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Preface to “Behavioral Symptoms of Dementia” 

With the increasing human lifespan all over the world, the number of elderly individuals is 
increasing rapidly. Although many elderly people are independent in their activities of daily living 
(ADLs) until the end of their life, a significant proportion requires help because of physical or 
mental disabilities. While physical problems can often be handled by assistive devices, mental 
problems are often more challenging for persons helping elderly individuals. Helping becomes 
especially difficult if the elderly person develops significant cognitive impairment that can be 
diagnosed as dementia. Dementia prevalence increases with age and some studies indicate that 
one half of people 85 years old and older have some degree of cognitive impairment [1]. The most 
common cause of cognitive impairment the elderly individuals is considered to be Alzheimer’s 
disease. However, the chapter by Garrett in this issue points out that many other neurological 
conditions also increase with age and that focusing treatment efforts on Alzheimer’s disease alone 
could be a mistake. 

Cognitive impairment in elderly individuals may result not only in impairment of activities of 
daily living - Amnesia, Aphasia, Apraxia, and Agnosia [2] but also in other neuropsychiatric 
symptoms and syndromes. Aging could be considered a trigger of these conditions resembling a 
stone thrown into water that results in concentric circles on the water surface (Figure 1). This 
figure depicts that each neuropsychiatric symptom may have several causes and may also 
participate in development of several other symptoms. The second circle closest to the stone 
impact (first circle) presents direct consequences of dementia in elderly individuals and these 
consequences cause one or more symptoms in the next, third circle. The conditions listed in the 
third circle are then responsible for one or more symptoms in the peripheral, fourth circle.  

Direct consequences of aging and dementia are functional impairment, mood disorders and 
psychosis. Each of these direct consequences participates in the development of several 
symptoms listed in the third and fourth circles. For instance, functional impairment causes ADL 
dependence and inability to initiate meaningful activities that may result in rejection of care, 
insomnia, apathy and agitation. Mood disorders are mainly depression, but they could be also 
mania as discussed in the chapter by Cipriani. Depression is very common in elderly persons with 
dementia and is often underdiagnosed and undertreated [3]. Depression participates in 
development of  agitation [4] and reactive aggression [5]. It may also cause anxiety, inability to 
initiate meaningful activities, and food refusal. Psychosis may lead to elopement and interference 
with other residents (if the person is in a long-term care institution) by entering their rooms and 
taking their personal items. Psychotic delusions also may cause food refusal and rejection of care 
which may escalate into reactive aggression. A mistake is made, if treatment is targeted to 
symptoms in the peripheral circle without considering the causative factors listed in higher circles, 
e.g., treating insomnia without considering possible lack of meaningful activities and 
depression/anxiety.  

It is important to realize that an elderly person does not usually live alone but is influenced by 
the social and physical environment, caregiving strategies and by medical treatment procedures. 
These external factors may significantly affect neuropsychiatric symptoms in an elderly person. For 
instance, the appropriate caregiving strategies are important to prevent rejection of care that may 
escalate into combative and aggressive behavior. Medical treatments may cause discomfort that 
cause agitation in a person who does not understand the need for these procedures. Appropriate 
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social environments with names with large letter on their doors may prevent interference of a 
person with dementia with other residents in a long-term care institution (for instance by invading 
somebody else’s room) and homelike physical environment may prevent agitation and decrease 
apathy. 

Research investigating treatment of neuropsychiatric symptoms of dementia is hindered by 
confusing terminology of these symptoms. The chapter by Regier documents this confusion by 
comparing measurement of the most common behavioral symptoms of dementia; agitation, 
aggression, restlessness, and rejection of care, in different scales. The most important distinction, 
which is not often made, is the difference between agitation and reactive aggression [6], because 
these two syndromes require different treatment strategies; involvement in meaningful activities 
for agitation [7] and changes in caregiving strategy for reactive aggression [8]. 

Non-pharmacological treatment strategies for neuropsychiatric symptoms of dementia were 
reviewed in three chapters of this special issue. Watts and Judge, and Suares et al. summarized 
information about positive results of different non-pharmacological treatments while Verkaik et al 
reported results of a trial using Simulated Beach Room environment for nursing home residents. 
This study did not improve any symptoms, and this was probably due to a very short exposure of 
residents to this novel environment; only 30 minutes, 3 times/week. In order to decrease agitation 
a longer duration of intervention is needed and the continuous activity model is probably the most 
effective [9].  

In addition to a sufficient duration of intervention, non-pharmacological activity must be also 
designed for residents with specific degree of cognitive impairment. To cover the spectrum of 
dementia severity it may be necessary to have at least three non-pharmacological programs.  
Residents with mild cognitive impairment and mild dementia benefit from a program that 
stimulates their memories and orientation; such a program could be called a Memory 
Enhancement Program [10]. Residents with moderate and early severe dementia have usually 
significant language impairment and could not participate in traditional language-based activities. 
However, they still recognize different objects and can participate in Montessori based activities, 
e.g., sorting buttons, playing cards or kitchen utensils. Such activities are the basis of a program 
called a Club [11] since most of them belonged to some type of club before developing dementia. 
With the progression of dementia, many residents are not able to participate in any cognitive 
based activity but benefit from a sensory group activity. A review of  the literature found four 
programs for people with advanced dementia [12] and the longest duration of program sessions is 
provided by Namaste Care [13]. 

All these programs are preferably provided as group activities for two reasons. First, belonging 
to a group and being in presence of others decreases feeling of loneliness which is very common in 
nursing home residents [14]. Second, having the activity as a group requires only one staff 
member for several residents and allows more and longer activities. Of course, the current 
pandemic forced closure of most group activities to prevent spread of the infections but there are 
still some interventions that can be provided [13]. If two or three programs are available in the 
same institution, the residents do not have to always attend the same program but can be placed 
in a program that is the most appropriate for their conditions during that day (Figure 2). 

Availability of appropriate activity program(s) is the most important non-pharmacological 
interventions preventing agitation of nursing home residents with dementia. Education of staff 
about causes of reactive aggression and ways to prevent it, is the most important non-
pharmacological intervention for preventing this dangerous behavior. It is our hope that this 
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special issue will decrease problems with behavioral symptoms of dementia and will improve 
quality of life of not only residents in long-term care facilities, but also of the staff members who 
are caring for them.  
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Abstract  
Neuropsychiatric symptoms (NPS) affect nearly all persons living with dementia (PLWD) at 
some point during the course of the disease. Given the absence of a cure or effective 
pharmacotherapy for dementia, it is particularly important to prevent, measure, track, and 
manage NPS in dementia care. Unfortunately, these efforts are hindered by inconsistent 
operational definitions and measurement tools for numerous neuropsychiatric symptoms. 
This review examines agitation, aggression, restlessness, and rejection of care as examples 
of NPS that are not consistently measured across research studies and scales. The results of 
a computerized search of peer-reviewed published studies of assessment tools measuring 
these NPS are reported. The differences in operational definitions and conceptual 
underpinnings of the four NPS are highlighted through comparisons of seven agitation 
measurements and four aggression measurements, and through a discussion of the 
inappropriate nesting of restlessness and rejection of care within co-occurring – but distinct 
– NPS. Universally-accepted consensus definitions of NPS are needed in order to develop 
accurate measurements around these definitions. Until that time, inconsistent nosology, 
conceptualization, and measurement will continue to confound our understanding of the 
prevalence and disease burden of these behaviors and hinder the development of effective 
interventions. 
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1. Introduction 

Neuropsychiatric symptoms (NPS) are a common feature of dementia and affect nearly all 
persons with the disease at some point [1, 2]. Also termed behavioral symptoms, behavioral and 
psychological symptoms of dementia (BPSD), or neurobehavioral symptoms, these clinical 
phenomena represent a heterogeneous group of non-cognitive symptoms and behaviors occurring 
in persons with dementia [3]. Often cited by caregivers as one of the most distressing aspects of 
dementia care [4], NPS lead to adverse outcomes for caregivers including higher caregiver burden 
and increased depressive symptomatology [5], reduced caregiver employment income [6], and 
adverse physical health and psychosocial consequences [7]. For persons living with dementia 
(PLWD), NPS are associated with more rapid disease progression [8], poorer quality of life [9], 
earlier long-term care placement [6, 10], and greater healthcare utilization and costs [11]. 

NPS are generally categorized into five primary clusters: depression, agitation, aggression, 
apathy, and psychosis [2, 12]. However, there are longstanding and growing questions as to 
whether measurement tools reinforcing these clusters are truly capturing the full range of NPS 
[13-15]. Furthermore, research finds that certain NPS long considered symptoms of another 
behavior may actually be distinct, thus requiring their own measurement items and interventions 
[15-19]. In other words, researchers have identified several behaviors that should be 
differentiated from rather than subsumed by other NPS as solely a symptom or indicator of those 
NPS. 

There are numerous factors underscoring the need for precise measurement of 
neuropsychiatric symptoms. First, the capacity to assess, track and monitor, and manage NPS 
hinges on being able to accurately measure them at the outset. It is exceedingly difficult to 
evaluate the effectiveness of an intervention targeting a specific NPS if the measurement design is 
inexact. Second, the underlying cause of an NPS, such as an unmet need, may be missed or 
misidentified if the behavior itself is poorly understood. Research finds that accurate assessment 
of NPS may help identify and address potential unmet needs [20, 21]. Third, conceptual and 
operational discrepancies across measurement tools have led to poor understanding of the 
prevalence of various NPS. Prevalence is considered one of the most fundamental measures in 
epidemiology and can inform differential diagnosis as well as comparison of disease or symptom 
burden across locations or time periods [22].  

Fourth, inaccurate measurement of NPS may not detect comorbidities or capture patterns of 
symptoms. Identification of comorbid NPS can elucidate the underlying neuropathology of those 
symptoms, including shared risk factors and causal mechanisms. Finally, most existing measures 
decontextualize behaviors and do not consider situational characteristics or the ecosystem in 
which behaviors occur [15]. This is unfortunate, as research suggests that NPS may result from the 
interaction of intrapersonal factors, unmet needs, neuropathology, and environmental conditions, 
among other variables [23, 24], and this contextual interplay should inform NPS interventions.  
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An additional concern with the NPS measurement tools currently available is the variability in 
time periods assessed. As NPS can fluctuate throughout the week, inconsistency in patterns and 
frequencies of symptoms can make accurate assessment as well as evaluation of intervention 
effectiveness challenging. For example, a measure that considers a single point in time or a period 
of three days may yield a very different symptom profile as compared to a measure that considers 
a one-month time period or more. Naturally, this can lead to errors or other issues when 
attempting to elucidate a symptom profile on from a single measurement tool. This problematic 
fluctuation in NPS and the variability of definitions of behaviors and their measurements may also 
be associated with the instability of NPS clusters over time [13]. For example, a recent systematic 
review of NPS clusters in persons with Alzheimer’s disease found that no two studies reported the 
same factor composition [25].  

While there are a number of neuropsychiatric symptoms for which researchers have identified 
inconsistent measurement, this manuscript focuses on four: agitation, aggression, restlessness, 
and rejection of care. 

2. Methods 

A systematic search for peer-reviewed published studies (January 1, 1980-December 1, 2019) 
was conducted in PsycInfo, CINAHL, CINAHL Plus, Google Scholar, Ovid, EBSCO, and Medline using 
the following terms: neuropsychological tests, neuropsychological measurements, rating scale, 
instrument, dementia, Alzheimer’s disease, behavior, neuropsychiatric symptoms, agitation, 
aggression, rejection of care, and resistiveness to care. Additionally, a comprehensive search of 
book chapters, review papers, and meta-analyses of neuropsychological measures was performed 
and the reference sections were cross-checked with the initial computerized search. Papers 
identified through this process were further searched for additional references related to relevant 
assessment scales or studies. Studies and behavioral scales were selected with the following 
criteria: (1) published or available in English; (2) presented or utilized a behavioral scale or 
definition that either directly addressed agitation, aggression, rejection of care, or similar 
neuropsychiatric symptoms, (3) were developed for or tested in persons living with dementia, and 
(4) one or more psychometric properties were reported. As a recent, exhaustive literature search 
for dementia-related restlessness was previously conducted by this author [15], and new 
restlessness scales have not been published since that time, restlessness was not included in the 
systematic review. 

3. Results 

The initial search yielded 1,180 papers related to agitation, 430 papers related to aggression, 
and 27 papers related rejection of care. Manual searches of these papers led to the identification 
of an additional 14 papers on agitation and 13 papers on aggression. Among these 1,207 papers, 
17 potential measures were identified for agitation, seven for aggression, and one for rejection of 
care. Of the measures included in this review, seven were focused exclusively on agitation, four 
focused on aggression, and one focused on rejection of care. As noted in the aforementioned 
systematic review [15], there are currently no scales that singularly target dementia-related 
restlessness. Findings related to the measurement of the four NPS of interest in this manuscript 
are described below. 
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3.1 Agitation  

Agitation is a particularly challenging neuropsychiatric symptom to measure. It has become 
something of an umbrella term encompassing many different symptoms, some of which research 
suggests are distinct [15-18, 26, 27]. Consequently, there are a broad range of operational 
definitions for agitation across the literature. In one of the most commonly-used reference points, 
agitation is operationally defined as “inappropriate verbal, vocal, or motor activity that is not 
judged by an outside observer to result directly from the needs or confusion of the agitated 
individual.” [28]  

Additional definitions include agitation as “overt behavior that includes restlessness, 
hyperactivity, or subjective distress…[as well as] verbal or physical aggressive behavior not 
directed at a specific target,” [29] agitation as behavioral manifestations representative of 
agitation, specifically “vocal and oral/facial movements, upper torso and upper extremity 
movements, and lower extremity movements,” [30] and “vocal or motor behavior that is either 
disruptive, unsafe, or interferes with the delivery of care in a particular environment.” [31] 
Inconsistency in terminology has resulted in varying incidence rates, data misinterpretation, and 
ineffective treatment approaches [26, 30].  

