n>100) with caregiver depression as an outcome (n=4), we still find the following range of 

symptoms associated with caregiver outcomes: anger/aggressiveness,(25) emotional lability,(14) 

psychosis,(61) and depression.(61;66)  Although we reviewed studies published over a 20 year 

time period, we did not find any variations in findings due to when the study was published.  

Furthermore, like most caregiving studies, the studies examined were almost entirely clinic-

based samples, recruited from memory clinics or hospitals, assisted living facilities, or via 

caregivers’ support groups.  When we restricted our review to studies with population 

samples,(25;46;69) we continued to find inconsistent patterns of impactful symptoms.  The 

majority of studies included patients with a mix of dementia diagnoses or unspecified dementia 

or cognitive impairment (see Tables 1.1-1.2).  Among those studies that focused examination on 
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patients with AD (n=12)(12;14;47;49;53;56;57;61;73-75;94) we did not find symptoms that 

consistently impacted caregiver burden or depression.  Finally, the vast majority of studies did 

not consider effect modifiers such as race/ethnicity which may have impact on the experience of 

specific symptoms.  Harwood et al,(61) for example, concluded that patient psychosis had a 

greater impact on depression in white non-Hispanic spouses compared to Hispanic spouses. 

Next, we examined overall study quality to determine whether factors such as small 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 impacts 

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.(25;46;61;66)   Furthermore, among studies 

included in this review, most did not control for important confounders such as functional status, 

in part due to small sample size.  Overall, there was a lack of utilization of statistical analyses to 

control for additional covariates: twenty-six percent used unadjusted correlation analyses 

(n=6),(12;44;45;51;68;72) chi-square tests (n=2),(49;50) or paired t-tests (n=1)(69) 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 caregivers.  Furthermore, studies did not 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,(25) 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 
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caregivers.  Similarly, while Neundorfer et al(66) used multilevel analysis with a sample of 353 

dyads to show that over five years increase in patient depressive symptoms predicted increase in 

caregiver depressive symptoms, the study did not control for the effect of patient BPSD 

symptoms other than depression that may have changed over time and influenced caregiver 

outcomes.   

Discussion 

The literature has successfully revealed that BPSD negatively impacts caregiver outcomes. We 

undertook this review in order to determine if there is evidence to suggest that individual BPSD 

symptoms differentially impact caregiver outcomes.  This review identified more than 600 

articles that addressed the issue of patient behavior problems and caregiver outcomes; most did 

not examine individual symptoms, and instead aggregated behaviors into one measure of BPSD 

such that each symptom is equally contributing to what is considered an objective burden for the 

caregiver.  While it is clear that BPSD, in general, and many individual symptoms are associated 

with negative caregiver outcomes, the evidence remains inconclusive as to whether some 

symptoms are more important than others.  While we did find specific symptoms, namely, (1) 

depression, (2) aggression, and (3) 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 negative outcomes for caregivers.  In fact, most symptom types were reported as having a 

negative impact on caregivers 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 patients with dementia are known to 

exhibit, several studies were specifically designed to test the impact of one specific 



 

 

36 

symptom/symptom cluster (e.g. wandering,(70) delusions,(49) depression,(57;66) and 

sundowning(68)) on caregiver outcomes).  While we included these studies in our review, they 

do 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 to be impactful relative to how often they 

were tested, we found that anxiety, activity disturbances, and disruptive behaviors were always 

found to be impactful and paranoia, repetitive behavior, and agitation had significant impact 75% 

of the time.  However, because none of these symptoms were examined by more than four 

studies, they were not commonly cited as impactful to caregivers among all papers reviewed.  

This discrepancy further substantiates our conclusion that research has yet to elucidate whether 

there are individual symptoms/symptom cluster(s) which result in the most negative outcomes 

for caregivers.   

Limitations 

We did not re-categorize symptoms across studies when assessing frequency of symptoms cited 

as impactful.  Thus, the categorization scheme used within each study (i.e., how symptoms are 

categorized within a study) impacts these 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 al.(43) found that non-aggressive agitation as a subscale was predictive of caregiver 

depression, but when examining 29 individual agitation items, specific aggressive behaviors, 

namely making sexual advances and destroying property, were most predictive.  Depression and 

aggression are broader symptom categories than specific behaviors such as hiding things and 

hitting.  While the latter symptoms were analyzed in this review as separate items, they may in 
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fact be referring to similar constructs.  Re-categorizing more specific behaviors/symptoms into 

broader categories could have impacted these findings. 

While we initially planned to limit this review to studies that focused on caregiver depression as 

an outcome as depression is a well-studied construct with clear impact on an individual’s health, 

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 were used to measure depression and burden.  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 (63)).  The use of a wide range of outcome 

measures may also contribute to inconsistent findings.  Again, because of a lack of studies 

published, we were unable to limit this review to studies that measured depressive symptoms 

using similar assessments.  Finally, we relied on a synthesis approach for this study which 

effectively relies on a count of significant and non-significant effects.  Because of the limited 

number of studies meeting inclusion criteria, heterogeneity in study design and study 

measurements, meta-analyses techniques could not be employed to examine pooled estimates of 

effect.   

Implications and recommendations 

An extensive body of research provides robust evidence suggesting that overall BPSD exert 

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.  

Based on this review, we recommend that future research build upon existing knowledge of the 
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relationship between BPSD and caregiving and consider the following issues to identify whether 

there are individual symptoms of BPSD that are most challenging to caregivers: 

1. Categorizing BPSD based on the caregiver’s perspective 

Existing studies categorized BPSD based on how they manifest within the patient and not based 

on how they impact the caregivers, despite the fact that caregiver depression or burden were the 

outcomes of interest in the studies reviewed.  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 useful for understanding potential varying etiologies of BPSD 

syndromes (e.g., Aalten et al.(95)) 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 BPSD, but not necessarily in the same way.  Major events can 

differentially impact 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 impact on quality of life for the 

patient, but may have huge implications for the well-being of the overwhelmed caregiver.   

2. Delineating causal mechanisms 
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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 have greater negative mental health consequences by operating through 

different pathways.  While research suggests that the association between BPSD in general and 

mental and physical health outcomes of caregivers are mediated by subjective stress 

appraisal,(15;96;97) 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. 

3. 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 evidence suggests that timing of BPSD 

over the course of the patient-caregiver relationship may impact caregiver outcomes.  While this 

review suggests that certain symptoms may be of particular importance over time, and that 

specific time periods may be important to focus on, the paucity of studies evaluating the issue 

highlights a clear need for further study.   

4. Emphasis on stage of illness 

The vast majority of studies reviewed do not specify and control for stage of disease in assessing 

the relationship between symptoms and caregiver outcomes.  Authors rarely examined stage of 

dementia illness except to systematically exclude institutionalized patients, who typically have 

the most advanced diseases.  We found that only five studies (14;43;48;49;51) 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 (one marker of disease 
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progression), 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, a construct critical to caregiver outcomes.  Grouping together dementia patients 

at all stages of disease progression may be problematic as disease stage impacts caregiver 

outcomes.(10)  Gonzalez-Salvador et al, for example, finds that the associations between 

caregiver stress and individual behaviors in mild, moderate and severe AD subgroups differ 

substantially.(47)  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. 

5. 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 al.(13)). BPSD 

symptoms emerge in the context of different subtypes of dementia, which have widely varied 

prevalence and trajectory of behavior symptoms.(98)  Etiology of dementia, or diagnostic 

context, may influence the way that caregivers experience psychiatric features of dementia.  

According to attribution theory, perceptions of controllability of behaviors influence the 

emotional reaction of caregivers.(99)  In other words, caregivers who perceive patients as having 

less control over their behaviors have a less emotional response and less negative affect.  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 
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perceived as (1) more biological in nature, (2) less controllable by the patient, and (3) more 

likely to garner sympathy from the caregiver.(100)  Diagnostic context may therefore play a role 

in explaining the relationship between BPSD and caregiver depression such that those caregivers 

who attribute more behaviors to disease are less likely to experience negative outcomes.  Testing 

these relationships across varied disease contexts can add to our understanding of how BPSD 

affect caregivers and ultimately impact disease-specific intervention design.  

Conclusion 

Our review finds that despite the consistency of the association between BPSD and caregiver 

depression and burden within the existing literature, 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 ingredients in BPSD that result in negative mental health for 

caregivers, we need studies that not only are designed to examine differences among BPSD 

symptom clusters, but specifically categorize BPSD based on how they negatively affect 

caregivers.  Additionally, we recommend that studies examine casual mechanisms by which 

individual BPSD impact caregivers and consider stage of disease, and the role of different 

subtypes of dementia in future research.  Such an approach will help to elucidate whether 

individual BPSD differentially impact caregivers and allow for focused intervention and 

treatments efforts that benefit the patient-caregiver dyad.   
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Table 1.3:  Individual patient symptoms that negatively impact caregiver burden and depression* 

  9o.  studies in which behavior negatively impacts caregivers 

Symptom/ symptom cluster 9o. 

studies 

examined 

by 

n 

 

Total 

n (study #) 

Depression 

studies 

n (study #) 

Burden studies 

n (study #) 

Depression 25 10(13;45;45;48;52;57; 

62;65;66;73) 

6(13;45;52;65; 

66;73) 

4(45;48;57;62) 

Anger/aggression 16 8(25;43;44;46;47;50; 

63;71;75) 

2(25;75) 6(43;44;46;47; 

50;63;71) 

Sleep disturbances 14 6(12;13;44;45;45;69) 3(13;44;45) 3(12;45;69) 

Activity disturbances 3 3(44;50;51) 1 (51) 2(44;50) 

Anxiety 3 3(12;44;51) 1 (51) 2 (12;44) 

Disruptive behavior 3 3(58;72;76) 1 (76) 2(58;72) 

Paranoia 4 3(45;51;69) 1 (51) 2(45;69) 

Repetitive behavior 4 3(43;56;63)   3(43;56;63) 

Agitation 4 3(43;73) 2(43;73) 1(73) 

Apathy 3 2(46) 1(46) 1(46) 

Delusions 7 2(49;50)   2(49;50) 

Demanding/difficult behavior 2 2(56;65) 1(56) 1(65) 

Disinhibition/ acting out 4 2(58;94)   2(58;94) 

Personality changes 2 2(45) 1(45) 1(45) 

Psychosis 3 2(13;61) 2(13;61)   

Affective symptoms 3 1(74)   1(74) 

Aimlessness 1 1(46)   1(46) 

Danger to self 1 1(25) 1(25)   

Destroying property 1 1(43) 1(43)   

Disturbing conversation 1 1(62)   1(62) 

Emotional behavior 1 1(56)   1(56) 

Emotional lability 1 1(14) 1(14)   

Frustration/ crying 1 1 (58)   1 (58) 

Hallucinations 6 1(12)   1(12) 

Hiding things 1 1(69)   1(69) 

Highly symptomatic symptoms 1 1(74)   1(74) 

Hitting 1 1(43)   1(43) 

Inappropriate dressing 1 1(43) 1(43)   

Irritability 1 1(53) 1(53)   

Lack of vitality 1 1(67)   1(67) 

Restlessness 1 1(46)   1(46) 

Sexual advances 1 1(43) 1(43)   

Sundowning 1 1(68)   1(68) 

Unusual motor behavior 1 1(12)   1(12) 

Wandering 2 1(70)   1(70) 

* Symptoms associated with multiple outcomes (caregiver depression and burden) within 

individual studies are counted more than once when applicable. 
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The differential impact of unique behavioral and psychological symptoms for the dementia 

caregiver:  How and why do patients’ individual symptom clusters impact caregiver 

depressive symptoms? 
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Abstract 

Although cognitive decline is considered the clinical hallmark of dementia, an extensive body of 

literature suggests that the non-cognitive, or behavioral and psychological symptoms associated 

with dementia (BPSD), are more burdensome to caregivers.  BPSD consist of a wide variety of 

patient behaviors including depression, physical aggression and paranoid delusions.  Yet it 

remains unclear whether specific symptoms have a differential impact on caregivers.  The aims 

of this study were to assess how BPSD symptoms, categorized based on how they may affect 

caregivers, impact depressive symptoms for caregivers of patients with Alzheimer’s Disease 

(AD) and Dementia with Lewy Bodies (DLB) and to test the pathways by which BPSD symptom 

clusters impact caregiver depressive symptoms.  Using data from a longitudinal study of 

dementia patients and their caregivers, we analyzed the relationship between four BPSD 

symptom clusters (patient depressive symptoms, accusatory/aggressive behaviors, non-

threatening psychotic symptoms, and difficult to manage behaviors) and caregiver depressive 

symptoms among 160 patient-caregiver dyads in up to 6 years of follow-up.  Using multivariate 

GEE logistic models, we found small effects among all four clusters tested and caregiver 

depression (OR range=1.03-1.55), and that only the presence of patient depressive symptoms 

significantly impacted caregiver depression (OR=1.55; 95% CI=1.14-2.11).  This relationship 

was mediated by both caregiver report of the symptom’s impact on the patient and perceived 

burden to caregivers.  These findings did not vary based on patient dementia diagnosis (DLB vs. 

AD).  Given our findings, research in this field should further test the effects of individual BPSD 

symptoms and should also consider how symptoms may negatively impact caregivers by 

increasing burden and evoking empathy for the patient.  Finally, future work in this area should 
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explore the timing and change in patient depressive symptoms and other individual BPSD as 

they relate to caregiver outcomes.   
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 Introduction 

As life expectancy increases in the United States (U.S.) and internationally, the aging population 

and the number of people living with chronic diseases such as dementia continues to grow.(1)  

Consequently, the number of family members providing informal (i.e., non-professional or 

family) caregiving to individuals with dementia has also increased.(2;3)  While family caregivers 

provide a critical service to family members in lieu of more formal sources of long-term care 

support, they often suffer from chronic stress(4) which results in negative consequences for the 

caregiver’s mental and physical health.  In addition to causing undue suffering for caregivers,   

the maintenance of a healthy patient-caregiver dyad is beneficial for patients who most often 

prefer in-home care, and is financially imperative given current lack of public resources available 

for nursing home placement or paid caregiving.(5-7)  

Although cognitive decline is considered the clinical hallmark of dementia, an extensive body of 

literature suggests that the non-cognitive, or the behavioral and psychological symptoms 

associated with dementia (BPSD) are more burdensome to caregivers and have greatest impact 

on decisions to institutionalize patients.(4;8-14)  BPSD, which consist of a wide variety of 

patient behaviors including depression, physical aggression and paranoid delusions, are highly 

prevalent in patients with dementia over the course of their illness.(15-19)  In a large population-

based study of patients with dementia, 97% developed one or more symptoms over a five-year 

period.(20)  Although BPSD consist of such wide-ranging symptoms, it remains unclear whether 

specific symptoms, or symptom clusters (distinguished based on clinical manifestations or on an 

empirical basis) differentially impact caregivers.  The vast majority of research studies that have 

concluded that BPSD have a negative impact on caregivers have solely examined cumulative 

scores of BPSD.(11;21-24)  By grouping together all BPSD as one construct, we cannot 
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determine whether there are individual symptoms/symptom clusters which are most stressful for 

caregivers, a potential missed opportunity to target interventions to better meet the clinical needs 

of patients and caregivers.   

The limited research that differentiates individual symptoms is largely exploratory and does not 

simultaneously control for the impact of multiple BPSD(25-40).  Furthermore, when 

differentiated, BPSD are categorized broadly based on the patient’s clinical manifestations.  

While this system of categorization is appropriate for monitoring symptom progression and 

making appropriate treatment recommendations for patients, it fails to conceptualize BPSD from 

the perspective of their impact on the caregiver.  Different types of symptoms may have 

differential impact on caregivers.  Delusional or paranoid behaviors such as accusing the 

caregiver of plotting to leave her/him may be particularly disturbing to the caregiver who may 

take the behaviors personally.  Similarly, aggressive behavior including physical violence cannot 

be easily dismissed by caregivers and may make the caregiver fearful of the patient and weaken 

the caregiver’s commitment to ongoing at-home care.  On the other hand, behaviors that are very 

difficult to manage, but not directed at the caregiver, e.g., wandering at night, may feel less 

threatening to the caregiver and result in fewer depressive symptoms.  Patient depression has 

been repeatedly reported as a predictor of caregiver depression,(26-29;41;42) and may be 

particularly difficult to handle for the caregiver who perceives the patient as suffering.   

Conceptual model 

According to the stress process model,(21;43) caregiving is a chronic stressor that gives rise to 

strains from multiple domains and ultimately leads to increased risk for psychiatric distress and 

diagnosable disorder.  The model differentiates between the objective, more concrete stressors 
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(e.g., BPSD, functional dependence or cognitive impairment), the caregiver’s subjective 

experience (or appraisal) of those stressors, and background and contextual factors (e.g., 

education, living situation, age) which impact the stressor and caregiver outcomes (see Figure 

2.1).  The model delineates the mechanism by which objective stressors such as individual BPSD 

impact caregiver depressive symptoms.  Using this model, various studies have reported that the 

association between objective stressors such as BPSD and mental and physical health outcomes 

of caregivers are mediated by subjective stress appraisal.(44-46)  Indeed, caregiver interventions 

have decreased depression for caregivers by reducing negative appraisal of stressors without 

reducing the actual count of these stressors.(47)   

While the stress process model has dominated research aimed at understanding negative mental 

health consequences for dementia caregivers by delineating the stress appraisal pathway, other 

pathways may be part of this process. Most recently, the importance of the role of patient 

suffering was proposed by Schulz and colleagues.(48)  Suffering as a pathway by which BPSD 

may cause depression in caregivers gives weight to the patient’s perspective, suggesting that 

perception of the patient’s quality of life and their ability to function in day-to-day activities may 

affect the caregiver by evoking empathy for the patient.   

Study Aims 

Determining whether individual BPSD symptom clusters differentially impact caregiver 

outcomes and examining the mechanisms by which individual symptoms impact caregivers can 

help target intervention and prevention efforts for caregivers.  The aims of this study are to 

assess how distinct BPSD symptoms, or symptom clusters, impact depressive symptoms for 

caregivers of patients with both Alzheimer’s Disease (AD) and Dementia with Lewy Bodies 
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(DLB).  We will specifically examine the relationship between caregiver depressive symptoms 

and four dementia patient symptom clusters: accusatory and aggressive symptoms, depressive 

symptoms, non-threatening psychotic behaviors, and difficult to manage behaviors.  We 

hypothesize that while each behavior cluster will negatively impact caregivers, accusatory and 

aggressive behaviors will have a stronger relationship with caregiver depressive symptoms than 

other BPSD symptoms clusters because they are difficult to ignore and may be perceived as 

more threatening to the caregiver.  Additionally, we hypothesize that the relationship between 

BPSD symptom clusters and caregiver depressive symptoms are mediated by both caregiver 

perceived burden of behavior (i.e., perceived stress) and perceived impact of behavior on patient 

functioning (i.e., suffering).   

 Methods 

Sample 

In the Predictors 2 study, a cohort of patients with probable AD and DLB was followed 

prospectively from early stages of patient illness.  Patients were recruited from memory disorder 

centers or private physician offices in three sites between 1997 and 2008: Columbia University 

College of Physicians and Surgeons; Johns Hopkins University School of Medicine; and 

Massachusetts General Hospital.  The inclusion and exclusion criteria and evaluation procedures 

of the Predictors study have been fully described elsewhere.(49)  Briefly, all patients were 

diagnosed in a consensus conference with at least two faculty physicians specializing in 

dementia and one faculty neuropsychologist.  All AD patients met NINCDS-ADRDA criteria for 

probable AD(50) and intellectual impairment was documented with neuropsychological testing.  

At entry into study, each AD participant was required to have relatively mild dementia 
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operationalized as a modified Mini Mental State Examination (MMSE)(51) score >= 30, 

equivalent to a score of >= 16 on the standard Folstein MMSE.(52)  Patients with DLB were 

diagnosed according to the 1996 consensus guidelines for the disease.(53)  Participants were also 

required to have at least one family member/informant available.  Exclusion criteria were 

parkinsonism, stroke, alcoholism, schizophrenia, schizoaffective disorder, and electroconvulsive 

treatments. 

During an initial visit, the following data were collected about the patient via clinical assessment: 

patient and caregiver demographic data, medical history, neurological evaluation, handedness, 

presenting features of cognitive impairment, functional status, family history of dementia, onset 

dating and features, and psychiatric history.  Follow-up data were collected at 6-month intervals 

via inpatient visit thereafter until dropout or death including: neurological evaluation, functional 

and cognitive status, medical and psychiatric history, and quality of life.  If patients were unable 

to travel to the outpatient clinic for evaluation, they were visited at their homes, nursing homes, 

or health care facilities.  There is 94% follow up of patients.  Patients who did not respond at a 

particular visit could respond at a subsequent visit.  Autopsy data were also collected when 

possible to confirm diagnoses. 

The Predictors Caregiver study was initiated in 2004.  Detailed data on the mental health status 

of the informal caregivers of the patient cohort were collected for 160 patient-caregiver dyads.  A 

total of 169 patients were active in the Predictors study at the time of, or subsequent to, the 

launching of the Caregiver study.  Of these patients, six did not have an eligible informal 

caregiver to complete the study (3.6%).  Of the 163 eligible patient-caregiver dyads, 98.2% have 

caregiver data available for at least one assessment.  (Three caregivers refused to answer 

questions on their experiences as a caregiver).  Because the main Predictors study was initiated 
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prior to the Caregiver study, patients had been in the study for different time periods when the 

Caregiver study was initiated.  Baseline caregiver data were collected for 14.4% of dyads at 

patient baseline, 5% within the patient’s first year of follow-up, 11.3% within the patient’s 

second year of follow-up, 18.8% in the patients third year of follow-up, 23.8% in the patients 

fourth year of follow-up, and 15.6% in the patient’s fifth year of follow up.  Eleven percent of 

first caregiver assessments occurred after the patient was followed for at least five years.  While 

the study is ongoing, this analysis includes data collected through August 2010 at which point 

670 caregiver assessments were available.  On average, each dyad completed 4.2 assessments 

(range=1-12).   

Measures 

Outcome measure 

Caregiver depressive symptoms was measured by the six-item depression subsection of the brief 

symptom inventory (BSI).(54)  Caregivers were asked how much during the past week they were 

bothered by the following: feeling lonely, feeling blue, feeling no interest in things, feeling 

hopeless about the future, feelings of worthlessness, and thoughts of ending your life using a  

five-point Likert scale response for each item ranging from “not at all” to “extremely”.  A higher 

score indicates higher depressive symptoms.  The mean score across six symptoms was 

calculated (mean=1.44, standard deviation (SD) =0.56).  The standardized Chronbach’s 

coefficient alpha was >.80 indicating acceptable reliability.(55)  For use in logistic regression 

analysis, mean BSI score was dichotomized as no depressive symptoms (<2) and depressive 

symptoms (>=2).  Caregivers categorized as having depressive symptoms were (1) one SD above 



 

 

68 

the mean depressive symptom score and (2) indicated that on average each of the six symptoms 

bothered or impacted them from a minimal to extreme level.   

Exposure measures 

The Columbia University Scale for Psychopathology in Alzheimer’s Disease (CUSPAD)(56) 

was used to measure patient BPSD at baseline and at subsequent 6 month intervals.  The 

CUSPAD (see Appendix 2.A) is a semi-structured rating scale that a clinician or research 

assistant administers to the informant regarding the presence of 26 patient symptoms during the 

last month before each interview.  Interrater reliabilities for individual symptoms range from 

kappa coefficients of .61-.73.(56)  Existing clinical grouping of symptom clusters in the 

CUSPAD were not maintained nor did we empirically determine how symptoms were clustered 

within the patient as the study aim was not patient-centered (e.g., to determine varying etiologies 

of BPSD syndromes among patients or to assess patient treatment options).  Instead, we created 

four non-overlapping symptom clusters based on a review of the literature and the hypothesized 

differential impact of symptom clusters on caregivers. 

1. Accusatory and aggressive symptoms were measured based on the following six CUSPAD 

items designed to measure paranoid and abandonment delusions as well as aggression: beliefs 

that people are stealing things, beliefs that they have an unfaithful wife/husband, other 

unfounded suspicions, accusing caregiver of plotting to leave him/her, engaging in threatening 

behavior, and engaging in physical violence.  Given that these behaviors may be directed at the 

caregivers and are unlikely to be easily ignored, they may be particularly disturbing to the 

caregivers.  We constructed a dichotomous variable to characterize the presence or absence of 

one or more accusatory and aggressive symptoms (see Appendix 2.B). 
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2. &on-threatening psychotic symptoms consisted of the following 13 items which constitute the 

remainder of the psychotic symptoms (hallucinations, illusions, misidentification delusions and 

somatic delusions) measured in the CUSPAD: belief that the patient has cancer or other physical 

illness, belief that people are in the house when nobody is there, belief that someone else is in the 

mirror, belief that the spouse/caregiver is an imposter, belief that the patient's house is not his/her 

home, belief that the characters on television are real, report that one thing is something else,  

hearing voices when no one is there, seeing visions; reporting unusual smells, and other reports 

of false beliefs or strange ideas or hallucinations.  These items are categorized as non-threatening 

because while they are by definition psychotic, and likely disturbing to the caregiver because 

they are non-normative, they are not directly threatening the caregiver.  We constructed a 

dichotomous variable to characterize the presence or absence of any non-threatening psychotic 

symptoms (see Appendix 2.B). 

3. Depressive symptoms: Patient depressive symptoms were defined as having (1) depressed 

mood and (2) either difficulty sleeping or change in appetite. We constructed a dichotomous 

variable indicating the presence or absence of patient depressive symptoms (see Appendix 2.B). 

4. Difficult to manage behaviors: Difficult to manage behaviors was dichotomized to indicate the 

presence or absence of one or more of the following four behaviors: wandering away from home 

or from the caregiver, showing agitation or restlessness, making verbal outbursts, and 

sundowning (increased disorientation, restlessness, agitation in the late afternoon or evening) 

(see Appendix 2.B). 

Potential confounding variables 
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Because our main focus was on the relationship between BPSD and caregiver depressive 

symptoms, we examined a variety of (1) non-BPSD objective stressors and (2) background and 

contextual variables as potential confounding variables. 

Objective stressors 

Patient cognitive status was assessed at each visit using the MMSE(52) in which a higher MMSE 

score indicates better cognitive status.  Patient functional status was assessed at each visit using 

parts I and II of the Blessed Dementia Rating Scale (BDRS).(57)  Part I measures instrumental 

activities of daily living (IADL) (i.e., shopping, housekeeping) and has a maximum score of 

eight, indicating the lowest level of function.  Part II measures basic activities of daily living 

(ADL) (i.e., eating, dressing, and toileting) and has a maximum score of nine.  Patient level of 

dependence was assessed using the Dependence Scale.(58)  The scale is based on informant 

interviews, specifically targeting the informant's impression of the amount of assistance required 

by the patient in everyday tasks.  The total score has a maximum of 15, indicating the highest 

degree of dependency.  The scale includes an assessment of equivalent institutional care the 

patient requires (regardless of their actual status) divided into: limited home care (independent 

living requiring some assistance), adult home (living in a supervised setting), and health-related 

facility (requiring round-the-clock supervision of care).  Patients’ medical histories were used to 

construct a modified version of the Charlson index of comorbidity.(59)  Comorbidities included 

myocardial infarction, congestive heart failure, peripheral vascular disease, hypertension, chronic 

obstructive pulmonary disease, arthritis, gastrointestinal diseases, mild liver disease, diabetes, 

chronic renal disease, and systemic malignancy.  (First available diagnosis was used for <4% 

baseline assessments given lack of variability of comorbidity index over study period.)  A 

modified Unified Parkinson’s Disease Rating Scale(60;61) was administered at each visit to 
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measure the presence or absence of extrapyramidal signs (EPS)(e.g., tremors, rigidity).  

Following previous work,(62) a dichotomous indicator was constructed for the use of EPS if any 

of the following 11 items were rated  2 or higher (0 being normal and 4 indicating maximum 

impairment): speech, facial expression, tremor at rest, neck rigidity, right arm rigidity, left arm 

rigidity, right leg rigidity, left leg rigidity, posture, gait, and bradykinesia). 

Background and contextual factors 

Patient age, ethnicity, sex, and highest level of education were recorded at the baseline visit; 

marital status was recorded at each visit.  Whether or not the patient had a home health aide was 

recorded annually.  Duration of illness in years was estimated by a neurologist based on baseline 

interviews with the patient and caregiver.  

Caregiver age, gender, ethnicity, highest level of education, and relationship to patient were 

recorded at the start of the Caregiver study.  Whether the caregiver lives with the patient, 

frequency of contact with patient, and length of time caregiver has known patient were recorded 

at each visit.  Whether caregiver assists with basic and instrumental activities of daily living, the 

amount of hours the patient spends per day with the caregiver, whether a home health aide/home 

attendant assisted with care, and caregiver’s employment status were reported annually.  We 

imputed missing data for six month (or semi-annual) intervals by using subsequent visit annual 

caregiver data scores when available.  By imputing data using the subsequent six month visit, 

this approach overestimates the patient’s reliance on caregivers as, in general, more services are 

provided as patient functional status declines over time.  

Mediator variables 
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Symptom-specific perceived burden to caregiver or subjective stress was measured by asking the 

caregiver the following after the presence of a symptom/cluster of behaviors was reported, “How 

difficult or disturbing do you find these behaviors to manage or deal with?”  Response options 

based on a five-point Likert scale ranging from no difficulty to extreme difficulty were 

dichotomized as not difficult (no difficulty, minimal or mild) and difficult (moderate to severe 

difficulty).  Similar single item measures of burden have been validated for screening 

burden.(63)  Patient impact was measured based on caregiver response to the following question: 

“To what extent would you say these behaviors have affected the patient’s daily activities and 

functioning?” Response options based on a five-point Likert scale were dichotomized as no 

effect (no effect, minimal or mild) and affected patient (moderate to severe difficulty).  If a 

patient symptom was reported to be not present, and the caregiver was therefore not asked any 

subsequent questions on the impact of the behavior, perceived impact and patient impact of 

behavior was coded as “no effect”. 

Analysis 

We examined the simultaneous association between patient BPSD and caregiver depressive 

symptoms at any given time point for all patient-caregiver dyads.  Multiple time points nested 

within the patient-caregiver dyad were included in analyses to test the association between BPSD 

symptom clusters and caregiver depressive symptoms using all available data.  To account for 

repeated observations within dyads, we employed a generalized estimating equation (GEE) 

extension of the logistic regression using an exchangeable correlation structure with a robust 

standard error estimator.  Listwise deletion was used in analyses, i.e., individuals with missing 

data on any of the covariates were excluded from regression models (<5%).  We conducted 

unadjusted analyses to examine the association between each symptom cluster and caregiver 
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depression and multivariate models that simultaneously tested each symptom cluster while 

controlling for confounders.  Subsequent models were tested to control for the impact of patient 

anti-depressant and neuroleptic use on the BPSD-caregiver depression relationship.  The same 

analysis was also conducted treating the outcome variable as a continuous variable using GEE 

extension of Poisson regression analysis.  

To determine which variables would be included in the final model, bivariate associations 

between (1) caregiver depressive symptoms and potential confounders and (2) individual BPSD 

and potential confounders were assessed.  Unadjusted logistic regression models were used to 

determine bivariate associations using multiple time points per dyad as well as at first caregiver 

assessment only.  Because of sample size limitations only those variables that showed a 

statistically significant effect on the outcome at the 0.10 level, were associated with at least one 

symptom cluster, and were not highly correlated with other variables (correlation >.5) in the 

bivariate analysis were included in the final adjusted logistic regression model.   

Mediation analyses were restricted to symptom clusters that had statistically significant impact 

on the main exposure outcome (p<.05).  We used techniques outlined by Baron & Kenny(64) to 

test for mediation.  First, we examined the unadjusted relationship between two mediator 

variables (patient impact and burden to caregiver) and caregiver depression using logistic 

regression GEE models.  Next, we examined the unadjusted relationship between BPSD 

symptom clusters and each mediator using chi-square analysis.  Finally, we looked at the effect 

of each mediator on the relationship between individual symptom clusters and caregiver 

depression in full GEE logistic models.  We compared beta estimates derived from logistic 

models for the role of symptom clusters in individual adjusted models that controlled for 

mediation to models that did not control for the effect of a mediator.   
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GEE models were fit using PROC GENMOD in SAS.  All analyses were completed using SAS 

version 9.2. 

Results 

Characteristics of patients and their caregivers 

Baseline descriptive and clinical characteristics of the study sample are depicted in Table 2.1.  

Mean patient age was 75.4 years, slightly more than half were female, and most were white.  The 

vast majority (92%) had at least a High School education and almost two thirds were married.  

The majority of patients suffered from AD (86.3%).  Consistent with study enrollment criteria, 

patients were at early stages of illness with relatively mild cognitive impairment and average 

neurologists’ estimate of illness duration was 4.8 years.  Average dependence score was 5.0 and 

functional status score was 3.7 indicating a mild level of dependence and high physical function.  

Accordingly, very few patients lived in a nursing home (3.8%) and only 12% required any home 

health care assistance.  More than half of patients did not have any comorbid conditions and only 

17.2% exhibited EPS.   

Caregiver characteristics at time of first caregiver assessment are summarized in Table 2.2.  

Caregivers were on average 65 years old, female (76%), predominantly white, highly educated, 

and just less than half worked outside of the home.  More than half of caregivers (55%) were 

spouses of patients and 36.3% were children of patients.  The vast majority (89%) lived with the 

patient and reported being very involved with patient activities.  Almost 40% spent more than 12 

hours daily with the patient and 44.9% reported assisting patients daily with basic activities (e.g., 

eating, dressing, bathing).  The majority reported assisting patients daily with tasks such as 

shopping, transportation, and chores.  
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Prevalence of BPSD symptom clusters 

As summarized in Table 2.3, BPSD of any kind were common at baseline (57.96%) and were 

almost universally reported by the end of the study period (93.13%).  Each of the four patient 

symptom clusters were common at patient baseline with depression least common (17.95%) and 

difficult behaviors the most frequently reported (41.94%).  All four individual BPSD clusters 

were more commonly reported among caregivers with depressive symptoms compared to those 

caregivers with no depressive symptoms across multiple time points per patients (see Table 2.4 

for descriptive comparison). 

Association between symptom clusters and caregiver depressive symptoms 

We used logistic GEE analysis to examine the impact of each of the four symptom clusters on 

caregiver depression (1) unadjusted, (2) after simultaneously adjusting for all other symptom 

clusters, and (3) after simultaneously controlling for all relevant confounders and symptom 

clusters (Table 2.5).  In our final model, each cluster had a positive, yet weak association with 

caregiver depression, with patient depressive symptoms showing the strongest effect (OR=1.55) 

and patient difficult behaviors having the weakest effect (OR=1.03).  Only patient depressive 

symptoms had a statistically significant (p<.05) impact on the likelihood of caregiver depression 

(OR=1.55; 95% CI=1.14-2.11), although non-threatening psychotic symptoms had borderline 

significance in the fully adjusted model (OR=1.39; 95% CI=.93-2.08).  We also controlled for 

patient antidepressant and neuroleptic use (see Appendix 2.C) and found that the effect of patient 

depressive symptoms on caregiver depression remained of highest magnitude and statistically 

significant (OR=1.76; 95% CI=1.26-2.45) while all other symptoms clusters had 95% confidence 

intervals including the null.   
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Because the magnitude of effects among symptom clusters were all positive and in relatively 

close range, we further examined these relationships in subsequent models.  First, we treated the 

outcome variable, depressive symptoms, as a continuous outcome using GEE Poisson regression 

analysis (see Appendix 2.D).  These analyses confirmed our findings regarding the stronger 

predictive role of patient depressive symptoms after simultaneously adjusting for other symptom 

clusters.  Similarly, we also replicated our findings using continuous measures of each BPSD 

cluster, e.g., the more non-threatening psychotic symptoms the patient exhibited, the higher the 

BPSD score (see Appendix 2.E).  When considering symptom count as a measure of symptom 

severity, our findings continued to suggest that patient depression has the largest effect, and 

remained the only statistically significant (p<.05) predictor of caregiver depression.   