In an effort to resolve the clinical and research challenges stemming from non-specific, variable 
definitions of agitation, an Agitation Definition Work Group (ADWG) was convened by the 
International Psychogeriatric Association (IPA) [32]. A consensus definition of dementia-related 
agitation was reached through a process of surveys, electronic communications, and face-to-face 
meetings with members of the IPA, its affiliates, and “other organizations involved in the care and 
research of neuropsychiatric disorders in patients with cognitive impairment.” [32] This consensus 
defines agitation as (1) occurring in patients with a cognitive impairment or dementia syndrome; 
(2) exhibiting behavior consistent with emotional distress; (3) manifesting excessive motor activity, 
verbal aggression, or physical aggression; and (4) evidencing behaviors that cause excess disability 
and are not solely attributable to another disorder (psychiatric, medical, or substance-related) [32]. 
While this type of consensus work is an important first step towards promoting a universally-
accepted definition of agitation in PLWD, the definition proposed by the ADWG includes 
aggression as a symptom of agitation, which is not supported by the literature. Furthermore, 
neither this definition nor a modified definition that recognizes agitation as distinct from 
aggression have been validated in assessment form. As such, established agitation measurement 
tools with discrepant items and underlying definitions continue to be used in dementia behavior 
research.  

A comprehensive review of measures for agitation in dementia [33] found eight assessments 
solely targeting this NPS: the Cohen-Mansfield Agitation Inventory (CMAI) [34], the Disruptive 
Behavior Rating Scales (DBRS) [29], the Brief Agitation Rating Scale (BARS) [35], the Pittsburgh 
Agitation Scale (PAS) [36], the Overt Agitation Severity Scale (OASS) [30], the Scale for the 
Observation of Agitation in Persons with Dementia of the Alzheimer type (SOAPD) [37], the 
Agitated Behavior in Dementia Scale (ABID) [38], and the Cohen-Mansfield Agitation Inventory-
Observational Version (CMAI-O) [39]. It is important to note that, while these eight assessments 
are included due to their intent to measure agitation alone, their symptom checklists may not be 
supported by current literature (e.g., may include items that were later recognized as being 
distinct rather than symptomatic of another NPS).  
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Across scales, there was a wide range of specificity in terms of the types of agitated behavior 
assessed, from the broad (e.g., “increased psychomotor activity”) to the precise (e.g., “tapping 
toes, clenching toes, tapping heel, extending/flexing/twisting foot”). There was surprisingly low 
overlap among the items on each scale (Table 1), with the greatest overlap between the items on 
the CMAI and the BARS (11 items in common), primarily due to the fact that the BARS was derived 
from the CMAI [35]. The greatest overlap between two unrelated scales was the 10 items in 
common on the CMAI and OASS: pacing, wandering, cursing, verbal aggression, hitting, kicking, 
strange or disruptive vocalizations, handling/rummaging, repetitive mannerisms or motions, and 
inappropriate physical sexual behavior. In contrast, the DBRS and SOAP-D had only one item in 
common (increased psychomotor activity). 

Table 1 An overview of instruments that exclusively measure agitation in dementia. 

Behavior CMAI DBRS BARS PAS OASS SOAPD ABID CMAIO 
Pacing X X X X X   X 
Wandering X X X X X  X X 
Dressing/Disrobing X   X    X 
Spitting X X      X 
Cursing X X   X   X 
Verbal aggression X X   X  X X 
General aggression    X     
Requests for help X       X 
Repetitive questioning X  X X    X 
Hitting X X X  X   X 
Kicking X X   X   X 
Grabbing X  X     X 
Pushing X  X     X 
Throwing things X X      X 
Strange/disruptive 
vocalizations 

X  X X X X X X 

Screaming X X X     X 
Biting X     X  X 
Scratching X       X 
Eloping X       X 
Intentional falling X       X 
Complaining X  X     X 
Negativism X     X  X 
Inappropriate 
food/drink intake 

X       X 

Hurting self or others X      X X 
Threatening physical 
harm 

 X       

Handling/rummaging X    X   X 
Hiding things X       X 
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Hoarding things X       X 
Destroying property X      X X 
Repetitive mannerisms 
or motions (e.g., 
rocking, picking at 
objects) 

X  X X X X  X 

Inappropriate verbal 
sexual behavior 

X       X 

Inappropriate physical 
sexual behavior 

X    X  X X 

General restlessness X  X    X X 
Using weapons  X       
Physical aggression  X   X  X  
Criticizing  X       
Scolding  X       
Hand wringing  X   X    
Unable to be still  X       
Rapid speech  X       
Increased psychomotor 
activity 

 X    X   

Expressions of distress  X       
Banging on things    X     
Stealing    X     
Resisting care    X   X  
Repetitive mouth 
movements (e.g., lip 
smacking) 

    X    

Tapping fingers or feet     X    
Arguing       X  
Anxiety       X  
General agitation  X     X  
Waking caregiver       X  
Delusions       X  
Hallucinations       X  
Inappropriate social 
behavior 

      X  

Note: CMAI = Cohen-Mansfield Agitation Inventory; DBRS = Disruptive Behavior Rating Scales; BARS = Brief 
Agitation Rating Scale; PAS = Pittsburgh Agitation Scale; OASS = Overt Agitation Severity Scale; SOAPD = 
Scale for the Observation of Agitation in Persons with Dementia of the Alzheimer type; ABID = Agitated 
Behavior in Dementia Scale; CMAIO = Observational Cohen-Mansfield Agitation Inventory 
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Five scales were developed for use with nursing home or long-term care residents living with 
dementia [29, 34-37], two were applicable to inpatient settings or units [30, 36], and two could be 
used with community-dwelling PLWD [34, 38].  

Psychometric properties of the agitation scales were assessed, specifically reliability and validity. 
With regard to reliability data, 75% reported internal consistency (i.e., Cronbach’s α) [30, 34-39], 
75% reported interrater reliability [29, 30, 34-37], and only one reported test-retest reliability [38]. 
In terms of validity, only one scale reported convergent validity [30], 37.5% reported concurrent 
validity [29, 35, 37], 25% reported content validity [30, 37], one scale reported discriminant 
validity [37], 37.5% reported an unspecified validity indicator [34, 36, 38], and one scale reported 
criterion, incremental, and discriminant validity [39].  

In addition to the eight agitation-specific scales, there are at least ten general dementia 
behavior scales in the literature that include items intended to measure agitation [33, 40]. These 
include the Consortium to Establish a Registry for Alzheimer’s Disease Behavior Rating Scale for 
Dementia (CERAD-BRSD) [41], the Behavior and Mood Disturbance Scale (BMDS) [42], the 
Columbia University Scale for Pathology in Alzheimer’s Disease (CUSPAD) [43], the Behavioral 
Syndromes Scale for Dementia (BSSD) [44], the Comprehensive Psychopathological Rating Scale 
(CPRS) [45], the Dementia Behavior Disturbance Scale (DBDS) [46], the Alzheimer’s Disease 
Assessment Scale (ADAS) [47], the Dysfunctional Behaviour Rating Instrument (DBRI) [48], the 
California Dementia Behavior Questionnaire (CDBQ) [49], the Neurobehavioral Rating Scale (NBRS) 
[50], and the “gold standard” in NPS research, the Neuropsychiatric Inventory (NPI) [51]. Scale 
comparisons can be found in previous research [15, 33, 39] and, as with the agitation-specific 
scales, there were a variety of terminologies and items aimed at capturing this NPS. 

3.2 Aggression 

Aggression is a common clinical manifestation in dementia that poses great challenges for 
PLWD as well as caregivers [52]. Most dementia caregivers find aggressive behaviors difficult to 
manage, emotionally distressing, and often dangerous, which leads to feelings of powerlessness, 
sadness, and a sense of being ineffective [53]. A frequently-used general definition of aggression 
describes this as “overt behavior of animals or humans involving intent to harm another organism 
or inanimate object.” [54] Another operational definition of this NPS describes it as “an overt act, 
involving the delivery of noxious stimuli to (but not necessarily aimed at) another object, organism 
or self, which is clearly not accidental.” [55] Dementia-related aggression is usually characterized 
by either verbal insults and shouting or physical acts (e.g., hitting, biting, throwing objects) as well 
as sexually aggressive behavior, and often occurs during the provision of personal care [56].  

As with several other dementia behaviors, aggression is often measured as a symptom of 
agitation rather than a distinct NPS. However, research suggests that these NPS should be 
differentiated, do not always co-occur, and have differential effects on caregivers and unique 
treatment routes [57, 58]. In contrast to agitation, aggression is related to a greater likelihood of 
caregiver depression and perceived burden [49, 59]. Furthermore, defining aggressive behavior as 
a type of agitation precludes the development and implementation of targeted interventions for 
behaviors that require different approaches [59]. While aggression and agitation are overlapping 
NPS, they are not identical [60]. As noted by the ADWG, agitation can occur in the absence of 
aggression, and predatory aggression can occur without agitation [32].  
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Further complicating the measurement and treatment of aggression, resistiveness to/rejection of 
care is often referred to in the literature as a symptom or type of aggression. As detailed below, a 
type of aggressive behavior known as reactive aggression is caused by rejection of care and occurs 
when PLWD do not understand the need for care or misconstrue the intention of the care provider 
[61]. Due to executive dysfunction, PLWD rarely exhibit proactive aggression, which involves using 
aggressive behavior as a means to achieve a particular goal and is usually premeditated [61-63].  

A review of measures for aggression in dementia [33] found four assessments solely targeting 
this NPS: the Overt Aggression Scale (OAS) [64], the Ryden Aggression Scale (RAS) [65], the Rating 
Scale for Aggressive Behavior in the Elderly (RAGE) [55], and the Aggressive Behavior Scale (ABS) 
[66]. Items on these four scales varied widely (Table 2) and there were substantially less 
commonalities as compared to the agitation scales. The greatest overlap was between the OAS 
and RAGE, with the following 10 items in common: shouting, insulting others, cursing, threatening 
self or others, throwing or kicking objects, acts leading to mild-moderate self-harm, physically 
threatening others, hitting, kicking, pushing, and causing mild-moderate injury to others. The ABS 
had the lowest overlap with any scales, as it had only one item in common with the RAGE 
(resistance to care) and no items in common with the other three aggression scales.  

Table 2 An overview of instruments that exclusively measure aggression in dementia. 

Behavior OAS RAS RAGE ABS 
Loud noises X    
Shouting X  X  
Insulting others (e.g., 
name calling, being 
critical) 

X X X  

Accusatory language  X   
Cursing X X X  
Demanding/arguing   X  
Threatening self or 
others 

X X X  

General verbal abuse    X 
Slamming doors X    
Making a mess X    
Throwing or kicking 
objects 

X X X  

Breaking objects or 
destroying property 

X X   

Setting fires X    
Picking or scratching at 
self 

X    

Mild-to-moderate self-
harm (e.g., banging 
head, throwing self to 
floor) 

X  X  
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Cutting self X    
Severe self-harm (e.g., 
self-mutilation, internal 
injury) 

X    

Physically threatening 
others (e.g., gesturing, 
lunging) 

X X X  

Pinching  X   
Hitting others X X X  
Kicking others X X X  
Pushing others X X X  
Tackling others  X   
Elbowing others  X   
Slapping others  X   
Scratching  X   
Spitting  X   
Brandishing weapon  X   
Biting  X X  
Using a weapon  X   
Causing mild-moderate 
injury to others 

X  X  

Striking others with 
object 

 X   

Causing severe injury to 
others 

X    

General physical abuse    X 
Unwanted hugging  X   
Unwanted kissing  X   
Touching others’ body 
parts 

 X   

Making obscene 
gestures 

 X   

Intercourse  X   
Disobeying rules   X  
Resisting care   X X 
Irritability   X  
Impatience   X  
Antisocial acts   X  
Angry with self   X  
Socially inappropriate 
behavior 

   X 

Overall aggression   X  
Note: OAS = Overt Aggression Scale; RAS = Ryden Aggression Scale; RAGE = Rating Scale for Aggressive 
Behavior in the Elderly; ABS = Aggressive Behavior Scale. 
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The type of aggression, object of the aggressive acts, and context of the aggressive behavior 
were important specifiers that did not always align across scales. For example, only the RAS 
directly measured sexual aggression. Severe self-harm, such as self-mutilation, was only measured 
by the OAS, and (unspecified) antisocial behavior was only measured by the RAGE. Resistance to 
care was assessed by both the RAGE and the ABS. The OAS and RAS provided very specific 
examples of each type of aggression measured, while the ABS was a summary scale of four items 
on the Minimum Dataset (MDS) 2.0: verbal abuse, physical abuse, socially inappropriate or 
disruptive behavior, and aggressive resistance of care using verbal or physical methods [66].  

Regarding the target population, two scales can be used with nursing home residents living 
with dementia [55, 66], two can be used with hospital patients [64, 65], and one can be used with 
psychiatric inpatients [64]. Only the RAS was designed for use with community-dwelling PLWD [65]. 

Reliability and validity of the aggression scales were assessed. With regard to reliability data, 75% 
reported internal consistency (i.e., Cronbach’s α) [55, 65, 66], 75% reported interrater reliability 
[55, 64, 65], and 50% reported test-retest reliability [55,65]. Regarding validity, 50% reported 
concurrent validity [55, 66], and one scale reported construct validity and content validity [65].  

In addition to the four aggression-specific scales, there are at least seven general dementia 
behavior scales in the literature that include items intended to measure aggression [33]. These 
include the Behavioral Pathology in Alzheimer’s Disease (BEHAVE-AD) scale [67], the BSSD [44], 
the CERAD-BRSD [41], the DBDS [46], the Dementia Signs and Symptoms Scale (DSS) [68], the 
Nursing Home Behavior Problem Scale (NHBPS) [69], and the NPI [51]. Comparisons can be found 
in previous research [15, 33], and the problem of varying operational definitions persists across 
these scales.  

3.3 Restlessness 

Restlessness appears to be a particularly common NPS, and preliminary research indicates that 
it affects more than 64% of persons with dementia [16]. This research also suggests an association 
between restlessness and adverse outcomes for the caregiver-person living with dementia dyad. 
Unfortunately, as is characteristic of the field, restlessness is often classified as a form of agitation 
and remains poorly understood, ambiguously described, and measured with varying definitions in 
studies on NPS in persons with dementia. The continued lack of a clear and consistent 
conceptualization of dementia-related restlessness has significant implications for treatment, as 
appropriate treatment is guided by diagnosis. Nesting restlessness within agitation inventories 
prevents researchers from understanding its specific contribution to disease burden, both for 
PLWD and caregivers. In addition, the effectiveness of interventions for restlessness behaviors 
cannot be gauged without valid and reliable measurement of the this NPS. Regarding research 
consequences, as with agitation and aggression, the prevalence of restlessness has not been 
accurately recorded due to inconsistent nosology, measurement, and conceptualization.  

A systematic literature review found no scales specific to dementia-related restlessness [15]. 
Scales specific to other NPS and general NPS scales assign numerous labels to these behaviors, 
including “restlessness/restless/general restlessness” [34, 38, 69-71], “nighttime/sleep 
restlessness” [72-74], “motor restlessness” [75], “agitation” [29, 48-50, 76], “motor agitation” [36], 
“physical agitation” [74], “activity disturbance” [77], “noncognitive behavior” [47], “limb 
movements” [46], “anxiety” [72], “disinhibition” [44], “mechanical/motor” [78], “behavioral 
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disturbances” [43], “fidgets/unable to sit still” [69], “excessive motor activity” [50], “aberrant 
motor behavior” [51], “overactive behaviors” [68], “defective self-regulation” [41], and “walking 
behaviors” [79]. As is evident from this list, conceptual and operational confusion regarding 
restlessness is pervasive throughout the dementia literature. 

The ambiguous and varied definitions of restlessness were first noted more than 20 years ago 
[80, 81]. At that time, initial efforts were made to develop a unified definition of this NPS. 
However, problems with these proposed definitions included a lack of accounting for the effects of 
dementia on cognition [80], lack of specificity to the manifestation of restlessness within the 
dementia course [81], and insufficient distinctions between restless behaviors and other, related 
NPS [81]. Recently, a renewed research focus on the measurement of restlessness yielded a new 
proposed definition based on: a review of the literature for existing definitions and measures of 
restlessness, identification of common elements across existing definitions, assessment of fit with 
relevant theoretical frameworks, and an exploration of the relationship between restlessness and 
other behavioral symptoms [15].  

Regier and Gitlin [15] proposed that dementia-related restlessness consists of three key 
attributes: 1) diffuse motor activity or motion subject to limited control that is judged by a 
clinician, caregiver, or observer to be excessive and/or inappropriate to the circumstances, 2) non-
productive or disorganized behavior that fails to appropriately address or target potential 
underlying causes, and 3) subjective distress communicated by the person with dementia or 
extrapolated from the behavior itself. The authors further emphasize that restlessness should be 
“differentiated from and not confused with wandering or elopement, pharmacological side effects, 
a (non-dementia) mental or movement disorder, or behaviors occurring in the context of a 
delirium or at end-of-life.” [15] As compared to restlessness, agitated behaviors are typically 
better organized, can be motor or verbal (vs. solely psychomotor), and may be aggressive or non-
aggressive in presentation [82]. Early restlessness researchers also described agitation as a 
discontinuous episodic motor or verbal behavior that required intervention to prevent harm to self 
or others, whereas restlessness was viewed as a continuous, harmless behavioral state [83, 84]. 

The definition proposed by Regier and Gitlin [15] represents the first step towards advancing a 
definition of restlessness for use in clinical and research settings. However, as this definition is still 
provisional, additional steps must be taken and are in process in order to fully adopt this definition 
within the field. For example, validity studies, reliability of the provisional definition, and its utility 
in pilot studies and subsequent clinical trials must be examined in order to empirically validate the 
definition. 

3.4 Rejection of Care 

Also referred to as resistance to care, uncooperative behavior, and noncompliance [85], 
rejection of care (RC) in PLWD has been defined as “the repertoire of behaviors with which 
persons with dementia withstand or oppose the efforts of a caregiver [86].” RC behaviors can 
occur during activities of daily living, when diagnostic or therapeutic interventions are provided, or 
when the caregiver attempts to redirect the PLWD [86]. RC, like restlessness, has long been 
couched within the definitions of other neuropsychiatric symptoms; specifically, agitation and 
aggression. For more than a decade, however, research findings have indicated that agitation, 
aggression, and RC are related but not equivalent [18, 19].  
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Several key features differentiate RC from other co-occurring NPS. In contrast to aggression, 
the posited underlying intent of RC is to reject or refuse needed care but not to harm others [85, 
87]. RC may lead to aggressive behavior, however, when the PLWD is depressed [88] or 
misunderstands the intentions of the care provider [58]. In contrast to agitation, RC does not 
communicate unmet needs [89] and is therefore not decreased through stimulation and 
meaningful activity. Furthermore, agitation and RC are related to dementia severity in different 
ways. Agitation is present at very early stages of dementia, doubles in prevalence in the moderate 
stage, and decreases as dementia progresses to severe/end stages, whereas RC is infrequent in 
early stages and increases eightfold by severe dementia [19].  

A review of the literature revealed one scale specific to RC [86], and at least three general 
dementia behavior scales in the literature that include items intended to measure this NPS [33, 51, 
78, 90]. The Resistiveness to Care Scale-Dementia of the Alzheimer Type (RTC-DAT) [86] is a 13-
item scale measuring the duration and intensity of the following behaviors: “turning away, pulling 
away, pushing away, pushing/pulling, grabbing an object, grabbing a person, adducting, 
hitting/kicking, saying no, crying, threatening, screaming/yelling, and clenching mouth.” The scale 
also specifies the care context of RC. The authors of this scale reported acceptable reliability 
(internal consistency, inter-rater reliability) and validity (content validity, construct validity). Since 
its inception, the RTC-DAT has been used in numerous research studies, and the primary author 
has presented detailed recommendations for conducting research on RC [86]. However, the 
publication of the RTC-DAT does not preclude the use of established general NPS assessment 
scales that miscategorize RC as a form of agitation or aggression. 

4. Conclusions 

Neuropsychiatric symptoms affect nearly all persons living with dementia [1, 2], regardless of 
etiology, and are associated with poor patient and caregiver outcomes [4-11]. Management of 
these symptoms presents significant challenges for both formal and informal caregivers and is 
therefore a critically important aspect of dementia care.  

The first step towards managing NPS is identifying when they occur [91], which cannot be done 
without accurate measurement tools. Furthermore, accurate measurement is built upon a sound 
operational definition. Unfortunately, there are numerous neuropsychiatric symptoms for which 
there is either no commonly accepted consensus definition, or for which the utility of a consensus 
definition continues to be hampered by ongoing use of problematic assessment tools. Agitation, 
aggression, restlessness, and rejection of care, described herein, are several examples of NPS that 
are not consistently measured across research studies and scales.  

As noted by Mahoney [86], research does not progress efficiently when different terms are 
used for NPS. Indeed, inconsistent nosology, measurement, and conceptualization have 
confounded our understanding of the prevalence and disease burden of dementia-related 
agitation, aggression, restlessness, and rejection of care. In addition, intervention development, 
evaluation of intervention effectiveness, and assessment of dementia caregivers’ needs are 
adversely impacted.  

It is vital that researchers in this field acknowledge, promote, and endeavor to remedy the 
need for better measurement of neuropsychiatric symptoms. This review was undertaken in order 
to spotlight the myriad issues with the current methods of measuring neuropsychiatric symptoms 
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and provide recommendations for future directions in research and measurement development in 
this area. Suggestions generated by this review include modifying the consensus definition of 
agitation [32] to exclude aggression as a symptom, developing assessment scales that incorporate 
this modified definition, distinguishing aggression from rejection of care in future scales, validating 
the provisional definition of restlessness [15], and increasing the utilization of the RTC-DAT [85]. 
Future researchers may also consider whether the operational definitions of NPS should remain 
stable over time, or if criteria should be modified according to dementia staging. As it is estimated 
that there will be 152 million persons living with dementia worldwide by 2050 [92], and up to 90% 
of PLWD experience NPS [93], it is critically important that the measurement and management of 
neuropsychiatric symptoms remain a top priority in the field of dementia research. 
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Abstract  
Through the assessment of previous and current literature on the behaviors experienced by 
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future research goals and directions. 
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1. Introduction 

Persons with dementia (PWDs) can experience a wide range of behaviors, such as wandering, 
agitation, and repetitive question asking. These behaviors can negatively impact PWD’s quality of 
life and well-being [1]. Additionally, the expression and experience of these behaviors can 
negatively impact their informal family and friend caregivers and their formal, paid caregivers [1]. 
The following article provides an overview of the different behaviors experienced by PWDs and 
the significance of these behaviors for both PWDs and caregivers. As part of this, a review of 
different theoretical models used to study behaviors, current measurement techniques used to 
study behaviors in PWDs, and intervention programs aimed at reducing the impact of behaviors 
are included. This article is not intended to be a comprehensive and lengthy review of each of 
these important areas but rather an overview of the field and more importantly to identify gaps in 
the literature. Lastly, a discussion of future research directions is provided that hopefully will spur 
dialogue and next steps within the field. The article is written from the lens of the following 
overarching and interconnected concepts and include: person-centered care approach, 
understanding the illness experience, and the subjective experience of living with dementia. 

The behavioral changes associated with dementia have long been studied due to the 
considerable danger, distress, and burden that these behaviors contribute to PWDs and caregivers 
[1]. Though the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM V) 
defines dementia as a neurocognitive disorder, characterized most prominently by cognitive 
impairment within thinking and functional abilities [2], most caregivers are likely to identify 
behavioral and psychological symptoms of dementia (BPSD) as one of the most important features 
of the dementia illness due to the resulting caregiver burden and stress [3-5]. BPSD, also referred 
to within the literature as neuropsychiatric symptoms, behavioral problems, challenging behaviors 
or agitated behaviors, is defined as “signs and symptoms of disturbed perception, thought content, 
mood, or behavior”[6] and include a range of behaviors such as agitation, depression, apathy, 
repetitive questioning, psychosis, aggression, wandering, as well as various socially inappropriate 
behaviors [5]. More recently, researchers have begun discussing behaviors experienced by PWDs 
as expressions of unmet needs [7-9]. This is a rather unique perspective in viewing behaviors as it 
places behaviors as not a central symptom of a dementing illness but rather the result of complex 
social, emotional, and physical needs that are not being met due to the impact of cognitive 
impairment. Although individuals can experience behaviors at any point in their illness, research 
has found that as cognitive impairment worsens, behavioral symptoms increase in frequency [10].  

Over the past 25 years, researchers have recognized the importance of BPSD in relation to 
various outcome measures as these symptoms are some of the most complex, stressful, and costly 
aspects of care [2, 5]. The negative outcomes for PWDs associated with BPSD include increased 
risk of institutionalization and hospitalization [11-13], decreased functional abilities [14], and 
diminished aspects of quality of life [2]. Additionally, there are a myriad of negative health 
outcomes that caregivers are at risk for once these BPSD emerge and progress throughout the 
illness. For example, caregivers within the community are at an increased risk for caregiver 
psychiatric morbidity, increased prevalence of depression and anxiety, and caregiver burden [15]. 
BPSD also can have a negative impact on professional caregivers within nursing homes or facility 
settings including high levels of staff distress [16] and staff frustration with residents [17]. 
Whereas the specific prevalence rates for each type of possible BPSD varies across articles, for 
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instance apathy in 27% [18], aggression in 54% [1], and agitation in 42% of PWDs [1], many studies 
have identified that nearly all PWDs experience one or more BPSD at some point during their 
illness [19]. Recognizing the physical, mental, and emotional toll that BPSD can have on PWDs and 
caregivers, researchers have examined specific aspects of these behaviors in order to understand 
the underlying etiologies and related outcomes.  

Within the literature, the term BPSD is a multi-dimensional construct with various classifications 
and conceptualizations. The description and context of these behaviors are important to consider 
in order to address BPSD within a research context and guide researchers’ understanding of these 
behaviors. In a review by Desai and Grossberg [1], the classification of behavioral disturbances are 
discussed within three categories: (1) primary behavioral disturbances, which are caused by the 
underlying neurochemical changes associated with dementing illnesses (i.e. wandering, pacing, 
apathy, psychosis, depression); (2) secondary behavioral disturbances or those disturbances 
caused by co-morbid medical issues, pain, personal needs, or environmental factors; and (3) mixed 
behavioral disturbances, which are the result of primary and secondary disturbances that 
exacerbate the prevalence of one another.  

Other researchers, such as Cohen-Mansfield and colleagues [20] conceptualize behaviors into 
positive behaviors (i.e. positive engagement with one’s environment), problem behaviors (i.e. 
behaviors perceived as inappropriate and disruptive, such as agitation), and apathy (i.e. neither 
positive nor problem based behaviors). Additionally, these classifications can be used to further 
delineate behaviors, such as ‘problem behaviors’ can assess levels of: agitation, physically non-
aggressive, physically aggressive, verbally aggressive, and/or verbally non-aggressive behaviors 
[21]. Other classifications of BPSD include Burgio’s [4] description of behavioral disturbances as 
both behavioral excesses and deficits. Behavioral excesses include physical aggression, wandering, 
and disruptive vocalization, wherein the occurrence of the behavior(s) creates the disruptive 
problem for caregivers [15]. Whereas, behavioral deficits describe the non-occurrence of a 
behavior that results in a problem, such as the inability to self-dress, apathy, or social withdrawal 
[15]. 

Not only do the classification of behaviors differ within the literature, definitions of specific 
behaviors vary as well and have changed over time. Take for instance the behavior of agitation, 
which is one of the most extensively studied behaviors. Cohen-Mansfield and Werner [22] defined 
agitation as “socially inappropriate verbal or motor activity that is not a necessary by-product of a 
medical condition.” Camp, Cohen-Mansfield, and Capezuti [23] conceptualized agitation as 
“resulting from an interaction among lifelong habits and personality, current physical and mental 
conditions, and environmental factors both physical and psychological.” More recently, Volicer 
and colleagues [24] defined agitation as “an uninvoked symptom that communicates the 
experiencing of an unpleasant state of excitement.” This range of definitions for agitation 
highlights the complex and multi-dimensional nature of BPSD. Though some BPSD receive 
heightened attention due to the intensive caretaking nature such as agitation, aggression, and 
wandering, other behaviors are of equal importance but are often overlooked. For instance, 
passive behaviors (i.e. apathy) characterized by a reduction in energy, drive, and initiative 
manifest in the majority of PWDs [25]. These behaviors are distinct from clinical depression and 
tend to increase in prevalence throughout the progression of the disease [26]. Additionally, 
passive behaviors have been associated with excessive disability, increased functional decline, and 
decreased quality of life [27], however, most of these behaviors go unattended as many caregivers 
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focus on the more visible and attention garnering behaviors such as aggression and outward 
behaviors [28].  