Although the estimate for patient depressive symptoms was statistically significant while the 

other clusters were not, this does not necessarily imply that the estimates were significantly 

different from each other.  In order to explicitly test whether the effects of patient depression 

symptoms were significantly different than the effects of other BPSD symptom clusters on 

caregiver depression, we compared logistic regression models in which the parameter estimates 

for patient depression and each of the other symptom clusters are forced to be equal against a 

model where patient depression is allowed to differ.  Using methods described by Rindskopf(65) 

we found that the two models were significantly different (p<.05) by comparing differences in 

the likelihood ratio chi-square statistics for the restricted and unrestricted models (see Appendix 

2.F).  Furthermore, the observed differential effect of patient depressive symptoms was not 

accounted for by correlations between individual BPSD (range=0.12-0.28) (see Appendix 2.G).   

Mediation  
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Using mediation analyses, we confirmed the role of both patient impact and perceived burden to 

caregivers as mediators of the patient depression and caregiver depression relationship.  Both of 

the mediators tested, patient impact and perceived burden to caregiver, were significantly 

associated with caregiver depressive symptoms.  Those caregivers who reported that patient 

depressive symptoms severely impacted patients were 1.96 times as likely as those who did not 

report that patient symptoms impacted patients to have depressive symptoms (95% CI=1.12-

3.42).  Those caregivers who reported that patient depressive symptoms were difficult to handle 

were 2.63 times as likely as those who did not report such difficulty to have depressive 

symptoms (95% CI=1.41-4.90).  We also found that patient depressive symptoms were 

significantly associated with caregivers reporting that patient depressive symptoms were difficult 

to handle and that they impacted patients (p<.001).  In separate multivariate models, each 

mediator reduced the effect estimate of patient depressive symptoms on caregiver depressive 

symptoms (Table 2.6).  Patient impact resulted in an 81% reduction in beta whereas burden 

resulted in a 90% reduction in the effect estimate of patient depressive symptoms.  After 

controlling for either mediator, the effect of patient depression was no longer a significant 

predictor of caregiver depressive symptoms.  Because of high correlation (r=0.67, p<.01) 

between impact on patient and perceived burden to caregiver, the joint effect of the two 

mediators could not be tested in one model.   

Post-hoc analyses of psychotic symptoms 

Given that the non-threatening and aggressive psychotic symptoms appeared to have a small, 

although non-significant (p<.05) effect on caregiver depression, and because of previously 

documented associations between psychotic symptoms and caregiver depression,(27;41) we 

conducted several post-hoc analyses to examine the relationship between psychotic symptoms 
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and caregiver depression in this study sample.  First, we tested whether accusatory symptoms 

and aggressive symptoms individually impacted caregiver depression; we continued to find no 

relationship when this symptom cluster was further divided in a fully adjusted model.  We also 

attempted to determine whether any one psychotic symptom in particular appeared to be 

overwhelmingly driving the relation between non-threatening psychotic symptoms and caregiver 

depression but did not find this to exist.  We next re-categorized psychotic symptoms based on 

their clinical classifications as hallucinations and delusions (because illusions were only reported 

by <3% of patients they were not included) to determine how they impact caregiver depression.  

In a multivariate model controlling for patient depressive symptoms, whether the caregiver is the 

patient’s spouse and patient functional status, hallucinations remained unimportant, although 

delusions retained statistical significance (OR=1.50; 95% CI=1.02-2.19).  When we examined 

the relationship between the presence of any type of patient psychotic symptom and caregiver 

depression in a multivariate analysis controlling for other non-psychotic symptom clusters and 

covariates, psychotic symptoms as a whole were significant (OR=1.59; 95% CI=1.08-2.37).  

(See Appendix 2.H for details on post-hoc analysis of patient psychotic symptoms and caregiver 

depression.) 

Discussion 

BPSD are highly prevalent among patients with dementia over the course of disease.  

Differentiating which types of symptoms are most problematic for caregivers can help to target 

BPSD treatment efforts and inform caregiver intervention studies.  In this study we hypothesized 

that accusatory and aggressive symptoms (e.g., threatening behavior, unfounded suspicions) 

would result in the most depressive symptoms for caregivers.  While accusatory and aggressive 

symptoms as well as non-threatening psychotic symptoms exhibited small positive effects on 
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caregiver depression, they were not statistically significant after controlling for other symptoms 

and confounders.  Instead, we consistently found that, patient depressive symptoms had a greater 

magnitude of effect on caregiver depression that remained statistically significant. 

The finding that patient depressive symptoms is associated with increased caregiver depression is 

supported in the literature, (26-29;41;42) although studies often failed to simultaneously control 

for the impact of other possible BPSD and important confounders.  For example, while 

Neundorfer et al (29) found that over five years increase in patient depressive symptoms 

predicted increase in caregiver depressive symptoms, the study did not consider the role of 

patient symptoms other than depression that may have changed over time and influenced 

caregiver outcomes.  The potential for a negative effect of depression above and beyond other 

BPSD on caregivers is especially important given that depression is highly prevalent among 

patients with AD with estimates ranging up to 40%.(66;67)  Furthermore, pharmacological 

treatment efforts for depression in dementia, although common, remain complicated due to 

issues with polypharmacy and difficulty assessing symptom change in patients due to cognitive 

impairment.(68)  

Depression may be especially challenging for caregivers to handle not only due to the difficulty 

it causes caregivers in dealing with the patients, but also because of the negative impact it has on 

the patient’s quality of life.(69;70)  In our examination of mediators of the patient depression-

caregiver depression relationship we found that both impact on patient’s functioning as well as 

burden to caregiver played an important role.  While caregiver burden has been previously 

shown to mediate the relationship between patient objective behavior and caregiver 

outcomes,(44-46) the role of impact on patient functioning in the causal pathway has not 

previously been explored.  Our findings suggest that caregivers recognize the difficulty that 
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patient depressive symptoms may cause for patients and that this mechanism may independently 

result in negative caregiver outcomes such as depression.  This novel understanding of the 

importance of the patient experience as a mediator of the BPSD-caregiver depression 

relationship, similar to research that has examined the patient suffering pathway,(71;72) suggests 

we may need to take a new approach for caregiver intervention.  Specifically, in addition to 

focusing on respite care or skills training for caregivers, interventions can minimize impact of 

symptoms for the patient, thus helping the caregiver to cope with the effects of the symptoms 

and suffering experience of the patient. 

Our lack of strong positive findings surrounding the association between accusatory and 

aggressive symptoms and caregiver depressive symptoms was unexpected.  We hypothesized 

that these symptoms would be most challenging as they represent aberrant behavior (because of 

their psychotic nature) and are difficult to ignore because they are largely directed at the 

caregiver (e.g., accusations of infidelity).  While caregiver depressive symptoms may not be 

significantly impacted by such symptoms, other outcomes such as caregiver burden or desire for 

institutionalization could be impacted by these types of symptoms, and these relationships should 

be explored further.  Future research should continue to examine which elements of psychotic 

symptoms are most disturbing to caregivers, especially given the trend for these symptom 

clusters to impact caregiver depression in this study.  Larger samples may be necessary to tease 

apart the differential effects of individual psychotic features on caregiver symptoms. 

Most studies that examine caregiver outcomes such as depression are often limited to caregiver 

report of all aspects of patient activity and performance.  In this study we were able to examine 

the association of caregiver depression with a wealth of clinical variables using validated 

clinician-administered scales including EPS, cognitive status, functional status and the presence 
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of other medical comorbidities.  Patients had clinician-confirmed diagnosis of AD or DLB and 

we also examined the impact of neurologist estimated length of time with illness in the BPSD-

caregiver depression relationship.  We tested to see whether these variables and various detailed 

aspects of the patient-caregiver relationship (e.g., whether patient and caregiver lived together, 

amount of time spent daily together, and demographic characteristics) were associated with 

caregiver depression.  In this sample the only clinical features of patient dementia illness that 

consistently impacted caregiver depressive symptoms were functional status and the presence of 

patient depressive symptoms.  To our knowledge, this is the first study to report these findings 

and to systematically examine detailed clinical features of dementia illness using validated scales 

used for clinical assessments.   

Among patients with AD and DLB followed up to six years, 43% experienced depressive 

symptoms.  Our findings suggest that these highly prevalent patient depressive symptoms are 

associated with caregiver depressive symptoms across any time point in the patient-caregiver 

relationship.  Future research should begin to examine the effect of the timing of individual 

patient symptoms and their trajectories on caregiver outcomes.  Establishing how timing of 

depressive (and other individual) symptoms impacts caregiver response is paramount to 

understanding the etiology of caregiver depression and developing effective interventions 

appropriate to the changing course of disease.  As patient-caregiver relationships will likely 

extend as new treatments develop to slow the progression of dementia, studies that examine 

caregiver response to BPSD should make use of longitudinal designs to consider the role of 

timing and adaptation on behavior.  For example, challenges that occur early in the caregiving 

career may have lasting impact over the course of the patient’s illness and should be explored.  

While we did not find strong relationships between other types of BPSD and caregiver 
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depression at any time point in the patient-caregiver relationship, it is possible that if we examine 

the impact of BPSD (e.g., accusatory/aggressive symptoms) at specific stages of the patient-

caregiver relationship, we may determine that associations indeed exist. 

The experience of symptoms in AD vs. DLB 

The study sampled included patients with AD and DLB.  While the core BPSD symptoms may 

be similar, and indeed, assessed with the same instruments, dementias of different etiologies are 

characterized by varied prevalence and trajectories of behavior symptoms.(73;74)  Yet little is 

known about caregivers’ reactions to behavioral problems between diagnostic groups.  Etiology 

of dementia, or diagnostic context, may influence the way that caregivers experience BPSD.  

According to attribution theory, perceptions of controllability of behaviors influence the 

emotional reaction of caregivers.(75)  Diagnostic context may therefore play a role in explaining 

the relationship between BPSD and caregiver depression such that those caregivers who attribute 

more behaviors to disease are less likely to experience negative outcomes.  Thus, psychotic 

behaviors which are considered characteristic of DLB and are more consistent throughout the 

course of illness may be viewed by that group of caregivers as more biological in nature and will 

be less associated with caregiver depression.  While we originally planned to test whether the 

effects of BPSD were different for those patients with AD compared to those with DLB, the few 

number of cases with DLB (n=22) prevented our ability to test this interaction.  While we did not 

find an effect of diagnosis on caregiver depression, and our results remained unchanged when we 

examined patients with AD only (see Appendix 2.I), future studies with larger samples should 

explore the role of dementia subtype diagnosis when examining BPSD-caregiver depression 

relationships.   
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Limitations 

This study does have several limitations of note.  Data were only available on 160 patient-

caregiver dyads.  While we had sufficient power to detect effect estimates of at least 2.0 between 

symptom clusters and caregiver depression, we may not have had sufficient power to detect more 

subtle differences between symptoms clusters after controlling for the effects of other symptoms.  

Furthermore, as in almost all studies of BPSD, this study relies on caregiver report of BPSD, 

which may itself be affected by the caregiver’s mental health status.  Given the cross-sectional 

nature of these data, we cannot rule out the possibility that caregiver depression itself impacted 

report of patient depressive symptoms.  While the caregiving study was initiated when patients 

were at various stages of illness, we were able to test the effects of length of time with illness and 

cognitive status which had no effect on caregiver depression outcomes. 

Measurement of patient depressive symptoms in this study must also be considered.  Depression 

is difficult to recognize in dementia patients due to the overlapping nature of depressive 

symptoms with dementia and the inherent nature of cognitive impairment.  Caregiver reports of 

patients’ depression is especially challenging among those with advanced stages of illness, and is 

known to be underreported by caregivers regardless of their depression status.(76)  Such non-

differential underreporting of depression by all caregivers, suggests that the true association 

between patient depression and caregiver depression may be even stronger than we have 

concluded.  Additionally, while the study used validated measures for caregiver and patient 

depressive symptoms, this study did not incorporate measures of depressive disorder, which may 

be of greater concern to clinicians.  Furthermore, while we attempted to examine the effects of 

severity of patient BPSD on caregiver outcomes in post-hoc analyses by looking at a summary 

measure of number of symptoms exhibited, we were unable to look at the impact of individual 
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symptom frequency or severity based on symptom type and persistence.  Future research should 

examine whether severity and frequency of BPSD, in particular, patient depression, impacts 

caregiver outcomes, while simultaneously examining other BPSD.   

We also relied on single item measures of caregiver symptom-specific burden and patient impact 

that have not been validated.  Future research should validate these measures and consider the 

development of more extensive scales to measure patient impact, in particular, given that no 

other assessments exist for this measure.  Finally, this clinic sample of predominantly white 

patients with dementia may not be generalizable to all patient-caregiver dyads that exist in the 

population.  The experience of patients’ depression by caregivers from other racial/ethnic 

backgrounds may be very different. 

Conclusion 

While this study fails to find that one symptom cluster overwhelmingly negatively impacts 

caregivers above and beyond all others, our findings suggest that symptom clusters may not 

impact caregivers uniformly.  While the presence of accusatory and aggressive behaviors as well 

as non-threatening psychotic behaviors in patients tend to negatively impact caregivers, patient 

depressive symptoms may have the most consistently negative impact on caregivers and may be 

driving research findings that suggest that BPSD impact caregiver depression.  Given the high 

prevalence of BPSD among patients with dementia, it may be more useful for clinicians and 

researchers to continue to consider the effect of specific symptoms on caregivers, rather than 

focusing on the cumulative effect of a wide-range of behaviors.  For example, effective 

behavioral therapies have been developed to specifically control depressive symptoms in patients 

with dementia.(77;78)  Many of these psychosocial interventions involve caregivers in order to 
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directly alleviate symptoms for patients while simultaneously helping caregivers deal with 

management of the symptoms (e.g., via education, use of support groups).(79)  Future studies 

should also begin to examine how timing of individual symptoms such as patient depression 

affects caregivers and how the stress of the symptoms and its effects change over time.  These 

findings will lay foundations for treatment and intervention planning toward the ultimate goal of 

improving the mental health of the growing population of caregivers of patients with dementia in 

the U.S. and globally. 
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Figure 2.1:  Diagram of stress process model 

 

 

 

 

Adapted from: Pearlin LI, Mullan JT, Semple SJ, Skaff MM. (43) 
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Table 2.1:  Patient characteristics at baseline (n=160) 

Characteristic Categories Percent/ 

mean± SD 

Age  mean ± SD 75.4 ±  7.4 

 

Gender 

 

Female 54.4%  

 

Ethnicity 

 

White 

Other 

90%  

10% 

 

Years of schooling 

 

 

mean ± SD 

Less than High School 

High School  

Above High School 

14.7 ± 3.1 

8.1% 

26.3% 

65.6% 

 

Marital status 

 

Married 

Widowed 

Other 

63.1% 

28.1% 

8.8% 

 

Living status 

 

Home 

Retirement home 

Nursing home 

89.4% 

6.9% 

3.8% 

 

Site 

 

Columbia University 

Johns Hopkins 

Mass General 

44.4% 

29.4% 

26.3% 

 

Diagnosis  

 

Alzheimer’s Disease 

Dementia with Lewy Bodies 

86.3% 

13.7% 

 

9eurologist estimation of duration of 

illness in years  

mean ± SD (range 1-18) 4.8 ± 2.5 

 

Mini-mental state examination 

(MMSE) score 

mean ± SD (range 9-30) 22.7 ± 3.7 

 

Blessed functional activity scale score  mean ± SD (range 0-13) 3.7 ± 2.3 

 

Total dependence 

 

mean ± SD (range 0-12) 5.0 ± 2.4 

 

Home health aide in last 3 months 

 

Yes 

 

11.9% 

Modified comorbidity index 

 

0 

≥1 

51.6% 

48.4% 

Extrapyramidal signs Yes 17.2% 

 

SD=standard deviation 
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Table 2.2:  Caregiver characteristics at initial caregiver assessment (n=160) 

Characteristic Categories Percent or mean± SD 

Age mean ± SD 65.3 ± 14.4 

 

Gender 

 

Female 76%  

Ethnicity 

 

White 

Other 

91% 

9%  

Years of schooling mean ± SD 

Less than High School 

High School  

Above High School 

15.8  ± 3.3 

5.0% 

18.4% 

76.6% 

 

Work at least part-time for pay Yes 44.7% 

 

Relationship to patient 

 

Spouse  

Child  

Other relative/friend 

55% 

36.3% 

8.7% 

 

Years caregiver has known patient  mean ± SD (range 10-91) 49.6 ± 12.9 

 

Lives with patient Yes 89.4% 

 

Time spent daily with patient 

 

None  

Up to 3 hrs  

3 to 5 hrs  

6 to 9 hrs  

9 to 12 hrs  

More than 12 hrs 

 

2% 

29.4% 

11.8% 

9.8% 

8.5% 

38.6% 

Assists patient with ADLs Yes 44.9% 

 

Time spent daily assisting with IADLs 

 

None  

Up to 3 hrs  

3 to 5 hrs  

6 to 9 hrs  

9 to 12 hrs  

More than 12 hrs 

 

18.9% 

52% 

20.3% 

4.1% 

1.4% 

3.4% 

SD=standard deviation; ADLs=Activities of daily living and include bathing, eating; 

IADLS=Instrumental activities of daily living and include shopping, housekeeping 
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Table 2.3: Proportion of patients experiencing symptom clusters (n=160) 

 Prevalence at 

patient 

baseline 

Study period 

prevalence 

Patient depressive symptoms, % 17.95% 43.13% 

Patient accusatory/aggressive, % 22.58% 47.50% 

Patient non-threatening psychotic behavior, % 24.84% 61.88% 

Patient difficult behaviors, % 41.94% 85.00% 

Any symptom cluster 57.96% 93.13% 
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Table 2.4: The prevalence of patient symptom clusters by caregiver depression status* 

 All Caregiver 

has 

depressive 

symptoms 

Caregiver 

has no 

depressive 

symptoms 

Patient depressive symptoms, % 20.21% 31.43% 18.07% 

Patient accusatory/aggressive, % 23.73% 34.62% 21.65% 

Patient non-threatening psychotic behavior, 

% 

35.99% 49.52% 33.39% 

Patient difficult behaviors, % 57.52% 64.76% 56.12% 

*includes multiple assessments (mean = 4.2) per 160 patient-caregiver dyads  
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Table 2.5:  Associations between symptom clusters and caregiver depression (n=160)* 

 Model 1** Model 2*** Model 3**** 

 OR 95% CI 

 