In consideration of the possible behaviors that could be experienced by PWDs as well as an 
attempt to alleviate BPSD, the literature provides a considerate amount of research on the distinct 
triggers and events proceeding BPSD and environments by which these behaviors have been 
observed. In a study conducted by Cohen-Mansfield and Werner [22], when an agitated behavior 
was presented, the authors noted who/what the behavior was directed at, the timing and location 
of the behavior, the physical environmental attributes, the social environment, and activities and 
stimulation. The authors observed several interesting findings. Agitated behaviors tended to 
decrease when participants were involved in structured activities whereas behaviors increased 
when participants were alone. Aggression increased when participants were engaged in social 
interactions and verbal agitation (i.e., screaming) tended to occur in residents’ rooms. Other 
studies utilizing similar methods have found other informative outcomes. For example, when pain 
management efforts were utilized, agitation decreased [29]. Improving PWD’s understanding of 
their caregiver’s intentions before enacting personal care showed a reduction in their restiveness 
to care behaviors (often called aggressive behaviors) [30]. Lastly, increasing meaningful 
engagement in activities was associated with less wandering and reduced apathetic behaviors [24]. 
These studies highlight the triggering events and environmental contexts that improve or 
exacerbate BPSD and provide foundational support for the development of interventions that can 
alleviate BPSD and the resulting negative outcomes associated with BPSD.  

Based on the literature, non-pharmacological approaches that are designed to address these 
needs have been recommended as the first line of intervention for the treatment of behavioral 
symptoms, with the exception of psychotic or dangerous symptoms in PWDs who have a previous 
history of mental health problems prior to the dementia diagnosis [31]. Pharmacological 
approaches typically utilize classes of psychotropic medication, such as benzodiazepines, 
anticonvulsants, and antidepressants for the treatment of aggression, psychotic symptoms, and/or 
agitation and have only shown modest effectiveness and for some individuals can result in 
negative and/or harmful side effects [32]. Non-pharmacological approaches, on the other hand, 
have demonstrated positive outcomes that encompass a vast array of behavioral, environmental, 
and caregiver supportive interventions [5]. Most non-pharmacological approaches are designed to 
address an underlying unmet need [1, 5, 22, 23, 33]. Through the plethora of research conducted 
on behaviors exhibited by PWDs, researchers have been able to identify, through observation and 
proxy-report techniques, various unmet needs that may be acting as triggers for BPSD. Taking a 
deeper look into how these non-pharmacological interventions for behaviors have been 
developed, the following sections will discuss several conceptual models, measurement 
techniques, as well as specific intervention protocols that have been utilized in this line of research.  

2. Conceptual Models  

Several conceptual models have been developed that provide a framework for understanding 
and studying behaviors of PWDs. Many of these conceptual models incorporate principles based 
on a person-centered care (PCC) approach [34]. The PCC approach emphasizes the ‘individual’ 
living with dementia and considers the complex and unique characteristics of individuals along 
with their social and physical environments. This approach offers a more comprehensive and 
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holistic framework for understanding behaviors experienced by PWDs and, in contrast to a more 
traditional medical model approach, does not conceptualize dementia or the related behaviors as 
solely due to the underlying pathology of the illness [35]. By incorporating and utilizing a PCC 
approach, the conceptual models discussed below provide important information about the 
underlying root and key predictors of BPSD. Specifically, the following models are discussed and 
include a brief description and overview along with relevant research findings: the Need-driven 
Dementia-compromised Behavior Model, the Progressively Lowered Stress Threshold Model, the 
Unmet Needs Model, and the Stress Process Model for Caregivers and for Individuals with 
Dementia. 

The first model discussed that incorporates a PCC approach is the Need-driven Dementia-
compromised Behavior (NDB) Model. The NDB model examines behaviors by considering the 
purpose or meaning behind the behavior displayed by the PWD [7]. Previous terms for behaviors, 
such as ‘disruptive’ and ‘challenging’ express caregivers’ viewpoints more than PWDs’ perspectives. 
Though these behaviors may be challenging for caregivers, the NDB model suggests an alternative 
perspective by postulating that behaviors may actually be a response or an expression of a PWDs’ 
needs [7]. Within this framework, the expression of a need reflects the background and proximal 
factors that can be found within the PWD, within the PWD’s environment or perhaps both [7]. As 
such, background factors incorporate relatively stable constructs such as neurological, cognition, 
health status, and psychosocial factors that contribute to the expression of NDBs [7]. Whereas 
proximal factors have the ability to fluctuate and incorporate the current physical and social 
environment as well as the ever-changing needs of PWDs [7]. Examples of NDBs that may be 
observed due to both background and proximal factors include wandering, vocalizations, and 
physical aggression.  

Norton, Allen, Snow, Hardin, and Burgio [36] tested this model by examining key background 
and proximal factors of PWDs as predictors of NDBs and their resistance to care in nursing homes. 
Results from this study found that the background characteristics of cognitive status and 
functional abilities were significant predictors of both memory-related NDBs and disruptive NDBs 
[36]. However, the significance for proximal factors, that included pain diagnoses and pain 
intensity, were not significant predictors of NDBs [36]. Specifically, individuals with more cognitive 
impairment displayed more memory-related behavior problems as well as disruptive behavior 
problems [36]. These finding are consistent with previous research that has found behavioral 
problems generally increase as a function of greater cognitive impairment [37]. 

Comparable to the NDB model, The Progressively Lowered Stress Threshold (PLST) [38] model 
focuses on intervening upon specific environmental stressors to decrease behaviors exhibited by 
PWDs [1]. The impetus for this model was based on the observation that many behaviors 
exhibited by PWDs were due to overwhelming levels of stress experienced by the PWD. As such, 
research was able to observe and document these behaviors along with the respective stress 
triggers. Of particular interest, researchers noted that as the disease advanced, PWDs had a lower 
threshold for triggers to elicit a stress response, demonstrating a progressive lowering of their 
stress threshold [39]. Based on these findings, the model provides caregivers with a method for 
organizing observations, making care decisions, and planning care that modifies stress inducing 
triggers and thus minimizing behaviors [39]. Research using PLST has found interesting findings 
demonstrating positive outcomes for caregivers, including reducing their reaction to behavioral 
symptoms [40, 41], lower appraisals of stress and burden [41], decreased feelings of uncertainty 
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and unpredictability within the caregiving context [39], and increased quality of life for PWDs as 
reported by caregivers [40]. However, less research has been conducted on the effectiveness of 
using the PLST model to examine how PWDs subjectively experience their behavioral symptoms. 

The Unmet Needs Model [22] is another theoretical model that has been developed to 
understand the etiologies of behaviors of PWDs and has been used within a multitude of studies 
and interventions [8, 9, 33, 42, 43]. The Unmet Needs Model, similar to the NDBs model, states 
that the dementia process includes a decrease in the ability to meet one’s own needs and provide 
for oneself due to the increasing difficulty with communication, physical abilities, and cognitive 
functioning [9]. According to this framework, behaviors may be a manifestation of an unmet need 
[22, 44] and these needs are a result of an imbalance in the relationship between lifelong habits, 
personality, current physical and mental states, and non-optimal environments [9]. These needs 
could include but are not limited to pain or physical discomfort, mental discomfort, social isolation, 
uncomfortable environmental conditions, or inadequate levels of stimulation [8].  

Galindo- Garre, Volicer, and Van der Steen [42] applied the Unmet Needs model when exploring 
the relationship between depression, rejection of care, and behaviors directed towards others. 
The study found that changes in behaviors directed towards others were related to a lack of 
understanding, depression, and rejection of care. The authors postulated that the lack of 
understanding was caused by the progression of the dementia illness and resulted in increased 
behaviors of rejection of care and behaviors towards others [42]. In this case, the lack of 
understanding is the unmet need and is being expressed through the behavior of rejection of care. 
Other researchers have assessed this model within interventions designed to increase positive 
engagement [43], increase appropriate sensory techniques [45], improve standardized stimulation 
levels [33] and decrease pain and discomfort [9] for the ultimate goal of addressing a possible 
unmet need and thereby reducing disruptive behaviors.  

The final theoretical model that will be discussed within this review includes The Stress Process 
Model (SPM) [3] and the Stress Process Model for Individuals with Dementia (SPM for IWDs) [46]. 
The SPM was originally developed to examine the stress process of caregiving for PWDs and is one 
of the primary paradigms for understanding the relationship between stress and health. The SPM 
for IWDs is a more recent model based on the SPM for caregivers and was developed specifically 
to examine the illness experience and associated stress process of living with dementia. The 
advantage of these models is the incorporation and integration of both the micro and macro level 
relationships between background characteristics, stressors, resources, and outcomes of well-
being [47]. The models incorporate the following domains; (1) background and care context (i.e. 
age, gender, education, occupation), (2) objective (i.e. cognitive status, functional dependency, 
behaviors) and subjective (i.e. distress) primary stressors, (3) secondary roles (i.e. family conflict, 
work conflict) and intra-psychic strains (i.e. self-esteem, mastery), and (4) outcomes of well-being 
(i.e. depression, anxiety, quality of life) [3, 46]. The model also incorporates the role of mediators 
as a domain that include coping and social support resources which are important in examining 
differences among caregivers and/or PWDs [3, 46]. As a whole, this model illustrates how primary 
objective and subjective stressors impact secondary roles and intra-psychic strain outcomes and 
collectively how these domains effect well-being outcomes along with how this process is 
mediated by other factors.  

Multiple studies have examined the impact of caregiving and stress on various aspects of health 
and well-being using the SPM and the SPM for IWDs. With the specific focus on the primary 



OBM Geriatrics 2020; 4(1), doi:10.21926/obm.geriatr.2001104 
 

Page 25/127 

objective stressor of behaviors, researchers testing this model can assess the role by which the 
objective primary stressor of behaviors influences subjective stressors, secondary strains, and 
outcomes of well-being of caregivers [48, 49]. Understanding this process allows for the 
development of non-pharmacological interventions related to behaviors and caregivers distress. 
This can be seen with a study conducted by Farran and colleagues [50] who tested a caregiver skill 
building intervention on reducing caregiver emotional distress and agitated behaviors of PWDs. 
Results found that psychoeducation, support, and skill building interventions were effective in 
decreasing emotional distress in dealing with behaviors. Additionally, Judge, Yarry, Looman and 
Bass [51] examined the efficacy of a dyadic intervention using a Strength-Based Approach 
combining educational and cognitive rehabilitation skills training in order to address dyadic care 
needs and issues. This intervention, guided by the SPM and the SPM for IWDs, significantly 
improved caregiver’s emotional heath strain, dyadic relationship strain, role captivity (i.e. feelings 
of being trapped in the caregiving role), and mastery as well as significant reductions in symptoms 
of depression and anxiety for caregivers [51].  

Although the SPM for IWDs has not received extensive investigation, several studies that have 
used the model have found interesting and insightful results. These results serve as a useful 
heuristic for understanding the illness experience and provide evidence for the inclusion of PWDs 
in the research process along with guidelines for implementing self-report methodology with 
PWDs [52]. Specifically, in one study, the SPM for IWDs was used to test for significant 
relationships among the model domains. Results found that PWDs who self-reported: 1) more 
embarrassment about their memory problems experienced greater symptoms of anxiety; 2) 
increased feelings of role captivity (i.e., feelings of being trapped in the care receiver role) and 
physical health strain experienced more depressive symptoms; and 3) fewer difficulties with 
completing instrumental activities of daily living and greater feelings of self-efficacy experienced 
better quality of life [53]. In another study, the SPM for IWDs was used to organize responses from 
open-ended interview questions conducted with PWDs that focused on their perceptions of living 
with the illness. Key findings centered on the impact of living with dementia that included both 
negative and positive feelings such as feelings of embarrassment, loss of one’s sense of self, 
difficulties managing cognitive and functional abilities, concerns about the progression of the 
illness, and improved interpersonal relationships [54]. Finally, the model was used to examine 
quality of life in PWDs. Results found that everyday decision making and negative dyadic strain 
were unique predictors of quality of life [55]. Such that, PWDs who self-reported they were more 
involved in providing input about daily decisions reported better quality of life and PWDs who self-
reported they had fewer negative interactions with their caregivers had better quality of life as 
well. Results such as these, which are grounded within the SPM for IWDs, are evidence supporting 
the fact that many of the cognitive, psychological, emotional, behavioral, and functional 
symptoms exhibited by PWDs cannot simply be discounted due to the individual having a 
dementing illness. Rather, these symptoms are a reflection of the subjective experience in which 
PWDs are encountering. Therefore, it can be postulated that the illness experience could help 
explain the needs that PWDs are experiencing as well as those needs that are currently being 
unmet which could be the underlying influence driving PWDs to exhibit various behaviors. 

Across each of the conceptual models reviewed, there is a common theme relating to the 
identification of needs of PWDs. In some models this connection to needs is very evident as in the 
Unmet Needs model and the NDB model. This theme also can be identified within the SPM/SPM 
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for IWDs as needs may be a mediating factor between objective primary stressors (i.e. behaviors) 
and various outcomes [46, 56]. For the PLST model, identifying the triggers or stressors (or unmet 
needs) within the environment such as stimulation, activities, or physical discomfort may help 
alleviate behaviors. Understanding the possible needs of PWDs has been deemed vital as they 
formulate the basis for developing non-pharmacological interventions [20, 31]. Even more, the 
shift to a PCC approach for addressing behavioral issues allows for the possibility to proactively 
address behaviors before becoming an ‘unmet’ need and being ascribed as solely an issue due to 
the underlying dementia pathology [8]. Given the importance of understanding behaviors of PWDs, 
the next two sections will review current methods and techniques used to measure behaviors 
experienced by PWDs and non-pharmacological approaches for intervening upon select behaviors 
that emphasize the identification of needs of PWDs, respectively.  