OR 95% CI 

 

OR 95% CI 

 

Depressive symptoms 1.77 1.28-2.44 

 

1.58 1.15-2.17 1.55 1.14-2.11 

Accusatory/aggressive 

behavior 

 

1.42 0.99-2.01 1.15 0.79-1.68 1.17 0.82-1.69 

9on-threatening 

psychotic behavior 

 

1.76 1.22-2.53 1.59 1.07-2.37 1.39 0.93-2.08 

Difficult behaviors 

 

1.28 0.85-1.94 1.10 0.72-1.70 1.03 0.67-1.58 

*includes multiple assessments (mean = 4.2) per 160 patient-caregiver dyads  

**unadjusted 

***adjusted for other patient symptom clusters 

****simultaneously adjusted for other patient symptom clusters, patient functional status, 

whether caregiver is the spouse 
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Table 2.6:  The mediating effect of patient impact and perceived caregiver burden on the 

association between patient depressive symptoms and caregiver depression (n=160)* 

 Model 1 Model  2 Model 3 

 

 OR 95% CI 

 

OR 95% CI 

 

OR 95% CI 

 

Patient depressive symptoms 1.56 1.14-2.13 1.09 0.71-

1.69 

1.04  0.67-1.63 

Spousal relationship 2.22 1.24-3.97 2.22 1.27-

3.90 

2.18 1.22-3.90 

Patient functional status 1.07 1.01-1.12 1.06 1.01-

1.11 

1.06 1.02-1.12 

Patient aggression 1.18 0.83-1.68 1.14 0.81-

1.60 

1.09 0.76-1.57 

Patient non-threatening 

behavior 

1.40 0.94-2.07 1.46 0.98-

2.17 

1.37 0.92-2.05 

Mediator 1:  patient impact   ----- -------------- 2.05 1.24-

3.39 

----- ------------- 

Mediator 2: perceived 

caregiver burden  

----- -------------- ----- ----------

--- 

2.12 1.22-3.67 

*includes multiple assessments (mean = 4.2) per 160 patient-caregiver dyads 
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The timing of behavioral and psychological symptoms in the dementia patient and the 
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Abstract 

The behavioral and psychological symptoms associated with dementia (BPSD) are burdensome 

to caregivers, negatively affecting mental health and impacting decisions to institutionalize 

patients.  Because the dementia patient-caregiver relationship extends over long periods of time, 

it may be useful to examine how BPSD impact caregiver depressive symptoms at varied stages 

of illness and how symptom changes impact change in caregiver outcomes.  The goals of this 

paper are to: assess the role of BPSD that occur during early stage dementia on the development 

of subsequent caregiver depressive symptoms; characterize the course of depressive symptoms 

among caregivers over time; and examine the relationship between change in patient depressive 

symptoms and change in caregiver depressive symptoms.  Patient-caregiver dyads were followed 

from the early stages of dementia every six months for up to 12 years or until death (n=160).  A 

generalized estimating equation (GEE) extension of the logistic regression model was used to 

determine the association between four individual BPSD symptoms at early stages of dementia 

and subsequent caregiver depression.  Growth mixture modeling (GMM) was used to identify 

trajectories of caregiver depression over time.  Logistic regression models were used to 

determine the relationship between change in patient depressive symptoms and change in 

caregiver depressive symptoms.  The presence of BPSD at early dementia did not impact 

subsequent caregiver depressive symptoms.  Overall, most caregivers had stable trajectories of 

symptoms, with a smaller subset showing more evidence for wear-and-tear over time.  There was 

no evidence for an association between change in patient depressive symptoms and change in 

caregiver depressive symptoms.  Future work should utilize a longitudinal perspective on 

caregiving to identify whether similar patterns hold for other individual BPSD and caregiver 
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outcomes.  Those caregivers who follow a wear-and-tear trajectory over time may require 

targeted interventions to improve their outcomes.  
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Introduction 

As life expectancy increases in the United States and internationally, the aging population and 

therefore the number of people living with chronic diseases such as dementia continues to 

grow.(1)  According to recent estimates, as many as 5.3 million Americans have Alzheimer’s 

Disease (AD).(2)  Consequently, the number of family members providing informal (i.e., non-

professional or family) caregiving to individuals with dementia has also increased to almost 11 

million.(2-4)  While family caregivers provide a critical service to family members in lieu of 

more formal sources of long-term care support, they often suffer from chronic stress which 

results in negative consequences for the caregiver’s mental and physical health.(5-8)  Although 

cognitive decline is considered the clinical hallmark of dementia, an extensive body of literature 

suggests that the non-cognitive, or the behavioral and psychological symptoms associated with 

dementia (BPSD), may be more burdensome to caregivers and may eventually lead to decisions 

to institutionalize patients.(5;9-15)  BPSD, which consist of a wide variety of patient behaviors 

including depression, physical aggression and paranoid delusions, are highly prevalent in 

patients with dementia over the course of their illness.(16-20) 

The patient-caregiver relationship is extending as patients are living longer with chronic illnesses 

such as dementia.  The average caregiver serves in their caregiving capacity for 4.3 years.(3)  

Forty percent of caregivers report providing assistance for five or more years, and nearly one-

fifth report doing so for more than ten years.(21)  Caregivers of people with AD and other 

dementias provide more hours of help, on average, than caregivers of other older people, and 

serve in their caregiving role for longer periods of time.(3;4)  Yet the majority of studies on 

dementia caregiving are cross-sectional.(5;10)  Relatively few analyses adopt longitudinal 

designs to determine potential predictors of caregiver psychosocial adaptation over time.  
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Moreover, most of the existing studies on caregiving and BPSD consider BSPD only at a single 

point during the course of disease progression, most typically at the baseline visit.(9)  Such a 

limited focus on symptom occurrence is problematic given that these features are known to vary 

over the course of illness because of the progressive nature of dementia.(19;22)  Furthermore, 

given the wide variation in symptoms grouped together within BPSD, it may be more useful to 

consider the long-term impact of individual symptom clusters of BPSD.  Establishing how 

timing of behavior impacts caregiver response is paramount to understanding the etiology of 

caregiver depression and developing effective interventions appropriate to the changing course 

of disease.  This includes considering (1) the potential for sensitive time periods in the patient-

caregiver relationships that may have lasting impact on caregiver outcomes and (2) the dynamic 

relationship between patient behavior and caregiver depression that we can only see over time.   

Significance of timing of BPSD: the role of early behaviors 

Within life course approaches to epidemiology, the concept of a sensitive time period refers to a 

time period during which an exposure has a greater effect than outside the period.(23)  Within 

the patient-caregiver relationship, the beginning of the relationship may be a sensitive time 

period relative to negative caregiving outcomes.  Unexpected entry into roles is known to be 

disruptive for individuals(24); this finding may be especially salient for those individuals who 

enter the official “unexpected career” of caregiving.  Research suggests that among caregivers, 

those who have a more unexpected transition into their role have increased risk of depression and 

are more likely to institutionalize patients.(25)  Additionally, studies find that earlier age of onset 

of disease is associated with earlier nursing home placement for AD patients.(26;27)  Finally, 

Gaugler et al.(28) found that low resilience early in the caregiving career was associated with 

relinquishing the caregiver role at three years follow-up suggesting that the caregiver’s 
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experience early in the patient’s illness may be predictive of later outcomes.  Together, these 

findings point to the critical importance of timing in understanding caregiving outcomes, and, in 

particular, suggest that challenges that occur early in the caregiving career when signs of illness 

first appear may have lasting impact for the caregivers over the course of the patient’s illness. 

The unpredictable nature of BPSD, for example, may severely tax resources of caregivers new to 

their role such that features that occur early in the disease process may impact caregiver 

depression independent of subsequent changes in disease course.   

The one study that examined the impact of BPSD early in the caregiver-patient relationship(29) 

reported that severe behavior symptoms early in caregiving were independent predictors of 

increased burden and depression over three years regardless of later BPSD development.  This 

study, however, like most caregiving research studies, did not follow patients from disease onset, 

instead relying on caregiver reports of care duration.  We therefore do not know how symptoms 

that occur early in the disease course impact subsequent caregiver outcomes.  Further research is 

warranted which uses clinician estimates of illness duration to assess how the timing of BPSD 

manifestations overall, and individual BPSD in particular, impact depression outcomes for the 

caregiver, especially over longer periods of time.  By studying the impact of timing of behaviors, 

we may be able to focus on specific stages of the patient-caregiver relationship in which 

intervention for caregivers would be most beneficial.  Additionally, given concerns about lack of 

safe long-term pharmacotherapy to treat BPSD,(30) knowledge of whether individual behaviors 

that occur early in the dementia process independently impact subsequent caregiver outcomes 

may direct current treatment protocols. 

The caregiving role over time  



 

 

105 

The stress process model has been used to conceptualize caregiving as an exposure to multiple 

long-term stressors.(31)  Given this, stress appraisals (i.e., how difficult the caregiver perceives 

the stressor to be) may be expected to become more negative over time with increasing negative 

repercussions for mental health.  This model is known as the “wear and tear” model of 

caregiving.(32)  Over time, caring for the patient and managing the increased functional 

limitations and BPSD becomes more difficult for the caregiver resulting in increased depression.  

An alternative to this hypothesis is “adaptation”(32) which proposes that over time caregivers 

adapt to stressful situations and become less negative in their stress appraisals.  In other words, 

the caregiver adapts to the cognitive changes in the patient and may consequently change 

expectations for their relationship with the patient which mitigates negative effects of the 

stressor.  Caregivers can acclimate to their circumstances, experiencing little change or even 

improvement over time.  While the caregiver may initially find it difficult to accept that their 

spouse is prone to verbal outbursts and is easily agitated, over time they may become more 

tolerant of these behaviors and appreciate the limited positive interactions they have with the 

patient.  Finally, caregivers may also maintain a constant level of adjustment despite worsening 

of symptoms, suggesting that mood is constant or stable despite changing stressors over time.  

The majority of longitudinal studies of depression in caregivers of patients with dementia 

suggest that overall caregivers have stable levels of depression over time(7;33-35) and provide 

little evidence for caregivers experiencing variability in trajectories, e.g., wear-and-tear.  

Subgroups of caregivers may experience different courses of symptoms over time such that some 

may adapt to their roles whereas others may follow a wear-and-tear trajectory.  Studies of 

caregiver bereavement, for example, have identified multiple and distinct trajectories of 

caregiver depressive symptoms following a patient’s death.(36;37)  Studies of caregivers caring 
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for dementia patients have not distinguished between groups of caregivers to determine if there 

are varied symptom trajectories.   

The impact of BPSD, overall and individually, on the adaptation process is not understood.  

Determining how the relationship between BPSD and caregiver depression changes over time is 

important given that it is clear that individual BPSD have varied trajectories over the course of 

patient illness.(38;39)  The few studies that have examined this relationship over time yield 

mixed findings.  Over four years Mittelman et al.(40) found that stress related to BPSD increased 

over time; similarly, other studies have found increases in depression(41-44) or burden(45;46) as 

BPSD increase over time.  On the other hand, Goode et al.(34) found caregiver outcomes were 

stable over one year and Li et al.(47) found that among daughter caregivers, BPSD were 

associated with decreased mastery but had no effect on depression as measured over 18 months.  

Over shorter time periods (i.e., three months), researchers have found evidence for stability in 

stress relative to BPSD.(48)  While the evidence suggests more support for wear-and-tear for 

caregivers relative to the occurrence of BPSD, findings remain inconclusive and warrant further 

investigation.  This is largely due to studies including patients at various stages of illness, thus 

grouping together new caregivers and those who have been caring for patients for many years.  

Additionally, studies do not routinely control for the impact of third variables, and many studies 

only examine change across two time points (34;41-43;46;47) which may fail to capture a more 

complex non-linear relationship over time.  Furthermore, only two studies have examined 

caregiver outcomes over time relative to any individual behavioral symptom or symptom 

clusters.(44;49)  By grouping together all symptoms, researchers may be obscuring those 

relationships in which individual symptoms are significantly driving negative caregiver 

outcomes.  
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As our previous cross-sectional research found that patient depressive symptoms had the 

strongest effect on caregiver depression at any time point,(50) we were particularly interested in 

whether change in patient depressive symptoms impact the course of caregiver depressive 

outcomes over time. 

Study Aims 

The overall aims of this study are to examine the relationship between BPSD symptom clusters 

and caregiver depressive symptoms over time.  Specifically, we will assess the role of BPSD 

symptoms that occur early in dementia patients on the development of subsequent caregiver 

depressive symptoms.  We hypothesize that BPSD symptoms that occur early in the course of 

dementia will affect the development of subsequent caregiver depressive symptoms.  Second, we 

will characterize the course of depressive symptoms among caregivers over time and determine 

if there are distinct symptom trajectories.  Finally, we will examine the relationship between 

change in patient depressive symptoms and change in caregiver depressive symptoms.  We 

hypothesize that caregiver depressive symptoms will increase relative to increases in patient 

depressive symptoms over time. 

Methods 

Sample 

The Predictors 2 cohort consists of patients with probable AD and Dementia with Lewy Bodies 

(DLB) who were followed prospectively from early stages of patient illness.  Patients were 

recruited from memory disorder centers or private physician offices in three sites between 1997 

and 2008: Columbia University College of Physicians and Surgeons; Johns Hopkins University 
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School of Medicine; and Massachusetts General Hospital.  The inclusion and exclusion criteria 

and evaluation procedures of the Predictors study have been fully described elsewhere.(51)  

Briefly, all patients were diagnosed in a consensus conference with at least two faculty 

physicians specializing in dementia and one faculty neuropsychologist.  All AD patients met 

NINCDS-ADRDA criteria for probable AD(52) and intellectual impairment was documented 

with neuropsychological testing.  At entry into study, each AD participant was required to have 

relatively mild dementia operationalized as a modified Mini Mental State Examination (MMSE) 

(53) score >= 30, equivalent to a score of >= 16 on the Folstein MMSE.(54)  Patients with DLB 

were diagnosed according to the 1996 consensus guidelines for the disease.(55)  Participants 

were also required to have at least one family member/informant available.  Exclusion criteria 

were parkinsonism, stroke, alcoholism, schizophrenia, schizoaffective disorder, and 

electroconvulsive treatments.   

During an initial visit, the following data were collected about the patient via clinical assessment: 

patient demographic data, medical history, neurological evaluation, handedness, presenting 

features of cognitive impairment, functional status, family history of dementia, onset dating and 

features, and BPSD.  Follow-up data were collected at 6-month intervals via inpatient visit 

thereafter until dropout or death including: neurological evaluation, functional and cognitive 

status, medical and psychiatric history, and quality of life.  If patients were unable to travel to the 

outpatient clinic for evaluation, they were visited at their homes, nursing homes, or health care 

facilities.  There is 94% follow up of patients.  Patients who did not respond at a particular visit 

could respond at a subsequent visit.  Autopsy data were also collected when possible to confirm 

diagnoses. 
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The Predictors Caregiver study was initiated in 2004.  (See Appendix 3.A for diagram of study 

design and follow-up.)  Detailed data on the demographics, mental health status of the informal 

caregivers of the Predictors 2 patient cohort, as well as the amount and level of care provided 

were collected for 160 patient-caregiver dyads at study baseline.  Follow-up data on caregiver 

mental health status, level of care, and living situation were collected at six month intervals up to 

six years simultaneous to the collection of data on patient cognitive, functional, and BPSD 

symptoms on the entire Predictors 2 cohort.  A total of 169 patients were active in the Predictors 

2 cohort at the time of, or subsequent to, the launching of the Caregiver study.  Of these patients, 

six did not have an eligible informal caregiver to complete the study (3.6%).  Of the 163 eligible 

patient-caregiver dyads, 98.2% have caregiver data available for at least one assessment; three 

caregivers refused to answer questions on their experiences as a caregiver.  When necessary, 

patient and caregiver data were collected post-institutionalization.  While the study is ongoing, 

this analysis includes data collected through August 2010.  On average there were 4.2 

assessments per caregiver, allowing for 80% power to detect odds ratios of at least 2.0 in 

caregiver depressive symptoms for each symptom cluster(50) and allowing for sufficient data 

points for longitudinal analysis involving latent curve modeling.(56) 

Measures 

Outcome measures 

Caregiver depressive symptoms were measured at six month intervals by the six-item depression 

subsection of the brief symptom inventory (BSI).(57)  Caregivers were asked how much during 

the past week they were bothered by the following: feeling lonely, feeling blue, feeling no 

interest in things, feeling hopeless about the future, feelings of worthlessness, and thoughts of 
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ending your life using a  five-point Likert scale response for each item ranging from “not at all” 

to “extremely”.  A higher score indicates higher depressive symptoms.  The mean score across 

six symptoms was calculated (mean=1.44, standard deviation (SD) =0.56) as a continuous 

variable.  The standardized Cronbach’s coefficient alpha was >.80 indicating acceptable 

reliability.(58)  Mean BSI score was also dichotomized as no depressive symptoms (<2) and 

depressive symptoms (>=2) for use in logistic regression analysis.  Caregivers categorized as 

having depressive symptoms were (1) one SD above the mean depressive symptom score and (2) 

indicated that on average each of the six symptoms bothered or impacted them from a minimal to 

extreme level.   

Change in caregiver depression was categorized as a three-level ordinal variable depending on 

whether caregiver depressive symptoms decreased, stayed the same or increased over time. 

Using the first and last recorded caregiver depression assessment, “increased” was defined as 

moving up a quartile; “decreased” defined as moving to a lower quartile; and “same” defined as 

staying in the same quartile.  Caregiver depressive symptoms were treated as a continuous 

variable (range 1-3.5) and quartile cut-offs were as follows: quartile I=1; quartile II=1.01-1.17; 

quartile III=1.18-1.67; quartile IV=1.68-3.5).  We also calculated a change score for caregiver 

depressive symptoms using first and last recorded caregiver depression assessment per caregiver 

(positive score indicating an increase in symptoms, 0 indicating no change, and a negative score 

indicating a decrease in symptoms) 

Exposure measures 

Early patient dementia behaviors 
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At entry to Predictors Study, when patients were in early stages of dementia, The Columbia 

University Scale for Psychopathology in Alzheimer’s Disease (CUSPAD)(59) was used to 

measure patient BPSD.  The CUSPAD is a semi-structured rating scale that a clinician or 

research assistant administers to the informant regarding the presence of 26 patient symptoms 

during the last month before each interview.  Interrater reliabilities for individual symptoms 

range from kappa coefficients of .61-.73.(59)   

Four non-overlapping symptom clusters based on a review of the literature and the hypothesized 

differential impact of symptom clusters on caregivers were created.  (See chapter 1 for 

justification of individual symptom clusters.) 