3. Measurement Techniques  

In order to understand and quantify the range of behaviors experienced by PWDs, reliable and 
valid measures are necessary. Proper measures of behaviors are crucial for understanding the 
impact of behaviors across the illness, analyzing effects of non-pharmacological interventions, and 
continued monitoring of the relationships between behaviors and various outcome measures [57]. 
The behavioral assessment scales that have been utilized within previous literature vary widely in 
measurement focus (i.e. clinical or research based), scope of behaviors (i.e. a narrow focus on one 
specific behavior or a comprehensive span of general problem behaviors), and rating method (i.e. 
direct patient observation by clinician and/or trained researcher or family caregiver’s proxy-
reports) [57].  

Within the dementia literature, several behavioral rating scales have been developed that focus 
on the behavior of agitation. The behavior of agitation has received extensive investigation as it is 
a distressful and impactful behavior experienced by PWDs. Two commonly used rating scales 
include The Cohen-Mansfield Agitation Inventory (CMAI) [58] and the Agitation Behavior Mapping 
Instrument (ABMI) [58]. Both measures focus on the frequency of agitated behaviors and use 
caregiver proxy-reports [59]. The CMAI uses a 7-point scale that rates the frequency of different 
types of agitated behaviors. The CMAI was originally developed for research purposes within a 
nursing home setting, however, this scale also has been used in clinical settings as well [59]. The 
CMAI, shown to be both highly reliable and valid [58, 60], has provided researchers the ability to 
assess the varying events preceding expressions of agitated behaviors as well as environmental 
factors associated with agitation. For instance, Bédard and colleagues [31] utilized the CMAI to 
assess PWDs who were participants in a need-based intervention to reduce verbal agitation. 
Similarly, this measure has been employed in numerous intervention studies assessing a wide 
range of protocols including the use of a personalized simulated presence [10], personalized 
meaningful activities [43], and animal-assisted interventions [61, 62] in order to study the effects 
of interventions on reducing agitated behaviors in PWDs.  

Additional specific measurement scales within the literature include the Apathy Evaluation Scale 
(AES) [63] and the Resistiveness to Care Scale [64]. The AES characterizes and quantifies apathy in 
individuals who are 55 and older and has demonstrated good inter-rater and test-retest reliability 
specifically within the population of PWDs [64]. This measure is unique in its ability to offer both 
an AES-self-report, AES-informant rating, and AES-clinician rating, however, research assessing 
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these various formats has found that the AES-self-report and AES-clinician rating offer little 
diagnostically above and beyond AES-informant rating [64]. The Resistiveness to Care Scale [63], 
which is an observation-based measure, was developed to examine the extent to which PWDs 
resisted or refused care, which is a common behavior experienced by PWDs residing within an 
institutionalized setting [65, 66]. Resistiveness to care is distinctly different from agitation and 
aggression as it includes behaviors that interfere with the provision of necessary care for PWDs. In 
this case, resistiveness to care includes PWDs withstanding or opposing efforts of the caregiver 
and is thought to be due to PWD’s lack of understanding of their caregiver’s intentions [67].  

Some researchers utilize behavioral measurements that employ a narrow focus on one specific 
behavior as the goal is to collect detailed and clinically relevant information for one specific 
behavior (i.e. CMAI and Resistiveness to Care Scale) [68]. Typically, the behavior of resistiveness to 
care has been linked in previous research to similar behaviors such as agitation or aggression [67]. 
However, the investigators who developed the Resistiveness to Care Scale have differing 
definitions of agitation compared to the investigators of the CMAI [59, 63]. This distinction in 
definition and conceptualization of agitation is important to note in order for future researchers to 
choose the appropriate behavioral measure to frame and study their respective research question. 
However, this very distinction also highlights a limitation within the current literature which 
includes a lack of a unified conceptualization or ‘gold standard’ for specific behaviors [57].  

As previously mentioned, there also are a subset of behavioral measures that take a more 
comprehensive approach in measuring behaviors of PWDs. The Neuropsychiatric Inventory (NPI) 
[69], one of the most widely known comprehensive behavior measures, assesses a range of 
behaviors experienced by PWDs (i.e., apathy, delusions, agitation, anxiety). The NPI provides a 
means for distinguishing frequency and severity of behaviors as rated by caregivers along with the 
associated distress experienced by caregivers for each behavior [69]. The NPI also can be used to 
assist in distinguishing the type or form of dementia an individual may have, such as Alzheimer’s 
disease, dementia of Lewy-body, or frontotemporal dementia based on the frequency and severity 
of behaviors [69]. This is done through the expansive range of behaviors assessed including 
delusions, hallucinations, anxiety, apathy, agitation/aggression, disinhibition, euphoria, irritability/ 
lability, and aberrant motor activity [69]. The NPI has been used to study the effectiveness of a 
wide range of non-pharmacological interventions on reducing neuropsychiatric symptoms or BPSD. 
Some of these interventions include, conditional effects of caregiver social support and mastery of 
behaviors [49], the effects of individualized tailored activity programs on reducing 
neuropsychiatric symptoms [41] and the efficacy of music therapy on behaviors [70]. 

Another comprehensive behavioral measure includes the Behavioral Pathology in Alzheimer’s 
Disease Rating Scale (BEHAVE-AD) [71], which is a behavioral identification and characterization 
measure that assess the nature of the behavioral disturbance pathology in Alzheimer’s disease 
and related dementia [72]. Similar to the NPI, The BEHAVE-AD is mainly utilized within the clinical 
setting (i.e. pharmacological clinical trials) requiring a clinician to administer the scale and includes 
a range of behaviors such as anxieties and phobias, affective disturbances, nonspecific agitation, 
aggression, hallucinations and delusions, and diurnal rhythm disturbances [71]. Another 
comprehensive measure is The Revised Memory and Behavior Problems Checklist (RMBPC) [68] 
which assesses memory related, emotional related, and disruptive behaviors. The RMBPC was 
developed for clinical as well as research settings focusing on observable behaviors that could 
potentially be modified [68]. This measure includes the caregiver’s report of frequency of 
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behaviors and caregiver’s reactions to behaviors (i.e. distress). Similar to the NPI, this allows 
researchers and clinicians to design individualized interventions addressing those person-specific 
behaviors that are most distressing to the caregiver [68]. This approach was used in research by 
Norton, Allen, Snow, Hardin, and Burgio [36], who found that certified nursing assistances who 
cared for PWDs who had more pain had higher levels of burden related to emotional behavior 
problems. Additionally, Hepburn, Lewis, Sherman, and Tornatore [73, 74] employed the RMBPC 
within a psychoeducation intervention to assess caregivers’ reactions and well-being in relation to 
PWD’s problem behaviors.  

As evident, the literature provides a vast array of existing behavioral measures with varying 
behavioral foci, methods, and conceptualizations of behaviors. However, within this branch of 
literature, there are several difficulties within these measurement techniques [57]. One such issue 
includes operationalizing BPSD or behaviors exhibited by PWDs. Given that behaviors are not 
consistently experienced by all PWDs and that these behaviors can be influenced by individual 
differences in history, personality, and environments it is difficult for researchers and clinicians to 
provide universal definitions for various behaviors [57]. Even more, another methodological issue 
includes rater-bias [74]. A rater’s knowledge of a PWD’s cognitive impairment could influence the 
rater’s behavioral assessment. Additionally, the distinction of what constitutes a ‘problem’ 
behavior is based on the rater’s interpretation and experience with the behavior, which can vary 
widely depending on whether the rater is a personal caregiver and therefore interpretations are 
based on several weeks of observation, compared to researchers or clinicians’ observations which 
may be based on only minutes to hours [57]. Additionally, caregiver’s perceptions and experiences 
with behaviors may vary greatly from how a PWD may perceive and experience their own 
behavior. For example, a caregiver may perceive and experience repetitive question asking as very 
distressing due to the frequency of the behavior. Whereas the PWD may not perceive and 
experience this behavior as problematic nor as distressing. Conversely, a caregiver may not 
perceive and experience the behavior of apathy as distressing whereas the PWD may perceive and 
experience apathy as very problematic and distressing. Another limitation related to rater-bias 
stems from the relational aspect between family caregivers and PWDs. While many researchers 
may choose to employ a caregiver based informant rating due to the relative ease of this approach 
and comfort to the PWD compared to a third-party observer, family caregiver ratings may be 
influenced by other factors including the pre-existing nature of the relationship with the PWD [73], 
the caregiver’s emotional health [75-77] and the caregiver’s level of burden [74, 78]. These 
limitations stemming from proxy-reports and/or observational data collection methods, may 
result in under- or over-estimations of the frequency and severity of the behavior(s) and also the 
level of distress experienced by the PWD.  

Reviewing the behavioral measures discussed above, one commonality is the lack of direct 
participation and inclusion of PWDs. This is a very challenging issue that all researchers and 
clinicians in the field of dementia encounter and is primarily due to the role and impact of 
cognitive impairment on an individual’s ability to provide self-report information. To date, across 
all behavioral assessments, behavioral frequency and severity and related perceived distress from 
behaviors are observed and reported by either a caregiver proxy-report, research observation, or 
clinician’s assessment. This line of research has amassed findings that provide important 
information concerning a range of behaviors, the associated negative outcomes, and the relative 
distress caregivers experience. However, what researchers are not currently aware of is the level 
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of distress PWDs feel in relation to the behaviors they exhibit. For example, do PWDs perceive 
behaviors the same as their caregivers? Do these behaviors impact PWD’s own self-rated quality 
of life or depressive symptoms? Are there certain behaviors that do not cause distress to PWDs 
despite causing distress for caregivers? How do distressing behaviors vary across PWDs? Could 
interventions be developed in order to address not only the caregiver’s distress from BPSD but 
also PWD’s distress from BPSD? These are all important questions that have the potential to 
extend the literature on dementia and BPSD. However, this review did not find any published 
studies that used self-report measures of behaviors directly with PWDs. Given the prior discussion 
regarding findings that support the inclusion of PWDs in the research process and the value in 
implementing self-report data collection protocols with PWDs [52-55], it is imperative that this is 
extended to the measurement of behaviors. As such, future research should examine the 
experience and impact of behaviors from the PWD’s perspective using self-report data collection 
methods. The next section will discuss key findings from non-pharmacological interventions along 
with future directions that focus on actively including PWDs as part of the research and 
intervention process. 

4. Non-Pharmacological Interventions 

As previously mentioned, behavioral symptoms in dementia are consistently reported as one of 
the most stressful aspects of care [44]. There is, however, a plethora of literature that has 
developed and examined non-pharmacological interventions available for PWDs and their 
caregivers. These interventions vary in the approach utilized with some protocols directly 
targeting or addressing the behavior(s) exhibited by the PWD with the goal of reducing or 
eliminating the behavior(s). While other protocols indirectly target or address the behavior(s) 
through the caregiver with the goal of reducing caregivers’ distress to the behavior(s) and thereby 
indirectly positively impacting the behaviors experienced by PWDs. The next section will provide a 
description and brief research overview of the following types of non-pharmacological 
interventions that have been categorized as the following: behavioral interventions, alternative 
care interventions, engagement-based interventions, and caregiver interventions. Although there 
is some overlap between our intervention categories, our goal was to highlight and categorize 
different types of non-pharmacological protocols according to the: type of behavior(s) addressed; 
illness stage/symptom severity (i.e., mild, moderate, severe); implementation setting (i.e., 
institutionalized, community-dwelling; target of the intervention (i.e., PWD, caregiver, or both); 
design of the intervention (i.e., single or multi-component); type of outcome(s) measured; and 
amount of research evidence demonstrating efficacy of the intervention.  

4.1 Behavioral Interventions 

Within behavioral interventions that target PWDs, behaviors are the critical outcome measure 
being tested. This is primarily accomplished by identifying the need or stimuli that is linked to the 
behavior(s) [1]. For instance, some behavioral interventions identify the need for active 
engagement [79], sensory stimulation [80], or social stimulation [33] to effectively eliminate or 
reduce a particular behavioral symptom. Focusing on addressing the behavior(s) that the PWD is 
exhibiting through intervention, in theory, should improve behavioral symptoms once the need is 
met or stimulus is addressed. Addressing the underlying component contributing to the behavior(s) 
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in this manner leads many behavioral interventions to be single component designs, as compared 
to a multi-component design, that focus on one element (i.e. increase social stimulation to 
decrease agitation) that is being intervened upon to reduce a specific behavior [31, 33, 80]. 

These types of behavioral interventions tend to focus on developing interventions for PWDs [24, 
33, 42] who are in the moderate to severe stages of the illness [36, 81] and primarily living in 
nursing homes or long-term care facilities [33, 82, 83]. Typically, behavioral interventions target a 
specific behavior such as agitation [31, 82] or rejection of care [42, 49]. Few behavioral studies 
address the changes in behaviors across the different stages of the illness, those that do use 
observational measurement scales such as the NPI and RMBPC (which are administer by 
researchers or trained staff).  

As previously mentioned, agitation is one of the most researched behaviors of PWDs and 
countless studies have attempted to develop behavioral interventions to reduce or eliminate 
agitated behaviors. Cohen-Mansfield and colleagues [33] developed an intervention using various 
forms of stimuli (music, social stimuli, individualized stimuli) in order to reduce agitation. Through 
the use of a Self-Identity Questionnaire, the researchers attempted to determine those activities 
that were enjoyable to the PWD before diagnosis as well as those activities that they currently 
enjoyed. After direct observation via the ABMI, the frequency of agitated behaviors was coded by 
trained research assistants. The study concluded that music, social, and individual stimuli based on 
the PWD’s self-identity were associated with decreased agitation [33]. 