1. Accusatory and aggressive symptoms were measured based on the following six CUSPAD 

items designed to measure paranoid and abandonment delusions as well as aggression: beliefs 

that people are stealing things, beliefs that they have an unfaithful wife/husband, other 

unfounded suspicions, accusing caregiver of plotting to leave him/her, engaging in threatening 

behavior, and engaging in physical violence.  Given that these behaviors may be directed at the 

caregivers and are unlikely to be easily ignored, they may be particularly disturbing to the 

caregivers.  We constructed a dichotomous variable to characterize the presence or absence of 

one or more accusatory and aggressive symptoms. 

2. &on-threatening psychotic symptoms consisted of the following 13 items which constitute the 

remainder of the psychotic symptoms (hallucinations, illusions, misidentification delusions and 

somatic delusions) measured in the CUSPAD: belief that the patient has cancer or other physical 

illness, belief that people are in the house when nobody is there, belief that someone else is in the 

mirror, belief that the spouse/caregiver is an imposter, belief that the patient's house is not his/her 
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home, belief that the characters on television are real, report that one thing is something else,  

hearing voices when no one is there, seeing visions; reporting unusual smells, and other reports 

of false beliefs or strange ideas or hallucinations.  These items are categorized as non-threatening 

because while they are by definition psychotic, and likely disturbing to the caregiver because 

they are non-normative, they are not directly threatening the caregiver.  We constructed a 

dichotomous variable to indicate the presence or absence of any non-threatening psychotic 

symptoms. 

3. Depressive symptoms: Patient depressive symptoms were defined as having (1) depressed 

mood and (2) either difficulty sleeping or change in appetite. We constructed a dichotomous 

variable indicating the presence or absence of patient depressive symptoms. 

4. Difficult to manage behaviors: The presence of difficult to manage behaviors was 

dichotomized to indicate the presence or absence of one or more of the following four behaviors: 

wandering away from home or from the caregiver, showing agitation or restlessness, making 

verbal outbursts, and sundowning (increased disorientation, restlessness, agitation in the late 

afternoon or evening). 

Any early dementia behavior 

Finally, we created a dichotomous variable (present/absent) to indicate the presence of any of the 

above four individual symptom behaviors presenting at cohort inception.  We also created an 

ordinal variable (range=0-4) indicating the number of symptom clusters present at baseline. 

Change in patient depressive symptoms: 
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Patient depressive symptoms were measured as an ordinal variable at all intervals throughout the 

Caregiver study.  A score for patient depression (range=0-4) was created using CUSPAD items 

described above based on overall depressed mood, presence of other depressed symptoms 

(difficulty sleeping, change in appetite) and frequency of depressed mood (more than 

occasionally).  We categorized change in patient depressive symptoms at the start of the 

Caregiver study from first to last patient depression assessment as a three-level outcome 

(increase, decrease, same).  While quartiles for patient depression (assessed as a continuous 

variable ranging from 0-4) were computed, because of a high proportion of zero values, the 

variable was dichotomized as 0 and >=1 to determine whether score increased, decreased or 

stayed the same over time.  We also calculated a change score for patient depressive symptoms 

using first and last recorded patient depression assessment (positive score indicating an increase 

in symptoms, 0 indicating no change, and a negative score indicating a decrease in symptoms).     

Patient and caregiver characteristics 

The following patient and caregiver characteristics were examined as potential confounding 

variables and as sources of variation among groups of patient-caregiver dyads: 

Patient cognitive status was assessed at study baseline and each subsequent visit using the 

MMSE(54)  in which higher MMSE score indicates better cognitive status.  Patient functional 

status was assessed at each visit using parts I and II of the Blessed Dementia Rating Scale 

(BDRS).(60)  Part I assesses instrumental activities of daily living (IADL) (i.e., shopping, 

housekeeping) and has a maximum score of 8, indicating the lowest level of function. Part II 

measures basic activities of daily living (ADL) (i.e., eating, dressing, and toileting) and has a 

maximum score of nine.  Patients’ medical histories were used to construct a modified version of 
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the Charlson index of comorbidity.(61)  Comorbidities included myocardial infarction, 

congestive heart failure, peripheral vascular disease, hypertension, chronic obstructive 

pulmonary disease, arthritis, gastrointestinal diseases, mild liver disease, diabetes, chronic renal 

disease, and systemic malignancy.  A modified Unified Parkinson’s Disease Rating Scale(26;62) 

was administered at each visit to measure the presence or absence of extrapyramidal signs 

(EPS)(e.g., tremors, rigidity).  Following previous work,(63) a dichotomous indicator was 

constructed for the use of EPS if any of the following 11 items were rated 2 or higher (0 being 

normal and 4 indicating maximum impairment): speech, facial expression, tremor at rest, neck 

rigidity, right arm rigidity, left arm rigidity, right leg rigidity, left leg rigidity, posture, gait, and 

bradykinesia).  Patient age, ethnicity, sex, and highest level of education were recorded at the 

inception of the Predictors cohort; marital status was recorded at each visit.  Duration of illness 

in years was estimated by a neurologist based on baseline interviews with the patient and 

caregiver. 

Caregiver age, gender, and relationship to patient (spouse vs. non-spouse) were recorded at 

Caregiver study baseline.  Whether the caregiver lives with the patient and frequency of contact 

with patient were recorded at each visit.  Whether caregiver assists with basic and instrumental 

activities of daily living, the amount of hours the patient spends per day with the caregiver, 

whether a home health aide/home attendant assisted with care and caregiver’s employment status 

were reported annually.  We imputed missing data for six month (or semi-annual) intervals by 

using subsequent visit annual caregiver data scores when available.  This conservative approach 

assumes caregivers are providing more services as patient functional status declines over time. 
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Statistical analysis 

Timing of behaviors 

To determine the relationship between early patient dementia behaviors and subsequent 

caregiver depressive symptoms, we tested the impact of four individual patient symptom clusters 

when patients had early stages of dementia on subsequent caregiver depressive symptoms.  

Using all time point assessments available after the baseline assessment (n=637) for 160 patient 

caregiver dyads, we tested the relationship between individual early dementia behaviors and 

caregiver depressive symptoms (1)unadjusted, (2)controlling for behavior symptoms concurrent 

to caregiver depression, and (3)controlling for potential confounding variables and all concurrent 

patient behavior symptoms.  To account for repeated measures per dyad, we used a logistic 

model with a generalized estimating equation (GEE) extension.  On average early dementia 

patient behavior symptoms were measured 4.5 years prior to follow-up caregiver depression 

assessments (range= six months to 12 years).  To determine which variables would be included 

in the final model, bivariate associations between (1) caregiver depressive symptoms and 

potential confounders and (2) individual early dementia BPSD and potential confounders were 

assessed.  Only those variables that showed a statistically significant effect on the outcome at the 

0.10 level, were associated with at least one symptom cluster, and were not highly correlated 

with other variables (correlation >.5) in the bivariate analysis were included in the final adjusted 

model.  We also tested the impact of the presence of at least one behavior symptoms at early 

stage of patient dementia illness on subsequent caregiver depressive symptoms in a multivariate 

logistic GEE model.  Any early dementia patient behaviors symptoms were tested as both a 

dichotomous variable (present/absent) and ordinal variable (range from 0-4). 
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Characterizing symptom trajectories 

Course of caregiver depressive symptoms: We used growth mixture modeling (GMM) to analyze 

change in caregiver depression at six month assessments over six years of follow-up using 

caregiver depressive symptoms as a dichotomous variable. GMM tests whether more than one 

distinct class can be used to describe the data.  Each class possesses unique latent factors of 

growth that distinguishes subjects from those in a different subpopulation.  GMM makes use of 

all data despite attrition using the Full Information Maximum Likelihood method (FIML).  We 

used the customized SAS procedure TRAJ to identify and describe distinct patterns of 

trajectories in caregiving depression.(64) 

We first estimated a model with an intercept only and then added a linear and cubic growth 

factor to determine the form of the growth model.  We then proceeded to identify the number of 

trajectory classes.  The number of trajectory classes is determined by sequentially increasing the 

number of classes, and examining the results and fit statistics.  The optimal number of groups to 

form relatively homogenous clusters with similar trajectories are determined using Bayesian 

Information Criteria, with smaller values indicating better fit.(64;65)  Because group 

membership is probabilistic (i.e., not observed), misclassification may occur and probabilities of 

group assignment must be evaluated.  Posterior probabilities of belonging to each of the 

hypothetical groups defined by the trajectories were calculated from model parameter estimates, 

and the highest value was used to assign each caregiver to one group.(66)  

After determining the number of trajectory classes, we examined the bivariate associations 

between the emerging caregiver depression classes and early patient dementia behaviors, patient 

demographic and clinical features, and caregivers’ demographic characteristics and level of care 
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using chi-square tests for categorical variables, t-tests for normal continuous variables, and 

Kruskal Wallis test for non-normal continuous variables. 

Course of patient depressive symptoms: GMM was also used to categorize patient depression 

trajectories occurring parallel to the caregiver trajectories (see previous section for description of 

technique).   

Change in patient depression and change in caregiver depression 

Two techniques were used to examine the relationship between simultaneous change in patient 

depression and caregiver depression symptoms: (1) We used a polytomous logistic regression 

with a cumulative logit link function analysis with three-level outcome to test whether change in 

patient depressive symptoms (increase, decrease, same) predicts change in caregiver depression; 

the latter was also defined as a 3-level ordinal variable (increase, decrease, same).  Patient 

depression values corresponded to first and last recorded caregiver assessments. (2) Next, we 

used a logistic regression analysis to determine whether change in patient depression score was 

predictive of caregiver depression trajectory status.  Change scores from first to last patient 

depression assessment were calculated and included as independent risk factors.  

All analyses were conducted using SAS version 9.2.   

Results 

Timing of behaviors 

Contrary to our hypothesis, early dementia patient behavior symptoms did not impact subsequent 

caregiver behaviors.  As shown in Table 3.1, none of the four individual early patient dementia 
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symptom clusters examined had significant impact on caregiver depressive symptoms 

unadjusted, or when controlling for concurrent patient individual behaviors.  Furthermore, the 

presence of any BPSD in the earliest stages of illness did not independently impact caregiver 

depressive symptoms when controlling for potential confounding variables (OR= 1.14; 95% 

CI=.67-1.94).  Similarly, no association was found when BPSD in earliest stages of illness was 

examined as an ordinal variable (see Appendix 3.B). 

Course of caregiver depressive symptoms  

Caregiver depression data with at least two time points for analysis of longitudinal data were 

available for n=133 patient-caregiver dyads.  The mean number of assessments available per 

caregiver was 4.84 (median=4).  Twenty-two percent of caregivers had two assessments (n=29); 

17% had three assessments (n=22); 14% had four assessments (n=18); 12% had five assessments 

(n=16); 8% had six assessments (n=10); 14% had seven assessments (n=19); and 14% had 

between eight and 12 assessments completed (n=19).   

Overall we found that caregiver depression scores more often stayed the same or increased over 

time, with a much smaller percentage showing a decrease.  Using change in quartile between 

first and last caregiver assessment, caregiver depression over time was categorized as same 

(n=56; 42.11%), increased (n=55; 41.35%), and decreased (n=22; 16.54%).  Similarly, using a 

measure of absolute change score between first and last recorded caregiver assessment, 79% of 

caregivers had the same or an increase in depressive symptoms over time while only 21% had a 

decrease in depressive symptoms.  The mean caregiver assessment score at baseline was 1.33 

(SD=.53) and at last assessment was 1.51 (SD=.61).  The average change score from first to last 

caregiver assessment was .18 (SD=.20) ranging from -2.00 to 1.83.   
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Trajectories 

We were unable to visually discern a clear pattern of adaptation or wear-and-tear among 

caregivers after plotting the course of depressive symptoms for each caregiver using all available 

data points (Figure 3.1).  Using GMM, we identified two trajectories of caregiver depressive 

symptoms (Figure 3.2) which are depicted graphically with 95% confidence intervals.  The most 

common trajectory represented 69% of all caregivers (n=92) and was characterized by a 

consistently low probability of having depressive symptoms stable over every time point 

(hereafter called “stable caregivers”).  The remainder of the sample (n=41; 31%) consisted of 

caregivers with a higher baseline risk of depression with a slight but steady increase over time in 

risk of depressive symptoms (hereafter called “wear-and-tear caregivers”).  The three trajectory 

model examined included a small additional group (<5% of caregivers) that had a steeper 

increase in symptoms before stabilizing over time in addition to the aforementioned groups of 

stable and wear-and-tear caregivers.  However, standard fit statistics determined that the two 

trajectory class model best described the data (Table 3.2). 

The average posterior probability of membership was 91% (stable caregivers) and 95% (wear-

and-tear caregivers) suggesting a good level of correct group assignment.  Minimum 

probabilities are all well above .50 suggesting that caregivers assigned to a group are more likely 

to belong to that group than not. 

Characteristics of groups defined by depressive symptom trajectories 

As shown in Table 3.3, caregiver trajectory did not differ based on the presence of individual or 

cumulative patient BPSD at early dementia diagnosis.  In fact, patient clinical characteristics 

such as cognitive status, functional status, presence of other medical comorbidities or EPS, and 
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amount of time since dementia diagnosis did not differ for stable and wear-and-tear caregivers.  

Differences between the groups were instead found to be due to the relationship between the 

patients and caregivers and the amount of time they spent together.  Spouses of male patients and 

those who spent at least 12 hours a day with the patient at baseline were significantly more likely 

(p<.05) to be wear-and-tear caregivers.  There was also a trend for caregivers who were less 

likely to work, older, and live with the patient to be more likely to experience a wear-and-tear 

trajectory.   

Change in patient depression and change in caregiver depression 

Course of patient depressive symptoms: When examining change scores for patient depression 

(n=136), we find little evidence for change over time.  Overall patient depression had a mean 

change score from last to first assessment of -.09 (SD=1.77).  When categorizing depressive 

symptoms as decreased, same, and worse based on quartile change, we found that the largest 

group of patients remained the same (53%) and the smallest group appeared to have decreased 

symptoms over time (19%).  Using GMM we found a two-group solution best fit the data (BIC= 

-851.51).  The majority of patients (53%) had a higher level of depression which had a slight 

linear decrease over time (Β= -.06).  The remainder of patients had a very low level of 

depression at baseline with a small linear increase over time (Β=.12) (see Figure 3.3).  The 

average posterior probability of membership was high suggesting a good level of correct group 

assignment.  

As shown in Table 3.4, using just first and last recorded caregiver depression assessment, we 

observed many patterns between change in patient depressive and caregiver depressive 

symptoms, the most common being no change in patient depression and an increase in caregiver 
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depressive symptoms (24%) and no change in patient depression and no change in caregiver 

depression (23%).  The least common patterns that emerged were simultaneous decreases in 

patient and caregiver depression (5%) and increase in patient depression and decrease in 

caregiver depression (4%).   

Using polytomous logistic regression we did not find an association between change in patient 

depressive symptoms and change in caregiver depressive symptoms in unadjusted models (OR 

for increase vs. decrease in patient symptoms=0.82; 95% CI= 0.39-1.72).  Similarly, change 

score in patient depression did not impact likelihood of being a wear-and-tear vs. stable 

depression caregiver (OR=0.96; 95% CI=0.78-1.19).   

Discussion 

The current study is one of few studies of dementia caregivers to examine the impact of BPSD 

relative to sensitive time periods in the course of dementia as well as change in caregiver 

depressive symptoms.  We examined the impact of individual and summary measures of BPSD 

that occurred in mild dementia on subsequent caregiver depression for 160 patient-caregiver 

dyads for up to 12 years of follow up.  The study also characterized the course of caregiver 

depressive symptoms over time and assessed whether change in one individual BPSD (i.e., 

patient depressive symptoms) impacted change in caregiver depression. 

While we hypothesized that behavior symptoms that occur early in the dementia-caregiver 

relationship would independently impact subsequent caregiver depression, our findings did not 

support this hypothesis.  While the Predictors 2 cohort is not a dementia inception cohort, 

patients are enrolled, and by design, assessed at the earliest stages of illness when they have mild 

dementia.  This unique study feature has thus allowed for the first comprehensive assessment of 
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how individual behaviors that occur early in the patient’s illness course may subsequently impact 

caregiver depression.  One previous study demonstrated a relationship between the presence of 

behavior problems that occurred early in the caregiving career and institutionalization as well as 

change in caregiver burden and depression.(29)  However, this study looked at symptoms 

reported early in the patient-caregiver relationship, not necessarily those symptoms present in 

clinically-assessed mild dementia.  Furthermore, beyond two years the impact on caregiver 

depression was more tenuous, suggesting greater need to study the impact of early behavior 

symptoms over increasing time periods.  

Our lack of positive findings does not preclude the possibility that there are other sensitive time 

periods in the dementia caregiving career in which the occurrence of patient BPSD has lasting 

and negative impact.  We examined the occurrence of BPSD when patients were first diagnosed 

with AD or DLB and still had high cognitive function (mean baseline MMSE=22.7).  It is 

possible that we need to examine the occurrence of BPSD over the entire first year of diagnosis 

or at another critical juncture in the patient-caregiver relationship, perhaps at certain thresholds 

of patient cognitive or functional decline.  

Similar to other studies, we found that caregiver level of depression was reasonably stable over 

time; however, we also found a distinct subset of caregivers who followed a wear-and-tear 

trajectory of decline.  While most work on caregivers over long periods of time estimates one 

overall trajectory for caregiver symptoms, these findings suggest it may be more useful to 

identify disparate trajectories among caregivers.  Because loss-to-follow-up would bias the study 

sample to those caregivers who are better able to adjust to their roles, the finding that there is a 

group of caregivers who have worsening symptoms over time, suggests that this is an important 

area to continue studying.  Because our findings suggest that caregivers do not follow a unique 
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path over long periods of time, we may want to focus intervention efforts on the wear-and-tear 

caregivers.  In this study, early disease behaviors and other clinical characteristics do not appear 

to determine the course of caregiver depression.  Instead, caregivers who are the wives of 

patients, who are less likely to work and are spending more time with the patients early in the 

course of illness, may be at greatest risk for decline.  This finding is consistent with past research 

which finds that women experience greater psychological morbidity from caregiving than 

men(10;67;68) and that spouses may have a more negative response to dementia behaviors and 

caregiving responsibilities than adult children.(10)  Future work should continue to discern 

distinct trajectories using extensive periods of follow-up to identify risk factors for long-term 

decline. 