Other behavioral interventions targeting agitation have found improvements in agitated 
behaviors through the use of meaningful activities. One such example is the Continuous Activity 
Program, which incorporates continuous structured and meaningful activity between PWDs and a 
staff member [24]. The Continuous Activity Program was found to have a wide range of positive 
outcomes such as decreased use of psychotropic medication, improvements in nutritional states, 
increased family satisfaction, and decreased agitation and improved sleep among PWDs [24]. 
Similarly, an intervention known as SimPres (Simulated Presence) uses the personalized approach 
of having an individual record a detail-rich memory for a PWD in order to effectively simulate a 
caller’s presence on the telephone to improve psycho-emotional well-being and resolve agitated 
and withdrawn behaviors [10]. This program found extremely positive results as compared to 
placebo groups with intervention groups showing improvements in both agitated and withdrawn 
behaviors [10]. All of these behavioral interventions were designed to address the single behavior 
of agitation by addressing the need for meaningful activity or stimulation. However, these 
interventions did not examine potential differences in behaviors across the illness, as the studies 
included PWDs with more severe symptoms of dementia, and did not include community-dwelling 
PWDs.  

4.2 Alternative Care Interventions 

Another type of non-pharmacological intervention that has been employed to address 
behaviors will be referred to as ‘alternative’ care interventions. Alternative care interventions, like 
behavioral interventions, directly target the PWD in order to reduce or eliminate behaviors. 
However, alternative care interventions focus on those alternative forms of care, including art, 
music, animal-assistance, massage and more that facilitate health and stimulates positive feelings 
and well-being within the PWD [61]. Alternative care interventions take an individualized 
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approach, more so than other forms of interventions, by personalizing aspects of stimulation, 
meaningful activities, and engagements for PWDs [43]. Interventions within this category vary 
from addressing behaviors of agitation through studies utilizing animal assisted therapy, increased 
social contact, and even music therapy [33] to other sets of behaviors, such as rejection of care 
[42], withdrawn behaviors [10], physically aggressive behaviors [82], and even depressed 
behaviors [67]. In comparison to behavioral interventions, alternative care interventions address a 
potential underlying need(s) of PWDs and develop interventions that facilitate engagement in 
one’s care. This is primarily accomplished with sensory stimulation and/or meaningful activities. 
For example, interventions using multi-sensory stimulation or motor stimulation have found 
increased participation in activities, improvements in BPSD, and improved communication [61, 70, 
83]. Similarly, interventions focused on increasing meaningful or purposeful activity has observed 
reduced disruptive behaviors, increased social connections with other residents, and increased 
positive affect and engagement [45, 84-86].  

Similar to behavioral interventions, alternative care interventions are typically single 
component interventions [45, 86], targeting PWDs in the moderate to severe stages of the illness 
process [66, 86] living in nursing home or long-term care facilities [10, 87]. However, differing from 
behavioral interventions, the research to date on alternative care interventions have typically 
lacked aspects of rigorous methodological designs including low sample sizes and lack of an 
appropriate control group for comparison. Furthermore, research has not found evidence to 
suggest these types of interventions are efficacious, which may stem from the methodological 
issues mentioned. For instance, one study assessed the use of robotic cats as a form of animal-
assisted intervention to provide social support and reduce BPSD in PWDs in the severe stages of 
the illness. Case studies of four PWDs were analyzed and findings reported from professional 
caregivers and relatives indicated the robotic cat opened a line of communication when caring for 
the PWD as well as being a sedative, soothing, and comforting influence for the PWD [61]. The 
researchers also claimed that participants had less agitated behaviors and better quality of life. 
However, though agitation was measured using a reliable and valid scale (CMAI) it cannot be 
concluded that this approach was efficacious due to the small sample size and lack of an 
appropriate comparison group. Although these results provide a starting point, more 
methodologically rigorous research is needed in order to conclude that these types of intervention 
programs positively impact behaviors experienced by PWDs and their caregivers. These 
methodological issues can be seen within other studies which conclude findings based on results 
that are from caregivers or staff stating their personal experiences in noticing differences within 
individuals rather than results that are based on statistically significant findings [84, 87]. There are, 
however, a few noted exceptions of alternative care interventions that have employed a 
randomized control trial design and have found sufficient efficacy. One such intervention was 
conducted by Raglio and colleagues [70] that assessed the efficacy of music therapy in the 
treatment of BPSD. Participants were randomly assigned to the experimental group where they 
received three cycles of ten music therapy sessions (30 min/session) or the control group that 
underwent educational and entertainment activities. Over the course of eight and then sixteen 
weeks, there was a significant decrease in global NPI scores for the experimental group but not 
the control group. This effect for the experimental group also persisted over the course of four 
weeks after the end of treatment and was more relevant for improving agitation, delusions, 
anxiety, apathy, irritability, aberrant motor activity and nighttime disturbances [70].  
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4.3 Engagement-Based Interventions 

Similar to both behavioral and alternative care interventions, interventions designed to target 
engagement have found beneficial results concerning behaviors by providing structured 
opportunities to participate in purposeful and meaningful activities. One such example is 
Montessori-based activities [43, 88], that is based on the work of Maria Montessori who taught 
cognitive, social, and functional skills to children. These same principles have been found to be 
beneficial for PWDs to participate in activities regardless of their level of cognitive impairment [88]. 
Montessori-based activities are tailored to the level of each PWD in order to promote full 
participation from individuals by: capitalizing on PWD’s remaining cognitive abilities; 
compensating for PWD’s cognitive difficulties by using environmental cueing and aids; and 
providing appropriate, structured and purposeful activity programming with the result of 
indirectly reducing behavioral disturbances in PWD [79, 88]. As with behavioral and alternative 
care interventions, Montessori-based interventions directly target the PWD. These studies 
typically utilize a within-subjects design or a randomized controlled trial design and collect 
multiple observational data points across time; which addresses the common issues related to the 
use of an appropriate comparison group and small sample size, respectively.  

To illustrate, Judge, Camp, and Orsulic-Jeras [79] used a randomized controlled trial design to 
examine the efficacy of Montessori-based individual and group activities on different types of 
engagement within an adult day care setting. Constructive engagement, passive engagement, 
non-engagement, and self-engagement were all evaluated in both the experimental group 
(Montessori- based activities) and control group (engaged in regularly scheduled program 
activities). Constructive engagement was conceptualized as the more positive and beneficial form 
of engagement as compared to passive, self, and/or non-engagement. Results found PWDs 
showed significantly more constructive engagement when participating in Montessori-based 
activities as compared to regularly scheduled programs. Additionally, passive engagement was 
reduced compared to regularly scheduled programs in some situations. One of the underlying 
principles of this type of intervention approach targeting engagement is the idea that if PWDs are 
constructively engaged then they will not be engaged in disruptive or distressful behaviors, that 
also include negative forms of engagement such as self- and non-engagement. The study assessed 
participant agitation using the CMAI, however, results for agitation were not reported. Further 
research is needed to examine whether engagement-based interventions also reduce certain 
disruptive and/or distressful behaviors experienced by PWDs.  

To address this issue, Van der Ploeg and colleagues [43] tested a personalized one-on-one 
intervention using interactive activities based on Montessori principles to improve agitation, affect, 
and engagement. Within this study, levels of observed agitation, affect, and engagement were 
assessed before, during, and after personalized activities were delivered. The intervention 
condition was compared to a control group who experienced engagement through basic 
conversation and newspaper stories. Results showed that both the Montessori group and control 
group experienced decreased agitation during times of activity compared to baseline. However, 
this finding was stronger for participants in the Montessori group as compared to participants in 
the control group. Collectively these findings [43, 79] demonstrate the beneficial results of 
implementing intervention programs that facilitate positive or beneficial engagement for PWDs 
and highlight the possibility of also reducing agitation. Additional research is needed to examine 
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whether engagement-based interventions positively impact other types of behaviors experienced 
by PWDs (i.e., anxiety, apathy) and potentially improve psychosocial well-being outcomes for 
PWDs, such as quality of life. 

4.4 Caregiver Interventions 

As behavioral, alternative care, and engagement-based interventions have provided many 
important findings to the existing literature on how to intervene upon the behaviors of PWDs, 
researchers also have looked at behaviors from the perspective of caregivers. Whereas 
interventions targeting PWDs aim to directly eliminate or reduce the behavior(s), interventions 
targeting caregivers aim to provide caregivers with the education and tools to manage problem 
behaviors and/or change their perspective of behaviors. In order to accomplish this aim, 
educational and skill training interventions have been developed to provide caregivers with 
education concerning the disease process and progression, psychosocial and emotional support, 
and skills training to manage and cope with behaviors. A majority of these interventions focus on 
educational aspects including changes in cognitive functioning and communication abilities as well 
as management of behavioral issues [44]. This style of intervention not only educates caregivers 
on the impending changes associated with a dementia diagnosis but also provides training on how 
communication styles, appraisals of situations, and daily activities must be adapted and new 
methods utilized for more effective interactions with the PWD [44]. Specifically, educational and 
skills training interventions that are developed for managing behavioral problems teach caregivers 
the skills that are thought to effectively address and manage the behaviors of PWDs [89]. 
Additionally, other interventions aim to teach caregivers to modify their own psychosocial and 
emotional responses to these behavioral challenges by reducing their anger, frustration, and 
stress and increasing their successful problem solving and engagement in pleasant activities [89].  

Compared to the interventions discussed previously, the majority of caregiver interventions are 
multi-component interventions, meaning the protocols include two or more elements and 
typically target a wider range of study outcomes. For example, many caregiver interventions for 
addressing behavioral issues include educational information along with communication and skill 
building techniques for coping and managing the myriad of symptoms and care-related issues 
associated with dementia. As such, most of the caregiver interventions are designed to target and 
improve a wide range of outcomes experienced by caregivers that include behaviors but also other 
key outcomes such as caregiver burden, caregiver symptoms of depression, and caregiver quality 
of life. With respect to the method of delivery, most of the caregiver interventions do not actively 
include the PWD but rather the focus is targeted at caregivers [49, 89, 90]. To date, only a few 
studies have included both the PWD and the caregiver as active participants in the intervention 
program [51, 91], where both individuals participate together in the program and study outcomes 
are collected directly from both PWDs and caregivers.  

With respect to the type of research design used, many caregiver interventions implement a 
randomized controlled trial (RCT) to evaluate efficacy, which is considered the gold standard 
research design for rigorous scientific evaluation [92]. These RCTs generally examine the effects 
that problem behaviors have on caregiver outcomes (i.e. caregiver burden, stress, quality of life) 
and how the multi-component intervention was able to eliminate or decrease the frequency of 
problem behaviors and therefore improve caregiver outcomes through the examination of pre and 
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post-tests [89]. Additionally, these interventions have been able to evaluate outcomes across the 
dementia illness experience from mild to moderate to severe stages and include PWDs that live 
within the community [51, 90, 93, 94] and to a lesser extent, PWDs in nursing homes or long-term 
care facilities [95]. Lastly, these types of caregiver interventions have been found to be highly 
successful and efficacious in improving caregiver related outcomes and in providing caregivers 
with core skills for managing and coping with behaviors [40, 41, 48, 51, 73, 90, 92-95]. 

One such caregiver intervention is the Tailored Activity Program (TAP) [40]. Using a RCT design, 
this activity based program was designed to identify and reduce behavioral disturbances in PWDs. 
With multiple outcome measures, this study assessed behavioral occurrences in PWDs and 
engagement as well as caregiver burden, mastery, self-efficacy, and the use of simplification 
strategies to manage behaviors [40]. The results showed a treatment effect for frequency of 
behavioral occurrences reported by caregivers and a reduction in the number of caregiver reports 
of agitation and argumentative behaviors by caregivers who received TAP as compared to 
caregivers in the control condition. Additionally, caregivers reported greater levels of mastery, 
enhanced self-efficacy using activities, and greater use of simplification techniques compared to 
controls [40]. The TAP caregiver intervention illustrates the effectiveness of education and skills 
training at reducing behavioral problems while also improving caregiver outcomes.  

Another successful caregiver intervention is the Savvy Caregiver Program, which was developed 
and field tested by Hepburn, Lewis, Sherman and Tornatore [73]. The Savvy Caregiver Program is a 
psychoeducational program that prepares and trains caregivers for the unfamiliar role of 
caregiving. The program uses trained facilitators to work with family caregivers of PWDs by 
providing them with knowledge, skills, and attitudes that are needed to carry out such a role. 
Caregivers that have completed the program have shown improvement in their: 1) reactions to 
behaviors exhibited; 2) caregiver burden; and 3) beliefs about caregiving [73]. This study highlights 
an interesting finding that is common for many of the caregiver interventions (for exceptions see 
[41, 48]), in that the specific behavior(s) of PWDs are not reduced or eliminated but rather 
caregiver’s ability to manage, redirect, and/or reappraise their thinking about the behavior(s) has 
changed [50, 73, 93-97]. This is very important, as it illustrates the benefits of indirectly 
intervening and the positive impact experienced by caregivers (i.e., changing the way one 
manages or thinks about a behavior results in beneficial outcomes). However, the potential 
negative impact for PWDs is not readily addressed nor impacted. Furthermore, there is not 
sufficient evidence yet to understand how PWDs perceive, appraise, and experience their 
behaviors. This is an important area within the research literature that warrants further 
investigation. Specifically, understanding the vast array of behaviors as subjectively experienced 
by PWDs and the resulting distress may provide significant and important information about the 
illness experience and, therefore, how to best intervene. Currently, the literature does not provide 
clear methodological or conceptual guidelines for how to best conduct this type of research. For 
example, when can PWDs provide reliable and valid self-report data about their illness experience? 
And what types of structured questions and response options are best suited for conducting self-
report data collection with PWDs? Researchers have only begun to address these important issues 
[52]. 
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5. Future Directions 

There is a tremendous amount of existing literature on the types of behaviors PWDs experience, 
the possible effects these behaviors have on caregivers, as well as interventions that aid formal 
and informal caregivers in the task of managing these behaviors and interventions that directly 
reduce or eliminate behaviors exhibited by PWDs. The purpose of this article was to provide an 
overview of the significance of behaviors experienced by PWDs along with a discussion of several 
conceptual models and measurement techniques used to study behaviors experienced by PWDs. 
And to categorize and discuss different types of non-pharmacological interventions used to 
address the wide range of behaviors. Lastly, the goal of this paper was to reflect on potential gaps 
within the research literature and provide thoughts about future directions.  

One gap identified within the literature is the absence of self-report data from PWDs that 
provides information about their subjective experience in coping and managing with the behaviors 
they experience. For example, the theoretical models reviewed each include PCC principles in how 
behaviors are conceptualized, such as the role and importance of an individual’s personal 
preferences, their background and care context, environmental stressors, and/or available 
resources. Compared to a traditional medical model, PCC is a holistic approach that provides a 
means for understanding the ‘whole-person’ [98]. Behaviors of PWDs illustrates this distinction 
very well. In the traditional perspective, behaviors are used to describe actions exhibited by PWDs 
and implies an undesirable symptom or pathology of the illness that requires intervention [98]. On 
the other hand, a PCC approach would view these actions as personal expressions or a means by 
which to communicate and/or convey a need [98]. Given the progression of dementia results in 
changes in cognitive and functional abilities, many of the internal states, desires and feelings 
expressed by an individual may be conceptualized by others as solely “undesirable behaviors” that 
need to be eliminated or reduced which only serves to medicalize the experience of living with a 
chronic illness [98]. For example, much of the prior literature has framed behaviors with this lens 
of “difficult” or “problematic” and yet these descriptions of behaviors are based on the 
perceptions and appraisals of caregivers and not from self-report data collected from PWDs. The 
lack of PCC approach also is evident in the measurement techniques used, as the measures used 
to date do not incorporate or measure the PWD’s subjective experience in how they perceive, 
appraise, cope with and manage their behaviors. Clearly this challenge stems from difficulties in 
conducting research with individuals who have a cognitive impairment such as dementia. The lack 
of a true PCC approach within research on PWDs also has been identified as an important issue 
within the healthcare system according to the 2001 Institute of Medicine Summit [98]. 
Additionally, in the recent 2016 Research Summit on Dementia Care two recommendations for 
future research included: 1) involving PWDs and caregivers as members of the research team and 
2) involving PWDs as study participants [99]. 

In order to address this gap, researchers have begun to include PWDs in the research process 
and as study participants by collecting self-report data from PWDs [51-55, 91]. For example, 
several of these studies have focused on interviewing individuals in the mild to moderate stages of 
the illness about their subjective experiences in living with dementia [53-55]. Several important 
findings emerge that expand our knowledge base about living with dementia and challenge 
previously held beliefs and bias. First, these studies have found that individuals with mild to 
moderate symptoms of dementia were able to self-report about their own subjective illness 
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experience and provide reliable and valid data. This is a very important finding as it challenges 
prior assumptions about PWD’s ability to provide insightful and meaningful information about 
their experience in living with dementia. Secondly, research has found that PWD’s perceptions and 
experiences can differ from the proxy-report data collected from their family caregivers [73, 74, 
76-78]. Coupled with the prior finding, this highlights the importance of collecting data directly 
from PWDs whenever possible as caregivers may be under- or over-estimating their perceptions of 
their loved one’s illness experience. Third, by collecting self-report data directly from PWDs, 
researchers and clinicians have a new lens for understanding the illness experience and, perhaps 
more importantly, for developing and implementing more targeted and impactful interventions 
for PWDs.  

Given the steady rise in including PWDs in the research and intervention process, a next step 
would be to extend this to the literature on behaviors experienced by PWDs. Specifically, no 
published studies to date have assessed the self-reported behaviors of PWDs in order to attempt 
to understand how these individuals perceive and acknowledge the behaviors they are 
experiencing, the related distress derived from those behaviors, and how PWDs manage and cope 
with their behaviors. Initiating this process could potentially provide researchers with a greater 
understanding of behavioral expressions, the underlying needs that are attempting to be 
communicated, and guidance on how to develop interventions to reduce distress from behavioral 
expressions. For example, understanding the level of distress PWDs are experiencing through self-
report measures could have major implications for the design of behavioral interventions, 
including what behavioral expressions are targeted. Additionally, given that many of the non-
pharmacological interventions and conceptual models previously discussed incorporate the idea of 
addressing an unmet need, including data collected directly from PWDs may be very useful in 
identifying unmet needs. For example, several studies have examined self-reported unmet needs 
and found that PWDs identify more unmet needs as compared to proxy-reports from their 
caregivers and there were inconsistencies in the types of unmet needs identified by self-report 
verses proxy-report [100, 101]. More research is needed to further understand the self-reported 
unmet needs of PWDs and how this can inform the development of non-pharmacological 
interventions that address PWD’s unmet needs, behavioral expressions, and any resulting distress.  

Another gap within the current behavioral literature includes the lack of research addressing all 
stages of the dementia illness, including mild, moderate, and severe stages. A majority of the 
research on behaviors is limited to the later stages of the dementia illness when cognitive, 
functional, and behavioral impairments are the greatest. Restricting research to the subsets of 
behaviors that are most frequent during moderate to severe stages and behaviors that are 
reported as most distressing to caregivers does not provide a comprehensive overview of the 
range of possible behavior experienced by PWDs. Future research needs to assess behavioral 
expression that are distressing to both caregivers and PWDs across the continuum of the illness. 
For example, most studies on unmet needs focus on those aspects of unmet needs that caregivers 
are identifying, such as mobility issues and incontinence [100, 101], which typically are issues in 
the moderate to severe illness stages. Research has shown that when PWDs self-report and 
identify their own unmet needs across illness stages, they identify differing needs including 
psychological distress, environmental discomfort, and preferences with care [100, 101]. This 
suggests that in order to fully understand the illness experience future research needs to 
incorporate a variety of needs that may be expressed by PWDs, not solely caregivers, and that 
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vary by stage of illness. Acknowledging that behavioral expressions and unmet needs can occur at 
any stage of the illness process, can vary in complexity, and can vary from person to person is 
critical when considering behavioral research that incorporates the self-reported experience of 
PWDs.  

In considering this information, one potential direction for further study that would address the 
aforementioned gaps within the literature on behaviors, would be to conduct studies that increase 
researchers understanding about the illness experience and provide empirical evidence for the 
self-reported behavioral expressions of PWDs. Such studies would, when possible, include the use 
of self-report measures of PWDs ranging from mild, moderate, and severe stages, and include 
theoretical frameworks that are based on the illness experience, such as the SPM for IWDs [46]. 
For instance, using the SPM for IWDs, the objective primary stressors (i.e., behavior frequency) 
and subjective primary stressor (i.e., behavioral distress) could be examined to determine the 
direct impact on the outcome of well-being, such as quality of life as well as the indirect effect on 
depression when mediated by differing unmet needs identified by the PWD. Understanding the 
potential predictive power of unmet needs on both behavioral expressions and outcomes of well-
being could aid in the development of interventions that specifically target unmet needs and also 
would reduce distress related to behavioral expressions. There is still much to learn from PWDs 
concerning the multi-dimensional experience of living with dementia and not all of these 
unanswered questions will or can be addressed seamlessly. However, it is essential that 
researchers take these next steps in moving the field forward by attempting to provide the means 
and methodology to examine the experiences that may be directly impacting the quality of life for 
PWDs and to truly encapsulate behavioral research using a PCC approach.  
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Abstract  
Background: Studies conducted on the effectiveness of psychosocial interventions have 
indicated that sensory stimulation represents a promising approach to reduce the 
psychological and behavioral disturbances in people with dementia. Multi-sensory 
stimulation involves the simultaneous stimulation of multiple senses, through the use of 
various methods, for example, by using a variety of lights, gentle stimulating music, aromas, 

http://creativecommons.org/licenses/by/4.0/
mailto:r.verkaik@nivel.nl
mailto:i.vanderheide@nivel.nl
mailto:p.spreeuwenberg@nivel.nl
mailto:a.francke@nivel.nl
mailto:eugenievaneerden@hotmail.com
mailto:eja.scherder@vu.nl
mailto:r.verkaik@nivel.nl
http://lidsen.com/journals/geriatrics/geriatrics-special-issues/behavioral-symptoms-of-dementia


OBM Geriatrics 2019; 3(4), doi:10.21926/obm.geriatr.1904092 
 

Page 46/127 

and tactile objects, among others. A relatively novel approach is the enriched thematic 
multi-sensory stimulation, which involves the simultaneous stimulation of multiple senses 
using stimuli that are related to positive themes. The objective of the present pilot study was 
to explore the effects of enriched thematic multi-sensory stimulation on the behavioral and 
psychological symptoms in people with dementia (BPSD) among psychogeriatric nursing-
home wards. 
Methods: A pilot study designed as a randomized controlled trial was conducted with 
repeated measurements and two conditions: (1) the experimental condition that involved 
enriched multi-sensory stimulation in a thematic Beach Room; and (2) the control condition 
that involved visits to the nursing home’s standard Grand Café room without enriched multi-
sensory stimulation. A total of 49 nursing-home residents, who were assigned randomly to 
one of the two conditions, participated in the present study three times a week for 30 min 
for a duration of 12 weeks. Outcomes were measured at three time points. The primary 
outcomes – depression, agitation, and apathy – were measured using the MDS-Depression 
Rating Scale and Cornell Scale for depression in dementia, the Cohen-Mansfield Agitation 
Inventory, and the Apathy Evaluation Scale, respectively. The secondary outcomes – sleep–
wake patterns, observed behavior, and mood – were measured using the Actiwatch activity 
monitor, the INTERACT observation scale, and the FACE observation scale, respectively. 
Multi-level repeated-measures analyses were performed. 
Results: A total of 49 nursing-home residents with dementia participated in the present 
study, among which, 35 residents completed the follow-up – 18 residents in the Beach Room 
and 17 in the Grand Café environment. Sleep improvement was observed among the 
residents who visited the Grand Café environment. These residents also exhibited fewer 
feelings of depression. No improvements in the selected primary and secondary outcome 
measures were observed among the residents who visited the Beach Room. 
Conclusions: Enriched multi-sensory stimulation does not necessarily exhibit higher 
effectiveness in reducing psychological and behavioral symptoms among the nursing-home 
residents with dementia in comparison to stimulation within a less enriched environment. 
The present pilot study demonstrated that the control condition consisting of a Grand Café 
environment, which included extra daylight, exhibited higher effectiveness. Future research 
should attempt to unravel the elements and working mechanisms that provide effectiveness. 

Keywords  
Dementia; multi-sensory stimulation; behavioral and psychological symptoms; sleep; nursing 
homes 

 

1. Introduction 

Psychological and behavioral disturbances, such as depressive feelings, agitation, apathy, and 
sleep–wake disturbances, represent a severe burden for several people suffering from dementia 
as well as their caregivers [1, 2]. Scientific studies have demonstrated that pharmacological 
interventions are often not much effective in reducing these disturbances, and may instead result 
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in negative side effects, such as the increased risk of falling or accelerated cognitive decline [3]. 
Strong hopes have, therefore, been attached to psychosocial interventions [4]. 

Studies conducted on the effectiveness of psychosocial interventions have indicated that 
sensory stimulation represents a promising approach to reduce psychological and behavioral 
disturbances in people with dementia [5-9]. Multi-sensory stimulation involves the simultaneous 
stimulation of multiple senses, through the use of, for example, a variety of lights, gentle 
stimulating music, aromas, and tactile objects [10]. Traditionally, multi-sensory stimulation is 
offered in a multi-sensory room, also referred to as Snoezelen room. In this room, an array of 
equipment is installed, which offers multiple stimulations (i.e., aroma steamers, music, etc.) 
involving several sensory channels [11]. 

Limited evidence is available for the effectiveness of multi-sensory stimulation on behavioral 
and psychological disturbances in people with dementia. Recently, Larusso et al. [8] reported a 
systematic review of the impact of multi-sensory environments on the behavioral and 
psychological symptoms of dementia (BPSD), which included twelve relevant studies. These 
studies were mostly those which investigated and compared one-to-one interventions within a 
multi-sensory-room with other one-to-one activities, such as playing cards, quizzes, or watching 
photographs. The authors concluded that while multi-sensory stimulation was effective in 
reducing BPSD on a short-term basis (during or immediately after the intervention), it did not 
exhibit higher effectiveness compared to the other one-to-one activities. In a recent study that 
compared the effects of individual multi-sensory stimulation within a Snoezelen room with 
individualized music sessions on elderly people with severe dementia, Sánchez et al. [9] suggested 
that multi-sensory stimulation and music exerted comparable effects on the measures of agitation 
and mood after 16 weeks of intervention, while the multisensory stimulation in a Snoezelen room 
presented better effects on the measures of anxiety and dementia severity in comparison to the 
music intervention. On the basis of their review, Larusso et al. [8] provided a few 
recommendations for future research and interventions in this area. First, they advised conducting 
further research on the role of participants’ sensory preferences on the effectiveness of multi-
sensory stimulation. Second, they advised to develop interactions that did not necessarily involve 
staff, such as those between different groups of patients, patients and volunteers, or patients and 
their family members, as these types of (group) interventions are more congruent with staff-to-
patient ratios within the assisted living situations. 

A relatively novel approach, partly based on multi-sensory stimulation and preferences of the 
patients, is the thematic multi-sensory stimulation. Thematic multi-sensory stimulation involves 
the simultaneous stimulation of multiple senses through the use of stimuli that are related to 
positive themes that could possibly arouse positive feelings and memories in patients. The 
assumed working mechanisms underlying the effect of thematic multi-sensory stimulation on 
psychological and behavioral symptoms are as follows: The development of behavioral problems 
in people with dementia has been associated with a reduction in positive experiences and in brain 
activity, which might be caused directly (brain damage) or indirectly (psychosocial aspects) by the 
dementia. Preferred stimuli activate the memories of positive events that happened earlier in the 
lives of patients with dementia [12]. Since positive memories are preserved better than the 
neutral memories, and are, therefore, activated relatively easily, and because the activation of 
positive memories generates positive experiences, multi-sensory stimulation with preferred 
stimuli is expected to provide higher effectiveness in reducing the behavioral problems compared 
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to the multi-sensory stimulation with neutral stimuli. Neurobiological studies further raise the 
expectation that multi-sensory stimulation exerts a positive influence on both behavioral 
problems and sleep-wake cycles in people with dementia. A few researchers assume that sleep-
wake cycles could even play an intermediary role in the reduction of behavioral problems [7]. 