Contrary to our study hypothesis and one previous study examining this relationship(49), we did 

not find support for an association between change in patient depression and change in caregiver 

depression.  This negative finding was consistent across multiple methodologies employed to test 

this relationship.  In large part, this finding was not surprising given that we found little 

variability overall in both caregiver depression and patient depression.  We also attempted to use 

latent growth curve modeling(69) to characterize the overall change in caregiver and patient 

depressive symptoms over time using all available time points.  Unfortunately, because of sparse 

and unaligned data, the growth curve model of caregiver depressive symptoms yielded poor fit 

(CFI=0; TLI = -0.524) resulting in an inability to estimate reasonable growth curve parameters.  

Consequently, we were unable to build a model to estimate the impact of change in patient 

depressive symptoms on caregiver depressive symptoms.  Future work in this field may consider 

using novel non-parametric techniques(70;71) to estimate such growth models utilizing all data 

points.  However, given our lack of findings of even a trend in the direction of an association 
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using cruder methodology, it is unlikely that more sophisticated modeling techniques will show a 

positive relationship.   

Our study focused on the relationship between change in patient depressive symptoms relative to 

change in caregiver depression due to previous work that found that patient depressive behavior 

had the most consistently positive impact on caregiver depressive outcomes;(50) however, future 

research should examine how change in other individual BPSD behaviors (e.g., aggressive 

behaviors) may impact change in caregiver depressive symptoms.  Further, while we looked at 

caregiver depressive symptoms as an outcome, because of the well-known consequences that 

depression has on individuals, it is possible that this relationship may instead more consistently 

hold for other caregiver outcomes, such as caregiver burden or stress, which should also be 

further explored. Finally, this work focused on patient-caregiver trajectories, or the course of 

patient and caregiver symptoms over time.  Future work should also examine the role of critical 

transitions (e.g., nursing home placement, symptom development) that may have long-term 

consequences for caregiver outcomes. 

Strengths and limitations 

Because the Predictors Caregiving study was initiated after the inception of the Predictors 2 

cohort, we did not have caregiver data concurrent to all measures of patient symptom behaviors 

resulting in a truncated view of the assessment of change in caregiver symptoms relative to 

patient symptoms.  A more comprehensive view of change in caregiving symptoms relative to 

change in patient behaviors would begin at disease onset.  While this study benefits from being a 

study of patients at mild dementia, it is not in fact a true dementia inception cohort, i.e., a cohort 

of patients initially free of dementia.  Examination of our findings in a true dementia inception 
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cohort (e.g., Washington Heights-Inwood Columbia Aging Project(72)) is necessary to truly 

understand the impact of early diseases features on subsequent caregiver depression behaviors 

and to examine the impact of early behaviors on all subsequent caregiver outcomes.  

Furthermore, change in caregiver stress (e.g., role overload), which has been found to be more 

likely to be impacted by change in overall patient behaviors (29;45), was not measured in this 

study.   

Another limitation is this study’s reliance on self-report data.  While validated clinical 

assessments were used for measures of patient function, illness and clinical characteristics, 

patient BPSD was estimated via caregiver report.  While this is the case in most caregiving 

studies due to the fluctuating nature of BPSD, it is certainly plausible that caregiver reports of 

BPSD may be affected by the caregiver’s mental health status.  However, our lack of positive 

findings regarding the impact of change in BPSD parallel to change in caregiver depression 

suggest that such bias would not have impacted our study conclusions.  Similarly, we also relied 

on caregiver self-report of depressive symptoms.  Validated clinical data on caregiver depression 

and depressive symptoms would have provided greater insight into how caregiver outcomes 

change over time. 

Strengths of this study include a sample of patients with mild dementia who were carefully 

diagnosed in a consensus conference and well-characterized.  Because caregivers were followed 

beyond patient’s nursing home placement, the study design eliminates attrition biases noted in 

previous studies, in which only caregivers who can adjust to the challenges of daily patient care 

remain in follow-up studies.(29)  Additionally, caregiver data were available on 98% of all 

patients with caregivers who were alive at the time of study inception.  Furthermore, few 

longitudinal studies of caregiving consider multiple points of follow-up beyond 1-2 years, 
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thereby compressing analysis of care provision and failing to capture the full spectrum of the 

prolonged dementia caregiving experience.  Finally, instead of only using a cumulative measure 

of BPSD that includes the wide range of behavioral symptoms (e.g., depression, psychosis, 

wandering) exhibited by persons with dementia, we examined individual symptom clusters in 

terms of their impact on subsequent caregiver depression and on change in caregiver depression.  

Conclusion 

Despite the fact that patients with dementia often, and increasingly, live with their disease for 

many years such that caregiving is a long-term role, research has not focused on how caregivers 

respond or adapt to patient BPSD over time.  This study finds that there is only a small subset of 

dementia caregivers who have increasing depressive symptoms over time, but fails to find any 

connection between individual BPSD that occur in mild dementia or change in BPSD and the 

course of caregiver depression over time.  Such a longitudinal perspective on the dementia 

patient-caregiver dyad may convey a more complete picture of the impact of BPSD on caregivers 

than the consistently negative one reported in cross-sectional analyses(5;9-15).  Future research 

should continue to explore the relationship between BPSD symptoms and caregiver outcomes 

over time.  Within caregiving research, the stress process model (31) has been frequently used to 

conceptualize how stress proliferates from objective burdens (e.g., BPSD) to stress and poor 

mental health outcomes for caregivers; this model should be expanded to more seriously 

consider the role of timing and change over time in order to remain instrumental to researchers.  

A better understanding of the relationship between BPSD and caregiver depressive symptoms 

over time and how the timing of behaviors across the disease course affect the caregiver will help 

to inform well-targeted interventions for dementia caregivers. 
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Table 3.1:  Associations between presence of symptom clusters in early dementia and subsequent 

caregiver depression (n=160)* 

 Model 1** Model 2*** Model 3**** 

 OR 95% CI 

 

OR 95% CI 

 

OR 95% CI 

 

Depressive symptoms 

 

.82 .33-2.02 .71 .29-1.76 .79 .33-1.87 

Accusatory/aggressive 

behavior 

 

.94 .44-2.03 .96 .47-1.95 .82 .43-1.54 

Non-threatening psychotic 

behavior 

 

.76 .71-2.43 1.08 .58-2.02 1.03 .57-1.87 

Difficult behaviors 

 

1.35 .78-2.32 1.25 .72-2.17 .98 .58-1.67 

* multiple time points (mean = 4)  included per patient-caregiver dyad 

**unadjusted 

***adjusted for concurrent patient symptom cluster 

****simultaneously adjusted for other concurrent patient symptom clusters, patient functional 

status, whether caregiver is the spouse  
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Figure 3.1: Individual trajectories of caregiver depression over time (n=133) 
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Figure 3.2: Trajectories of caregiver depression over 6 years (n=133) 
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Table 3.2: Model fit for latent class analysis of caregiver depressive symptoms 

9o. of classes AIC BIC SSABIC 

1 -281.5 -286 -284.4 

2 -240.3 -251.5 -247.6 

3 -239.3 -257.2 -250.9 

4 -242.3 -266.9 -258.24 

AIC=Akaike information criteria; BIC=Bayesian information criteria; SSABIC=sample size 

adjusted Bayesian Information Criteria. 
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Table 3.3: Patient and caregivers characteristics by caregiver depression trajectory class 

 Characteristic categories Class 1: 

(n=92) 

Stable 

caregivers 

Class 2 

(n=41) 

Wear-and-

tear 

caregivers 

p-

value 

Depressive symptoms 

 

Yes 20% 12.5% .30 

Accusatory/aggressive 

behavior 

Yes 20.22% 20.55% .97 

Non-threatening 

psychotic behavior 

Yes 21.11% 22.5% .86 

Difficult behaviors 

 

Yes 38.2% 46.15% .40 

Patient mild 

dementia 

behaviors 

Any BPSD 

 

Yes 54.44% 57.5% .75 

Patient age at cohort 

inception 

mean ± SD 75.2 76.78 .25 

Patient gender female 

male 

63.04% 

37.96% 

39.02% 

60.98% 

.01 

Patient ethnicity 

 

white 90.22% 90.44% .99 

Site Columbia 

University 

Johns 

Hopkins 

Mass 

General 

44.57% 

 

23.91% 

 

31.52% 

51.22% 

 

19.51% 

 

29.27% 

.76 

Diagnosis  

 

Alzheimer’s 

Disease 

Dementia 

with Lewy 

Bodies 

85.87% 

 

14.13% 

87.8% 

 

12.2% 

.76 

Neurologist estimation 

of duration of illness in 

years  

mean ± SD 

(range 1-18) 

7.57 (3.32) 6.73 (2.7) .17 

Mini-mental state 

examination score at 

study baseline 

mean ± SD 

(range 9-30) 

17.59 19.06 .34 

Blessed functional 

activity scale score at 

study baseline 

mean ± SD 

(range 0-13) 

6.95 7.41 .53 

Modified comorbidity 

index 

0 

≥1 

51.14% 

48.86 

52.5% 

47.5% 

.89 

Patient 

demographic 

and clinical 

characteristics 

Extrapyramidal signs Yes 14.44% 12.5% .77 
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Caregiver age at 

baseline 

mean ± SD 63.67 

(13.35) 

68.65 

(14.47) 

.06 

Caregiver gender 

 

female 77.17% 73.17% .62 

Lives with caregiver at 

baseline 

Yes 54.35% 70.73% .08 

Relationship to patient 

 

spouse  

 

47.83% 

 

70.83% .01 

Work at least part-time 

for pay 

Yes 51.25% 33.33% .07 

Home health aide in last 

3 months 

Yes 

 

23.46% 31.58% .35 

Time spent daily with 

patient 

 

9one  

Up to 3 hrs  

3 to 5 hrs  

6 to 9 hrs  

9 to 12 hrs  

More than 

12 hrs 

2.22% 

35.56% 

13.33% 

12.22% 

8.89% 

27.78% 

 

2.44% 

17.07% 

9.76% 

7.32% 

4.88% 

58.54% 

.04 

Caregiver 

characteristics 

and activities 

Assists patient with 

ADLs 

Yes 17.72% 29.73% .14 

SD=standard deviation; ADLs=Activities of daily living and include bathing, eating; IADLS= 

Instrumental activities of daily living and include shopping, housekeeping 
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Figure 3.3: Trajectories of patient depression over 6 years (n=132) 
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Table 3.4: Patterns of change in patient and caregiver depressive symptoms  

(n=132 patient-caregiver dyads) 

Patient 

depression 

Caregiver 

depression 

9 % 

no change increase 32 24.24% 

no change no change 30 22.73% 

decrease no change 17 12.88% 

decrease increase 11 8.33% 

increase increase 11 8.33% 

no change decrease 10 7.58% 

increase no change 9 6.82% 

decrease decrease 7 5.30% 

increase decrease 5 3.79% 
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Given the growth in the number of elderly in the United States and worldwide with dementia, we 

need to develop more strategies to assist family members who face the chronic stress and 

consequent negative mental health outcomes of caring for patients for ever increasing time 

periods.  While the literature has uncovered the critical role BPSD play,(1;2) if and why specific 

behaviors negatively impacts the caregiver and how the timing of these behaviors matter over the 

course of the caregiving relationship, has not been previously elucidated.  Determining whether 

there are specific behaviors that differentially impact caregivers and testing the causal 

mechanisms by which these relationships occur as well as how these relationships may change 

over time, can be useful for developing more focused and effective interventions for patients and 

caregivers.  This dissertation explicitly sought to fill this research gap by utilizing a longitudinal 

study of mild dementia patients with detailed repeated assessments of BPSD to test the impact of 

individual symptom clusters (depressive symptoms, accusatory/aggressive symptoms, non-

threatening psychotic symptoms, and difficult to manage behaviors) on caregiver depression. In 

this conclusion we synthesize the findings presented in Chapters 1, 2, and 3 with the aims of not 

only summarizing the conclusions from this dissertation as a whole, but also reflecting on our 

overall findings, offering public health implications, and suggesting future research directions. 

Summary of findings 

In chapter 1, via a systematic lit review we examined existing caregiving literature to determine 

which individual symptoms exert negative impact on caregivers.  We also sought to identify 

causal mechanisms studied and gaps in the literature regarding how timing affects these 

relationships.  We found that despite the significant amount of research conducted examining 

BPSD and caregiving, the literature focused on the aggregate effect of these symptoms rather 

than on the effect of individual symptoms.  Furthermore, existing studies categorized BPSD 
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based on how they clinically manifest in the patient, rather than from the perspective of how they 

may differentially impact the caregiver.  We concluded that future research requires the re-

conceptualization of BPSD from the perspective of their impact on the caregiver to examine 

hypothesis-driven differences among BPSD symptom clusters.  Additionally, further 

investigation of the impact of timing as well as the role of dementia illness stage on the patient 

behavior and caregiver outcome relationship is warranted. 

In chapter 2 we aimed to move this research forward by testing the differential impact of 

symptom clusters on caregiver depression.  While we hypothesized that accusatory and 

aggressive symptoms would result in more depression for caregivers than other symptoms, we 

did not find this to be the case.  All clusters exerted small effects on caregiver depression, with 

patient depressive symptoms exerting the strongest and most consistently stable relationship with 

caregiver depression.  While we did not find large differences in effect sizes between the clusters 

examined, data indicate that specific symptom clusters, i.e., patient depression, may be driving 

the BPSD-caregiver depression relationship, and should be further examined.  We also 

concluded that the patient depression-caregiver depression relationship was mediated by both 

perceived burden to caregivers and impact of symptoms on the patient.  These findings suggest 

that we need to consider different pathways beyond subjective stress by which BPSD may result 

in negative health effects for caregivers.   

We extended this work in chapter 3 to explore the timing of patient depressive symptoms and 

other individual BPSD as they relate to caregiver outcomes.  We did not find evidence that the 

presence of individual BPSD at mild dementia impacted subsequent caregiver depressive 

symptoms.  When examining change patterns over time, we found that most caregivers had 

stable trajectories of depressive symptoms, with a smaller subset showing more evidence for 
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wear-and-tear over time.  Furthermore, there was no evidence in our study for an association 

between change in patient depressive symptoms and change in caregiver depressive symptoms.   

Implications of the findings 

The strength of this dissertation is our novel focus on determining which specific components of 

the larger BPSD construct are so detrimental for caregivers and looking at symptom clusters 

from the perspective of how they may impact caregivers.  Over the course of dementia, BPSD 

occur in the vast majority of patients with dementia.(3-9)  Because symptoms are pervasive 

when aggregated, increasing specificity within the larger BPSD construct will ultimately result in 

more targeted interventions for caregivers as well as treatment protocols for patients.  This may 

be especially important as we do not yet have effective means for controlling most BPSD,(10-

13) nor do we have standardized interventions in place with positive lasting effects on caregiver 

mental health.(14;15)   

Our examination of the impact of individual BPSD, although not conclusive, suggests that there 

may be particular symptoms or behaviors that especially impact negative caregiver outcomes.  

We did not find, as hypothesized, that accusatory and aggressive behaviors were driving the 

relationship between BPSD and caregiver depression.  We did find, however, that patient 

depression was consistently associated with caregiver depression after controlling for other 

symptom clusters, whereas difficult behaviors (e.g., wandering, sundowning) had smaller effects 

that were not significant.  Unfortunately, definitive implications from this study as to the 

differential impact of patient depressive symptoms on caregiver depression would be premature 

given that all clusters tested had a similar range of small effect sizes, and that this question of 

differentiating symptoms has never before been tested so rigorously.   
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We found that the relationship between individual BPSD and caregiver depression was mediated 

by how the behavior actually impacted the caregiver’s functioning in addition to the caregiver’s 

subjective stress.  While caregiver burden has been previously shown to mediate the relationship 

between patient objective behavior and caregiver depression,(16-18) the role of impact on patient 

functioning in the causal pathway has not been explored.  Our findings suggest that caregivers 

recognize the difficulty that depressive symptoms may cause for the patients who experience 

them and that this mechanism may also result in negative caregiver outcomes such as depression.  

Unfortunately, because we did not find very different effect sizes among clusters, we were 

unable to test causal mechanisms by which some symptoms exerted more influence than others.  

This new finding that the patient experience of the  symptom mediates the BPSD-caregiver 

depression relationship, similar to research that has examined the patient suffering 

pathway,(19;20) suggests we may need to take a different approach for caregiver intervention.  

Specifically, in addition to focusing on respite care or skills training for caregivers, interventions 

can minimize impact of symptoms for the patient, thus helping the caregiver to cope with the 

effects of the symptoms and suffering experience of the patient.   

Overall, we found that most caregivers had stable and minimal depressive symptoms over time, 

although we did identify a group of caregivers who had increased depression over time (“wear-

and-tear caregivers”).  While most work on caregivers over long periods of time estimates one 

overall trajectory for caregiver symptoms, these findings suggest it may be more useful to 

identify disparate trajectories among caregivers to target those caregivers at greater risk for poor 

long-term outcomes.  Our findings also suggest that by examining patient behaviors and 

caregiver outcomes longitudinally, we gain a more complete perspective on the patient-caregiver 

dyad than when they are examined at one point in time.  While we found a clear relationship 
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between patient depression and caregiver depression cross-sectionally, we did not find any 

relationship between change in patient depression and change in caregiver depression.   

Future directions 

Our examination of existing literature on individual BPSD and caregiving found that BPSD have 

only been conceptualized and categorized based on how they manifest within patients.  We 

believe that researchers interested in caregiver outcomes should begin to focus more on the 

caregiver’s perspective on symptoms instead of grouping symptoms together clinically 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.  If the ultimate goal is to alleviate 

caregiver stress and depression then we must continue to try to determine if there are key 

ingredients in BPSD that are particularly problematic for caregivers and how they work.  By 

categorizing behaviors based on manifestation in dementia patients, or even less informative, 

based on how they are associated among non-demented psychiatric patients, we may never be 

able to capture the specific elements that are critical for caregivers.   

While our study did not find large differences in effect sizes between individual symptom 

clusters, our data suggests that individual symptom clusters, i.e., depression, may differentially 

impact caregivers.  We believe that researchers should continue to examine patient behaviors 

from this perspective and to focus on understanding why specific symptoms may differentially 

impact caregivers.  Given that clinicians cannot realistically control all BPSD in patients, and 

that we do not have the infrastructure to provide respite care and psychosocial support to all 

distressed caregivers, targeted efforts to improve the well-being of the dementia caregiver are 
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necessary.  Only through understanding the mechanisms by which symptoms exert negative 

effects can we improve our currently mediocre prevention and treatment efforts. 

We hypothesized in chapter 2 that because aggressive psychotic behaviors may be unexpected, 

difficult to ignore and more frightening to caregivers, they may have greater impact on 

depression in caregivers.  While we did not find this to be the case in our sample, we hope future 

research will continue to examine this hypothesis in other datasets.  In particular, this hypothesis 

should be examined relative to other measures of caregiver depression (including clinical 

measures) as well as other negative caregiver outcomes including increased burden and declines 

in physical health.  Furthermore, we relied in this study upon regrouping an existing measure of 

BPSD designed to assess patient clinical psychopathology (e.g., hallucinations) to create four 

‘caregiver-impacting’ patient symptom clusters (e.g., non-threatening psychotic behaviors).  

Future work may benefit from directly measuring symptoms based on how they impact the 

caregivers (e.g., does the patient engage in behaviors that are threatening to you?) to better test 

this hypothesis.   

Caregiving is, and will continue to be, a long-term role.  Researchers should therefore approach 

caregiving from a long-term perspective when they consider caregiver health outcomes and 

intervention approaches.  In order to develop effective interventions for dementia caregivers, 

understanding the dynamic relationship between patient symptoms and caregiver depression and 

critically examining the role of timing of behaviors, is necessary.  Our work has only begun to 

ask important questions about the impact of individual BPSD over time by focusing on change in 

patient depressive symptoms.  Although we did not find relationships when examining timing of 

behaviors and change in caregiver depression over time, given the scarce research to date, we 

believe that future research should continue to explore the relationship between BPSD symptoms 
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and caregiver outcomes over time.  In particular, future work should continue to study how other 

individual BPSD impact caregiver outcomes over time, especially given that we found a distinct 

group of caregivers who had increased depressive symptoms over time.  Additionally, we 

recommend examining the role of critical transitions (e.g., nursing home placement, symptom 

development) that may have long-term consequences for caregiver outcomes.  Furthermore, 

while our data did not find an association between early dementia symptoms and subsequent 

caregiver outcomes, we are hesitant to conclude that BPSD that occur in mild dementia do not 

independently impact caregiver depression given lack of research.  Similarly, while we examined 

behaviors that occur early in dementia on subsequent outcomes, there may be other sensitive 

time periods in the course of dementia that should also be examined.  For example, it is possible 

that we need to examine the occurrence of BPSD over the entire first year of diagnosis or at 

another critical juncture in the patient-caregiver relationship, perhaps at certain thresholds of 

cognitive or functional decline.  

While our data confirms existing work that finds a strong cross-sectional association between the 

occurrence of patient depression and caregiver depression, we did not find this association to 

exist when we examined the relationship between change in patient depression relative and 

change in caregiver depression.  This may be due to the fact that we did not capture the correct 

time lag in our modeling as we examined overall change in behaviors over several year intervals.  

The impact of patient depressive behaviors on caregiver depression may be more instantaneous.  

Future work may consider more detailed modeling of time lags between patient behaviors and 

caregiver outcomes to better elucidate this complex relationship. 

This work also suggests that we may need to move beyond the stress process model, which has 

heretofore guided most dementia caregiving research, to conceptualize the patient-caregiver 



 

 

149 

dyad.  According to the stress process model,(21;22) caregiving is a chronic stressor that gives 

rise to strains from multiple domains and ultimately leads to increased risk for psychiatric 

distress and diagnosable disorder.  The model differentiates between the objective, more concrete 

stressors (e.g., BPSD, functional dependence or cognitive impairment), the caregiver’s subjective 

experience (or appraisal) of those stressors, and background and contextual factors (e.g., 

education, living situation, age) which impact the stressor and caregiver outcomes.  While our 

research supports this conceptual framework, our findings suggest that this model needs to be 

expanded in future research to (1) consider alternative pathways by which objective stressors 

may impact outcomes (e.g., via perceived impact on patient) and (2) incorporate a long-term 

perspective that considers both sensitive time periods in the patient-caregiving relationship and 

how stressors change over time. 

Finally, while this work is based on a study of dementia patient-caregiver dyads, we believe our 

findings apply to other types of patients and caregivers.  Testing patient behaviors from the 

perspective of how they impact caregivers may be a useful strategy for caregiving research if we 

are ultimately interested in improving the health and well-being of caregivers.  A long-term 

perspective is essential for all types of caregiving in which patient behaviors and caregiver 

response change over time.  Relationships regarding sensitive time periods or change over time 

should be hypothesized and tested.  Long-term dyadic relationships should be conceptualized 

and studied not merely as snapshots in time, but, rather, as long-term relationships which have 

the possibility of changing over time.   

Conclusion 
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This dissertation furthered our understanding of the well-studied relationship between BPSD and 

caregiver depression by focusing on individual symptom clusters and timing of behaviors over 

the patient-caregiver relationship.  This work has summarized what is known about individual 

BPSD and caregiving and adds to our understanding of the BPSD and caregiving relationship by 

asking: Which behaviors are most difficult for caregivers? Why is this so? When is it so?  Our 

findings suggest that individual symptoms may have differential effects on caregivers and may 

impact caregivers not just through subjective stress, but also because of the impact the symptoms 

have on the patients themselves.  We also find further evidence for the stability in caregiver 

depression over time, although there may be caregivers who continue to decline over time.  We 

hope this work can spark further research examining the differential impact between symptom 

clusters and can steer research agendas away from simply grouping together all symptoms, or 

examining them based on clinical manifestations.  Furthermore, we hope to see continued work 

that examines BPSD and their impact on the patient-caregiver relationship over time.
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Appendix 1.A: Categorization techniques for symptoms in literature review 

For the vast majority of studies reviewed, we retained the original categorizations schemas used 

by the authors when categorizing which symptoms/symptom clusters were tested.  However, in 

the following cases, we re-categorized symptoms, combined symptoms into one category, or 

subdivided symptoms in order to be able to synthesize findings across the 35 studies reviewed. 

 

1.  “demanding behavior” and “difficult behavior” were combined into one category: 

“demanding/difficult behavior” 

2. “disinhibition” and “acting out” were combined into one category: “disinhibition/acting 

out” 

3.  “dysphoria” categorized as “depression” 

4.  “non-aggressive agitation” categorized as “agitation” 

5. “mood-related depression” categorized as “depression” 

6.  “physical aggression” categorized as “aggression”  

7. “repetitive questions” categorized as “repetitive behavior” 

8. “aggression/agitation” a single category within the Neuropsychiatric Inventory, was 

separated into two subcomponents: “aggression” and “agitation” 

9. “behavioral disturbances” were subdivided into their subcomponents (as described by the 

authors): “activity disturbances” and “aggression” 
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Appendix 2.A: The Columbia University Scale for Psychopathology in Alzheimer’s Disease 

(CUSPAD) 

 

In this paper we used the CUSPAD to assess patient BPSD.  The CUSPAD is a semi-structured 

rating scale that a clinician or research assistant administers to the informant regarding the 

presence of 26 patient symptoms during the last month before each interview. 

 

 

1. Delusions (past month) 
 

 

General 

 

In the past month, has the patient talked about any strange ideas or unusual  beliefs?      No    0 

                                                                                                      Yes  1 

                                                                

 If "Yes", can you describe them for me?        

 

             

 

Was this the case some of the time or most of the time?                                             Persistent  0 

Transient  1 

N/A  2 

 

Will the patient accept the truth if corrected?                                                                           No  0 

                                                           Yes  1 

                                                           N/A  2 

 

Paranoid delusions (past month) 

 

(a) Has the patient felt that others are stealing things from him/her?                                    No  0 

Yes  1 

                                                                        

Was this the case some of the time or most of the time?                                     Persistent  0 

Transient  1 

N/A  2 

 

    Will the patient accept the truth if corrected?                                                                   No  0 

Yes  1 

N/A  2 

 

(b) Has the patient suspected that his/her wife/husband is unfaithful?                                No    0 

 [Circle N/A if patient is single or widowed.]                                                                      Yes  1 

N/A  2  
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    Was this the case some of the time or most of the time?                                     Persistent  0 

Transient  1 

N/A  2 

 

    Will the patient accept the truth if corrected?                                                                 No    0 

                                                           Yes  1 

                                                           N/A  2 

 

 

(c) Has the patient had any other unfounded suspicions?                                                  No    0 

 Yes  1 

 

       If "Yes", can you describe them?          

 

                    

 

                    

 

     Was this the case some of the time or most of the time?                                      Persistent 0 

 Transient 1 

                                           N/A  2 

 

    Will the patient accept the truth if corrected?                                                                  No  0 

                                                          Yes  1 

                                                          N/A  2 

 

 

Global Severity Rating for Paranoid Delusions: 
 

To what extent would you say these behaviors have affected the patient’s daily activities and 

functioning? 

 

0 No effect 

1 Minimal effect 

2 Mild effect 

3 Moderate effect 

4 Severe effect 

9 Not applicable 

 

How difficult or disturbing do you find these behaviors to manage or deal with? 

0 No difficulty 

1 Minimally difficult 
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2 Mildly difficult 

3 Moderately difficult 

4 Extremely difficult 

     9 Not applicable 

 

Delusions of Abandonment (past month) 

                                                             

    Has the patient suspected or accused the caregiver of plotting to leave him/her?                  No    0 

Yes  1 

 

    Was this the case some of the time or most of the time?                                               Persistent  0 

Transient  1  

N/A  2 

     

    Will the patient accept the truth if corrected?                                                  No  0 

                                                           Yes  1 

                                                           N/A  2 

 

Somatic delusions (past month) 

 

    Has the patient had any false beliefs that he/she has cancer or another physical illness?     No    0 

 Yes  1 

 

    Was this the case some of the time or most of the time?                                               Persistent  0 

 Transient  1 

                                                           N/A  2 

 

    Will the patient accept the truth if corrected?               No  0 

                                                           Yes  1 

                                                           N/A  2 

 

Misidentification syndromes (past month) 

 

   (a) Has the patient stated that people are in the house/home when nobody is there?               No    0 

 Yes  1 

 

    Was this the case some of the time or most of the time?           Persistent  0 

Transient  1 

                                                          N/A  2   

 

Will the patient accept the truth if corrected?           No    0 
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                                                           Yes  1 

                                                           N/A  2 

(b) Has the patient looked into the mirror and said it is someone else?   No    0 

                                  Yes  1 

 

    Was this the case some of the time or most of the time?     Persistent  0 

Transient  1 

                                                     N/A  2 

 

  Will the patient accept the truth if corrected?               No    0 

                                                           Yes  1 

                                                           N/A  2 

 

(c) Has the patient misidentified people, for example, said that the spouse/caregiver  No    0 

    is an imposter?                          Yes  1 

 

    Was this the case some of the time or most of the time?     Persistent  0 

Transient  1 

                                                           N/A  2 

 

    Will the patient accept the truth if corrected?                No    0 

                                                           Yes  1 

                                                           N/A  2 

 

 

 

(d) Has the patient said that his/her house or home is not his/her home?         No    0 

Yes  1 

 

    Was this the case some of the time or most of the time?     Persistent  0 

Transient  1 

                                                           N/A  2 

 

    Will the patient accept the truth if corrected?                No    0 

                                                           Yes  1 

                                                           N/A  2 

 

 

(e) Has the patient believed that the characters on television are real or in the room?  No    0 

[circle N/A if the patient has no access to a television]           Yes  1 

 N/A  2 

 

    Was this the case some of the time or most of the time?       Persistent  0 

Transient  1 

                                                           N/A  2 
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    Will the patient accept the truth if corrected?                      No    0 

                                                           Yes  1 

                                                           N/A  2 

Global Severity Rating for Misidentification Delusions: 
 

To what extent would you say these behaviors have affected the patient’s daily activities and 

functioning? 

 

0 No effect 

1 Minimal effect 

2 Mild effect 

3 Moderate effect 

4 Severe effect 

9 Not applicable 

 

 

How difficult or disturbing do you find these behaviors to manage or deal with? 

 

0 No difficulty 

1 Minimally difficult 

2 Mildly difficult 

3 Moderately difficult 

4 Extremely difficult 

9 Not applicable 

                                                    

 

 

Other delusions (past month) 

 

    Has the patient had any false beliefs or other strange ideas that I have not            

No    0 

    not asked you about?                                                

Yes  1 

 

     If "Yes", can you describe them?         

 

                 

 

                 

 

    Was this the case some of the time or most of the time?              

Persistent  0 

 Transient  1 

                                                           N/A  2 
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    Will the patient accept the truth if corrected?                                               

No    0 

                                                           Yes  1 

                                                           N/A  2 

 

 

2.  Hallucinations (past month) 
  

(a) Has the patient heard voices or sounds when no one is there? [Auditory]                              No  

0 

            Yes: Vague  1 

Clear  2 

    If "yes", can you describe them?          

 

                 

 

                 

 

 

(b) Has the patient seen visions? [Visual]                                                                                No  

0  

                                                     Yes: Vague  1 

                                                          Clear   2 

       If "Yes", can you describe them?         

 

                   

 

                   

 

 

(c) Has the patient reported unusual smells like burning rubber, gas or rotten eggs?                  No  

0 

     [Olfactory]                                                           Yes: 

Vague  1 

                  

Clear  2 

     If "Yes", can you describe them?           

 

                 

 

                 

(d) Has the patient felt that things are crawling under his/her skin? [Tactile]                                

No  0 

            Yes: Vague  1 

                                                          Clear  2 

      If "Yes", can you describe them?         
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(e) Has the patient reported any other hallucinations?                                

No  0 Yes: Vague  1 

Clear  2  

      If "Yes", can you describe them?                                         

 

 

 

Global Severity Rating for Hallucinations: 
 

To what extent would you say these behaviors have affected the patient’s daily activities and 

functioning?   

 

0 No effect 

1 Minimal effect 

2 Mild effect 

3 Moderate effect 

4 Severe effect 

9 Not applicable 

 

 

 

How difficult or disturbing do you find these behaviors to manage or deal with?  

 

0 No difficulty 

1 Minimally difficult 

2 Mildly difficult 

3 Moderately difficult 

4 Extremely difficult 

9 Not applicable 

 

 

3.  Illusions (past month) 
 

 

    Has the patient reported that one thing is something else, for example,                                    

No  0 

    saying that a pillow looks like a person or a light bulb looks like a fire starting?          Yes: 

Vague  1 

 Clear  2 

                                                                  

     If "Yes", can you describe them?                        

 

Global Severity Rating for Illusions: 
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To what extent would you say these behaviors have affected the patient’s daily activities and 

functioning? 

 

0 No effect 

1 Minimal effect 

2 Mild effect 

3 Moderate effect 

4 Severe effect 

9 Not applicable 

 

 

How difficult or disturbing do you find these behaviors to manage or deal with? 

 

0 No difficulty 

1 Minimally difficult 

2 Mildly difficult 

3 Moderately difficult 

4 Extremely difficult 

9 Not applicable 

 

 

4. Behavioral Disturbances (past month) 
 

    (a) Has the patient wandered away from home or from the caregiver?          No     

0 

 Yes   1 

                              

    (b) Has the patient made verbal outbursts?                 No     

0 

                                                          Yes   1 

 

    (c) Has the patient used physical threats and/or violence?                                            No     

0 

                                         Threatening behavior     1 

                                            Physical violence     2 

                                              

    (d) Has the patient shown agitation or restlessness?            No     

0 

                                     Yes   1 

                      

 

    (e) Has the patient been more confused at night or during evening, compared to the day?    No    

0 

                         Yes   1 
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Global Severity Rating for Behavioral Disturbances: 
 

To what extent would you say these behaviors have affected the patient’s daily activities and 

functioning? 

0 No effect 

1 Minimal effect 

2 Mild effect 

3 Moderate effect 

4 Severe effect 

9 Not applicable 

 

How difficult or disturbing do you find these behaviors to manage or deal with? 

 

0 No difficulty 

1 Minimally difficult 

2 Mildly difficult 

3 Moderately difficult 

4 Extremely difficult 

9 Not applicable 

 

 

5. Depression (past month) 
 

If the answer to items (a) to (c) below is "Yes", circle the appropriate level of severity.   

If the answer is "No", circle    "N/A". 

 

 

    (a) Has the patient been sad, depressed, blue or down in the dumps?                                   No    

0 

 Yes  1 

 

           If "Yes", how do you know they are sad, e.g. do they cry or complain that they feel sad? 

      

           Write down details:           

 

                       

 

                       

 

 

        Was he/she depressed:                                                                  

N/A   0 

                                                  occasionally   1 

                                              some of the time   2 

                                              most of the time   3 

                                               all of the time   4  
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    (b) Has the patient had difficulty sleeping?                                  No   

0 

                                                           Yes   1 

 

        If "Yes", is there:                                                N/A   

0 

                                             slight difficulty   1 

                               at least 2 hours sleep at night   2 

                              less than 2 hours sleep at night   3 

                                    excessive sleep/sleepiness   4 

   

 

  (c) Has the patient's appetite changed?                      No    0 

                                                           Yes  1 

 

        If "Yes", circle one:                                          

N/A   0 

                                            slightly decreased   1 

                                No appetite. Food is tasteless   2 

                                 Need persuasion to eat at all   3 

                                            excessive appetite   4 

 

 

Global Severity Rating for Depression: 
 

To what extent would you say these behaviors have affected the patient’s daily activities and 

functioning? 

 

0 No effect 

1 Minimal effect 

2 Mild effect 

3 Moderate effect 

4 Severe effect 

9 Not applicable 

 

 

How difficult or disturbing do you find these behaviors to manage or deal with? 

 

0 No difficulty 

1 Minimally difficult 

2 Mildly difficult 

3 Moderately difficult 

4 Extremely difficult 

9 Not applicable 
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Appendix 2.B: Creation of individual BPSD symptom clusters 

 

Below we describe in detail the creation of four individual BPSD symptom clusters based on the 

CUSPAD (see Appendix 2.A): 

1. Accusatory and aggressive symptoms  

We constructed a dichotomous variable based on the presence of one or more of six items that 

measure paranoid and abandonment delusions as well as aggression.  

I. Paranoid delusions 

 A. people are stealing things  

 B. unfaithful wife/husband 

 C. other unfounded suspicions  

II. Abandonment delusions  

 A. accusing caregiver of plotting to leave him/her  

III. Aggression 

 A. threatening behavior 

 B. physical violence 

2. Non-threatening psychotic symptoms:  

We constructed a dichotomous variable to indicate the presence of any non-threatening psychotic 

symptoms. This will be based on report of exhibiting one or more of the 13 items that constitute 

the remainder of the psychotic symptoms measured in the CUSPAD which include 

hallucinations, illusions, misidentification delusions and somatic delusions.  

I. Somatic delusions 

 A. the patient has cancer or other physical illness 

II. Misidentification delusions  

 A. people are in the house when nobody is there 

 B. someone else is in the mirror 

 C. spouse/caregiver is an imposter 

 D. the patient's house is not his/her home 
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 E. the characters on television are real 

 F. other false beliefs or strange ideas 

III. Hallucinations 

 A. heard voices when no one is there 

 B. seen visions 

 C. reported unusual smells like burning rubber, gas, or rotten eggs 

 D. felt that things are crawling under his/her skin 

            E. other hallucinations 

 

IV. Illusions 

A. reported that one thing is something else, for example, saying that a pillow looked like 

a person or light bulb looked like a fire starting 

  

3. Depressive symptoms:  

We constructed a dichotomous variable to indicate whether patients have depressive symptoms 

based on their answering yes to the following: 

I. Has the patient been sad, depressed, blue or down in the dumps? 

 

and  

 

II. Reporting at least one of the following items: 

 

A. the patient had difficulty sleeping  

B. the patient’s appetite changed. 

 

4. Difficult to manage behaviors:  

The presence of difficult to manage behaviors was dichotomized based on the presence of one or 

more of the following four behaviors:  

A. wandering away from home or from the caregiver 

B. showing agitation or restlessness  

C. making verbal outbursts   

D. sundowning (increased disorientation, restlessness, agitation in the late afternoon or    

evening) 
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Appendix 2C: Analysis of individual BPSD-caregiver depression relationship adjusting for 

anti-depressant and neuroleptic use  
 

After testing the relationship between each individual BPSD symptom cluster and caregiver 

depression in fully adjusted models, we further controlled for concurrent antidepressant and 

neuroleptic use which were also found to be associated with caregiver depression.  All 

patient/caregiver report of prescription and over the counter (OTC) medication use was recorded 

at each visit on a medication acquisition form. A neurologist who specializes in dementia 

categorized all prescription medications into 18 categories including neuroleptics and 

antidepressants. For each drug category, a dichotomous variable indicating whether a patient 

reported using any medications in that drug category at each visit was constructed.  As shown in 

the table below, the small and statistically significant effect of patient depressive symptoms 

remained after controlling for these two medication types.  The general pattern of small, non-

statistically significant, effect size estimates remain the same for all BPSD tested. 

 

Association between BPSD and caregiver depression*  

BPSD symptom cluster  OR 95% CI 

 

Depressive symptoms 1.79 1.26-2.45 

9on-threatening psychotic behavior 1.21 0.76-1.91 

Accusatory/aggressive 1.21 0.79-1.86 

Difficult behaviors 1.01 0.62-1.64 

* simultaneously adjusted for other symptom clusters, patient functional status, patient 

relationship to caregiver, and patient antidepressant or neuroleptic use
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Appendix 2.D: Alternative (sensitivity) analysis of individual BPSD-caregiver depression 

relationship treating outcome as continuous variable 

 

In order to support our findings regarding the differential effect of depressive symptoms relative 

to other BPSD, we conducted additional tests of the relationship between individual symptom 

clusters using a continuous measure of caregiver depression. Because the data were right skewed 

we used a Poisson GEE model.  The table below gives estimates for each individual symptom 

cluster while simultaneously adjusting for other patient symptom clusters, patient functional 

status and whether caregiver is the spouse.  The effect estimate for the effect of depressive 

symptoms in the adjusted Poisson model is .09. By exponentiating this value we determine that 

the ratio of mean caregiver depression for depressed patients compared to non-depressed patients 

is 1.09.  The effect estimate for the effect of non-threatening psychotic symptoms in the adjusted 

Poisson model is .07. By exponentiating this value we determine that the ratio of mean caregiver 

depression for patients who exhibit non-threatening psychotic symptoms compared to patients 

who do not exhibit these symptoms is 1.07.  While the other symptoms have similar sizes and 

direction, they are not statistically significant.  Similar to what was shown using logistic 

regression, depressive symptoms continue to have weak but statistically significant effects.  

However, in this model, the effect of depressive symptoms appear less differentiated from other 

individual symptoms. 

 

Association between BPSD and caregiver depression using Poisson regression 

BPSD symptom cluster  Ratio of mean 

caregiver 

depression 

scores 

Estimate (95% CI) 

 

p-value 

  

Depressive symptoms 1.09 .09 (.03-.16) .007 

9on-threatening psychotic 

behavior 

1.07 .07 (.02-.14) .014 

Accusatory/aggressive 1.04 .04 (-.03-.10) .312 

Difficult behaviors 1.03 .03 (-.04-.11) .370 
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Appendix 2.E: Alternative (sensitivity) analysis of individual BPSD-caregiver depression 

relationship treating individual symptoms as continuous variables 

 

Continuous measures of each symptom cluster were created as follows: 

 

1. Accusatory and aggressive symptoms : We created a scale (range=0-6) representing the 

presence of up to six of the following behaviors.  A score of 0 represents no behaviors and a 

score of 6 indicates the presence of all behaviors. 

• people are stealing things 

• unfaithful wife/husband 

• other unfounded suspicions  

• accusing caregiver of plotting to leave him/her  

• threatening behavior 

• physical violence 

 

2. Non-threatening psychotic symptoms:  We created a scale (range=0-13) representing the 

presence of up to 13 of the following behaviors.  A score of 0 represents no behaviors and a 

score of 13 indicates the presence of all behaviors. 

• the patient has cancer or other physical illness 

• people are in the house when nobody is there 

• someone else is in the mirror 

• spouse/caregiver is an imposter 

• the patient's house is not his/her home 

• the characters on television are real 

• other false beliefs or strange ideas 

• heard voices when no one is there 

• seen visions 

• reported unusual smells like burning rubber, gas, or rotten eggs 

• felt that things are crawling under his/her skin 

• other hallucinations 

• reported that one thing is something else  
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3. Depressive symptoms:  A score for patient depression (range=0-4) based on overall depressed 

mood, presence of other depressed symptoms (difficulty sleeping, change in appetite) and 

frequency of depressed mood (more than occasionally).   

4. Difficult to manage behaviors: We created a scale (range=0-4) representing the presence of up 

to four of the following behaviors.  A score of 0 represents no behaviors and a score of 4 

indicates the presence of all behaviors. 

• wandering away from home or from the caregiver 

• showing agitation or restlessness  

• making verbal outbursts   

• sundowning (increased disorientation, restlessness, agitation in the late afternoon or    

evening) 

 

We conducted additional tests of the relationship between individual symptom clusters and 

caregiver depression using continuous measures of each symptom clusters using logistic GEE 

models to see if we could better support our findings as to the differential effect of patient 

depressive symptoms.  The table below gives estimates for each individual symptom cluster 

while simultaneously adjusting for other patient symptom clusters, patient functional status and 

whether caregiver is the spouse.  Again, depressive symptoms have the strongest effect, and 

remain statistically significant, although other symptom clusters also have similar effect sizes. 

 

Association between individual BPSD and caregiver depression 

BPSD symptom cluster OR 95% CI 

 

Depressive symptoms 1.15   1.03-1.28 

Accusatory/aggressive behavior 1.00 .84-1.20 

9on-threatening psychotic behavior 1.03 .94-1.13 

Difficult behaviors 1.12 .93-1.35 
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Appendix 2.F: Equality constraints to test differential impact of patient depressive 

symptoms 

 

In order to formally test the significance of apparent different effect sizes between depressive 

symptoms and other BPSD symptom clusters, we compared two logistic models.  In the first 

model we allowed for a unique estimate of the regression coefficient for patient depression while 

constraining the effects of other symptoms by forming a composite measure summing the other 

three behavior symptoms (model 1:y= β1(patient depression) + β2 (accusatory/aggressive 

symptoms + non-threatening symptoms + difficult behaviors)).  In the second model all four 

symptom measures were added to form a composite measures, therefore assigning the same 

common regression coefficient to each symptom measure (model 2:y= β1(patient depression + 

accusatory/aggressive symptoms + non-threatening symptoms + difficult behaviors)).  Thus in 

model 1 the regression coefficient for patient depressive symptoms is allowed to vary whereas in 

model 2 the regression coefficient is constrained to a common value.  We used a logistic model 

and included continuous measures of individual variables which were standardized using z-

scores. We compared the differences in the likelihood ratio chi-square statistics for the two 

models.  This value is distributed as chi-square, with degree of freedom (DOF) equal to the 

number of restrictions.   

Comparison of restricted and unrestricted models 

 Chi-Square       DOF 

Model 1: unrestricted 13.195         2         

Model 2: restricted 8.5196         1 

Difference=4.68 >3.77 

 

The model 1 chi-square values are significantly higher (p<.05) than the model 2 values 

suggesting that patient depressive symptoms have different effects on caregiver depression than 

other symptom clusters. 
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Appendix 2.G: Symptom cluster correlations 

 

In order to determine whether the observed differential impact of depressive symptoms above 

other BPSD was due to higher correlations among other clusters, we examined correlations 

between four symptom clusters.  The table below represents the Pearson correlation coefficients 

and p-values across symptom clusters 

Correlations among individual BPSD 

 9on-

threatening 

psychotic 

behavior 

Aggressive/ 

accusatory 

symptoms 

Depression Difficult 

behaviors 

9on-threatening 

psychotic behavior 

1 .26 

<.0001 

.12 

.0014 

.16 

<.0001 

Aggressive/accusatory 

symptoms 

 1 .15 

<.0001 

.28 

.0003 

Depression   1 .17 

.0006 

Difficult behaviors    1 

 

 

As expected, all are significantly correlated ranging from .12 (depression and non-threatening 

behavior) to .28 (difficult behaviors and aggressive/accusatory symptoms).   

 

In order to test how correlation between symptom clusters impacted our findings, we tested the 

effects of each cluster without adjusting for other clusters.  After adjusting for known 

confounding factors (functional status and caregiver relationship) but no other symptom clusters,  

difficult behaviors remained unassociated with outcome (OR=1.20; 95% CI=0.80 -1.70).  

Depression remains the strongest and only significant effect estimate even without controlling 

for other symptom clusters, suggesting that correlation between clusters is not responsible for 

depression having strongest and most significant effect estimate.  As shown in the table below, 

the patterns for relative effect sizes and statistical significance remain in the full model (model 2) 
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which simultaneously adjusts for concurrent symptom clusters and model 1, which does not 

adjust for concurrent symptom clusters. 

 

Comparison of effect of individual BPSD symptom clusters whether or not adjusting for 

concurrent symptom clusters 

 Model 1* Model 2** 

 OR 95% CI OR 95% CI 

9on-threatening 

psychotic behavior 

1.55     1.08-2.22 1.39 0.93-2.08 

Aggressive/accusatory 

symptoms 

1.41 1.02-1.95 1.17 0.82-1.69 

Depression 1.70 1.25-2.33 1.55 1.14-2.11 

Difficult behaviors 1.20 0.80 -1.70 1.03 0.67-1.58 

*adjusting for patient functional status and whether caregiver is spouse 

** simultaneously adjusted for other patient symptom clusters, patient functional status, whether 

caregiver is the spouse  

 

Furthermore, because aggression and non-threatening behavior were highly correlated symptom 

clusters with borderline sttaistically significant effect estimates, we specifically looked at the 

effect of each one in the presence and the absence of the other.  As shown below, the patterns 

remain the same whether or not the ‘correlated’ symptom is included in the model.   

 

Comparison of effect of non-threatening and aggressive behavior whether or not adjusting for 

concurrent symptom clusters 

 Model 1* Model 2** Model 3*** 

 OR 95% CI OR 95% CI OR 95% CI 

9on-threatening 

psychotic behavior 

1.76 1.22-2.53 1.45 .99-2.12 1.40 .94-2.07 

Aggressive/accusatory 

symptoms 

1.42 0.99-2.01 1.31 .93-1.83 1.18 .83-1.68 

*unadjusted 

**adjusting for patient functional status, whether caregiver is spouse, and patient depression 

***adjusting for patient functional status, whether caregiver is spouse, patient depression, and 

non- threatening psychotic behavior or aggressive/accusatory symptoms 
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Appendix 2.H: Analysis of psychotic symptoms and caregiver depression 

 

Contrary to our hypothesis, we did not find a strong association between accusatory/aggressive 

symptoms and caregiver depression.  Yet we did find a consistently small, although not 

statistically significant (p<.05) effect, between this cluster as well as non-threatening psychotic 

symptoms in our analyses. We therefore did further exploratory analyses of the association 

between psychotic symptoms in general and caregiver depression to determine how clustering of 

psychotic symptoms impacted our findings. 

 

First, we subdivided the accusatory/aggressive symptom cluster to examine the individual 

association between (1) accusatory symptoms and (2) aggressive symptoms with caregiver 

depression. 

 

Effects of individual psychotic symptoms on caregiver depression 

 Model 1* Model 2** 

symptom cluster OR 95% CI 

 

OR 95% CI 

 

Accusatory symptoms 1.31 .90-1.81 1.16 .81-1.67 

Aggression 1.57 .98-2.52 1.11 .66-1.86 

* unadjusted 

** adjusted for other symptom clusters, whether the caregiver is the patient’s spouse and patient 

functional status.   

 

 

We continued to find small effect sizes with confidence intervals including the null value using 

this re-categorization, thus suggesting that the combination of these symptom types were not 

masking any true effect in our main analysis. 
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We next re-categorized psychotic symptoms based on their clinical classifications as 

hallucinations and delusions (because illusions were only reported by <3% of patients they were 

not included) to determine how they impact caregiver depression.   

 

 

Effects of clinically classified symptom clusters on caregiver depression 

Clinically classified symptom cluster OR 95% CI 

 

Hallucinations 1.08 0.73-1.60 

Delusions 1.50 1.02-2.19 

*adjusted for other symptom clusters, whether the caregiver is the patient’s spouse and patient 

functional status.   

 

Similarly, we continued to find small effects, with little differentiation.  Next we examined the 

relationship between the presence of any type of patient psychotic symptom and caregiver 

depression in a multivariate analysis.  

 

Effects of any clinically classified symptom cluster on caregiver depression 

Clinically classified symptom cluster OR 95% CI 

 

Any psychotic symptom 1.59 1.08-2.37 

* adjusted for non-psychotic symptom clusters, whether the caregiver is the patient’s spouse and 

patient functional status.   

 

 

Psychotic symptoms as a whole impacted caregiver depression, suggesting that we may want to 

consider other categorizations of psychotic symptoms in future analyses to capture their impact 

on caregivers.
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Appendix 2.I: Analysis of individual symptoms and caregiver depression among AD 

patients only 

 

Because our study sample includes patients with AD and DLB, we originally planned to test 

whether the effects of individual BPSD were different for those patients with AD compared to 

those with DLB.  However, due to the few number of cases with DLB (n=22) we were unable to 

test this interaction.  Below we examined the effects of individual BPSD symptoms on caregiver 

depression among patients with AD only in fully adjusted models. As shown below, our general 

patterns of findings remain unchanged when we examined patients with AD only. 

Associations between symptom clusters and caregiver depression among AD patients 

 OR 95% CI 

 

Depressive symptoms 1.49 1.06-2.09 

 

Accusatory/aggressive behavior 

 

1.15 0.77-1.73 

9on-threatening psychotic behavior 

 

1.51 0.98-2.31 

Difficult behaviors 

 

1.17 0.73-1.87 

*simultaneously adjusted for other patient symptom clusters, patient functional status, whether 

caregiver is the spouse in logistic GEE model  
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Appendix 3.A Diagram of Predictors 2 cohort and Predictors Caregiver study 

 
 

 

Recruitment of Predictors 2 Cohort 

1997 2007 

2004 

2010 

6-month follow-up assessments of Predictors Cohort 

Predictors Caregiver study 

6-month caregiver follow-up 

assessments  
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Appendix 3.B: Association between presence of any BPSD in early dementia and caregiver 

depression 

 

In addition to examining the effect of individual BPSD clusters on caregiver depression in early 

dementia, we also examined the effect of the presence of any BPSD on subsequent caregiver 

dementia.  Any BPSD were examined (1) as a dichotomous variable (yes= presence of any of the 

four symptom clusters tested; no= all symptom clusters absent) and (2) as an ordinal variable 

(range=0-4) indicating the number of individual symptom clusters present at baseline.  Each 

variable was tested using GEE logistic models.  As shown below, no relationship was found 

between the presence of early BPSD and subsequent caregiver depressive symptoms using either 

BPSD measure. 

 

Association between any early BPSD and caregiver depression 

 Model 1* Model 2** 

 OR 95% CI 

 

OR 95% CI 

 

Any BPSD (dichotomous) 1.41 .83-2.40 1.14 .67-1.94 

* unadjusted 

** adjusted for whether the caregiver is the patient’s spouse and patient functional status.   

 

Association between any early BPSD and caregiver depression 

 Model 1* Model 2** 

 OR 95% CI 

 

OR 95% CI 

 

Any BPSD (range 0-4) 1.07 .85-1.34 .97 .76-1.25 

* unadjusted 

** adjusted for whether the caregiver is the patient’s spouse and patient functional status.   

 