Thematic multi-sensory stimulation is, therefore, based on the following assumptions: a) stimuli 
are able to reinforce each other if they are thematically related; b) arousing positive memories 
exerts a positive effect on the behavior of people with dementia [13]. 

The study conducted by Goto and colleagues suggested that thematic multi-sensory stimulation 
might indeed lead to improvements in psychological and behavioral outcomes [14, 15]. In their 
study, a Japanese garden room was compared with stimuli in a Snoezelen room. The subjects who 
visited the Japanese garden room exhibited reduced stress levels and positive behavioral changes, 
which were observed to be either absent or present to a very limited extent in the subjects who 
visited the Snoezelen room [14]. One of the characteristics of Japanese gardens is that they are 
designed to occupy a small space and may be viewed from the living area. The Japanese garden in 
the study conducted by Goto et al. was a temporary indoor Japanese garden within a nursing 
home. The design of the garden represented a typical tea garden comprising stones (visual), plants 
(visual and olfactory), a water basin (sound and olfactory), a stone lantern (light), and a bamboo 
fence (visual). The fragrance of chrysanthemum was noticeable in the room [14, 15]. Goto et al. 
[15] explained the positive effects of the Japanese garden through a combination of factors: (1) 
the landscape of the Japanese garden induced the viewers to scan a wide area, increased their 
alertness, and decreased their physiological stress, compared to viewing a control unstructured 
garden space; (2) several subjects stated having pleasant memory associations with nature; (3) the 
fragrance of chrysanthemum from the garden lowered the average heart rate. 

The objective of the present study was to further explore the effects of enriched thematic 
multi-sensory group stimulation on the behavioral and psychological symptoms (depression, 
agitation, apathy, and sleep disturbances) in people with dementia. It was hypothesized that when 
a greater number of senses are stimulated simultaneously around a positive theme (enriched 
thematic multi-sensory stimulation), a greater positive impact on the behavioral and psychological 
symptoms occurs. The experimental thematic multi-sensory condition comprised a room in which 
a beach environment was simulated. The ‘beach’ theme was selected because it offers the 
opportunity to stimulate various senses, and is, in Dutch people, often associated with positive 
memories. The Beach Room stimulated senses through tactile, visual, auditory, olfactory, and 
taste stimuli. The control condition was a social café type condition. The following research 
questions were formulated: 

1) Does enriched thematic multi-sensory group stimulation in a beach environment reduce the 
symptoms of depression, agitation, and apathy among the nursing home residents with dementia 
in comparison to the non-enriched stimulation in a social café type condition?  

2) Does enriched thematic multi-sensory stimulation in a beach environment improve sleep-
wake cycles, observed behavior, and mood among the nursing-home residents with dementia in 
comparison to a non-enriched stimulation in a social café type condition? 
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2. Materials and Methods 

2.1 Study Design  

The present study was designed as a pilot randomized controlled trial (RCT) conducted with 
repeated measurements and the following two conditions: (1) enriched multi-sensory group 
stimulation in a thematic Beach Room; (2) visiting the nursing-home’s standard Grand Café room, 
without the enriched multi-sensory stimulation.  

2.2 Population  

The present study was conducted in a nursing home in the Netherlands in two comparable 
wards for people with dementia. All the residents with dementia who had been residing in one of 
the two wards for at least one month were eligible for inclusion in the present study. A total of 40 
residents (20 in the Beach Room group and 20 in the Grand Café group) were considered suitable 
for the pilot character of the study. 

2.3 Experimental and Control Conditions 

The experimental ‘Beach Room’ condition comprised a room in which a beach environment 
was simulated. The Beach Room stimulated the senses by including the following: sand, heat, and 
a breeze (tactile); sunlight and beach scenery (visual); beach and sea sounds (auditory); the smell 
of the sea (olfactory); and non-alcoholic drinks (taste). Sunlight was simulated by using the 
Suntech Trippel Lamp [luminous intensity: 12,000–25,000 lux; luminous spectrum: 315 nm–2000 
nm; sunlight power/m2: 400–500 W/m2] (www.suntechgroup.se). Groups of three to five residents 
were allowed to sit together in the condition, along with a nurse or occupational therapist. The 
environment encouraged these residents to interact with each other (e.g., to talk regarding the 
beach and the sea sounds or to throw a beach ball). These thematic interactions were also 
stimulated and supported by the nurse/occupational therapist present with the group. 

There is a hypothesis that stimuli that are gathered around a positive theme exert a greater 
impact than the stimuli that are not, and there have been indications that light, having 
conversations, being with others, and having something to drink could in themselves exert effects 
on the psychological and behavioral problems and the sleep-wake disturbances. Therefore, in the 
present study, the afore-stated effects were controlled by allowing a neutral availability of these 
effects in the control condition. The control condition entailed visits to the nursing home’s 
standard Grand Café room. The environment was referred to as the ‘Grand Café’ because the 
room looked similar to a normal café, where the residents were offered drinks (non-alcoholic) and 
were allowed to sit together around a table rather than alone. The room contained common items 
of old-fashioned furniture and attributes (e.g., lamps and a clock) as well as the Suntech Trippel 
Lamp (identical to the lamp placed in the Beach Room). It was decided to include the Suntech 
Trippel Lamp in both the conditions because, as reported by previous studies, the light from this 
lamp is itself expected to exert a positive impact on psychological and behavioral disturbances [16-
18]. If the conversations did not evolve naturally among the residents in the Grand Café, a 
nurse/occupational therapist maintained the continuity of the conversation, which could be 
regarding any topic. 
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2.4 Procedure 

The present study was conducted in the Dutch nursing home Vreugdehof in Amsterdam. Two 
nursing-home physicians attached to the two psychogeriatric wards participating in the study 
screened all the residents for eligibility. The residents were eligible if they: (1) had received a 
diagnosis of dementia, (2) had no comorbid psychiatric disorder, (3) were physically able to visit 
the Beach Room or the Grand Café environment, and (4) had not visited the Beach Room prior to 
the study. The legal guardians of each eligible resident were asked for their informed consent. All 
the residents for whom informed consent was obtained were assigned randomly to the Beach 
Room condition or the Grand Café condition. Randomization was conducted by the researcher 
(EvE) by writing the names of the eligible residents on a paper, folding the papers and putting 
them in a vase, and drawing papers from the vase one by one. First, the names of the residents 
selected for the experimental condition were drawn, followed by the names of those for the 
control condition. Randomization was conducted once per ward and per round. The residents 
assigned to one of the two conditions participated in the present study three times a week for 30 
min for a period of 12 weeks. This intensity and duration were selected because previous studies 
had demonstrated that the effects of MSS could be expected after six weeks of using this intensity 
[19]. Additionally, this intensity would provide an insight into the follow-up effects at twelve 
weeks. The participating residents always visited the Beach Room or the Grand Café at the same 
time of the day and with a permanent group of three to five people from their own ward that was 
accompanied by a nurse or an occupational therapist. This cycle of 12 weeks was repeated three 
times within a period of one year. There were two participating groups in each cycle and for each 
condition. In this way, a total of six groups were included in the experimental condition and six 
groups were included in the control condition, which corresponded to 20 residents per condition. 
The residents were always asked if they wished to visit the Beach Room or the Grand café. At 
certain times, they would not wish to go or did not feel well enough for the visit, in which case, 
they were not forced to go. In both conditions, there was one person who did not wish to go at all. 
In each cycle, there were three measurement time-points for the assessments of depression, 
agitation, and apathy: 

Pre-test: just prior to the beginning of the intervention;  
Post-test: six weeks after the commencement of the intervention;  
Follow-up: 12 weeks after the commencement of the intervention. 
In addition, measurements of residents’ sleep-wake cycles were noted, and the observations of 

their behavior and mood were recorded for five weekdays during the first, sixth, and twelfth 
weeks. A repeated measures design with pre-test, post-test, and follow-up measures was used, to 
enable an insight into the interim results. 

2.5 Measurements 

2.5.1 Socio-Demographic Characteristics and Preferences 

The following characteristics of the participating residents were assessed using a questionnaire 
that was completed by the contact nurses at the time of inclusion in the study: age, sex, marital 
status (married, widow/widower, divorced, unmarried, and other), having children (yes/no), and 
duration of institutionalization (<3 months, 3 months–1 year, 1–3 years, and >3 years). In addition, 
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preferences for beaches (yes/no) and Grand Cafés (yes/no) were assessed via the legal guardians 
of the residents after the allocation of the residents to one of the two conditions. Most of the 
residents with dementia present in the Dutch psychogeriatric nursing home wards suffer from 
moderate dementia (Global Deterioration Scale: stage 5) or moderately severe dementia (Global 
Deterioration Scale: stage 6) ([20]. If the residents were in the severe dementia phase (Global 
Deterioration Scale: stage 7) and were unable to move out of bed anymore, they were considered 
ineligible for participation in the present study. Since the differences among the Global 
Deterioration Scale stages of the residents were assumed to be minimal (stage 5 moderate 
dementia or stage 6 moderately severe dementia) in both the experimental conditions, this was 
not investigated any further. Additionally, the type of dementia is mostly unknown and could, 
therefore, not be used in the analyses. 

2.5.2 Primary Outcome Measures 

The primary outcome measures were: 
- Depression, measured using the MDS-Depression Rating Scale (DRS), with scores ranging 

from 0 to 14. A score of ≥3 indicated that a person was at an increased risk of being 
depressed [21]. The internal consistency of the DRS has been established at 0.71 (Cronbach’s 
α), while the sensitivity of this scale against a formal diagnosis of depression was 91%. The 
scale was developed specifically for the assessment of depression in the frail nursing home 
population on the basis of Certified Nursing Assistants observations [21]. Cornell Scale for 
Depression in Dementia (Dutch version) was also employed. A score of ≥8 in this scale 
indicated minor depression, while a score of ≥12 indicated moderate-to-severe depression 
[22]. The Cornell scale has a high inter-rater reliability (weighted Kappa = 0.67) and internal 
consistency (Cronbach’s α = 0.84) and was developed specifically for the assessment of 
depression in the people with dementia [22].  

- Agitation, assessed using the Cohen-Mansfield Agitation Inventory, with scores ranging from 
29 to 203. A score of ≥44 indicated agitation (CMAI) [23, 24]. The reliability of the inventory 
was investigated through test-retest, Cronbach’s alpha, and split-half methods, which were 
determined to be 0.99, 0.92, and 0.82, respectively. The validity of the questionnaire was 
investigated through convergent validity, inter-rater agreement across items, and 
exploratory factor analysis. The results from the factor analysis of the CMAI using varimax 
rotation method yielded 4 factors labeled as Aggressive Behaviors, Non-Aggressive 
Behaviors, Verbal Aggression, and Hiding Behaviors, which explained 73% of the total 
variance. Convergent validity was confirmed by computing a correlation coefficient between 
the subscales together and with the total scale, which was significant between 0.43 and 0.90 
(p < 0.01) [25]. 

- Apathy, measured using the Apathy Evaluation Scale, with scores ranging from 10 to 40. A 
score of ≥30 indicated apathy (AES) [26]. The internal consistency was determined to be 
excellent. In regard to congruent validity, the AES-10 and NPIa exhibited a moderate positive 
correlation, and when compared to a depression measure (CSDD), little or no positive 
correlation was observed, demonstrating satisfactory discriminant validity [27]. 

All four scales were previously validated in nursing-home residents with dementia. The scales 
were completed by the contact nurses of the residents. 
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2.5.3 Secondary Outcome Measures 

The secondary outcome measures were as follows: 
-  Sleep-wake cycles, assessed using Actiwatch activity monitor (CamNtech Ltd., Cambridge, 

UK). Actiwatch uses an accelerometer to monitor the occurrence and the degree of 
movement-induced accelerations. It is worn around the wrist. It provides a feasible, non-
invasive technique for studying sleep-wake cycles in institutionalized people with dementia, 
and is sensitive to treatment effects [16, 28]. Actiwatches were worn for five days a week, 
24 h each day, during the three measurement periods. The watches were held around the 
wrist by a bracelet that could be removed by cutting it through. When the participants did 
not wish to wear the Actiwatch any longer, the watch was removed. The Actiwatch data was 
then used to obtain information regarding the four aspects of sleep-wake cycle: (1) total 
mean activity across the days; (2) sleep efficiency on a scale (the time a person spends 
asleep in proportion to the total time spent in bed), ranging from 0% to 100%; (3) average 
sleep time across the days; and (4) sleep per night expressed as mean percentage per day.  

- Behavior of the residents, measured using the observation scale INTERACT. This observation 
scale has been designed specifically to measure the effects of multi-sensory stimulation on: 
speech (5 items; score 0–25); contact (4 items; score 0–20); reaction (4 items; score 0–20); 
stimulation (1 item; score 0–5); activities (4 items; score 0–20); and mood (4 items; score 0–
20) [29]. A study conducted on the effects of Snoezelen integration in 24-h dementia care by 
Van Weert et al. [30] demonstrated inter-rater reliability of 0.83 (range: 0.68–0.99) for 
INTERACT. 

- Mood of the residents, assessed using the INTERACT mood subscale and the observation 
scale FACE. The instrument FACE has been previously proved to be reliable in a severely 
demented and institutionalized population [31]. FACE comprises three face diagrams with 
different mouth shapes. Mood is rated as  if smile predominates in the resident,  if the 
expression remains neutral mostly, and  if frown is predominant. Scores in FACE range 
from 1 (happy) to 3 (sad). The Intra-class Correlation Coefficient (ICC) for the average FACE 
measures during the morning care was determined to be 0.88 (CI: 95%; range: 0.53–0.99) on 
the basis of observations of eight research assistants. Both INTERACT and FACE scales were 
completed by trained research assistants, who were blind to the research questions, prior 
to, during, and directly after the interventions. ‘Mood’ was added as a secondary outcome, 
so that an insight into the direct effects of the intervention on the residents’ mood could 
also be obtained. This was in addition to the further generic measures of depression that 
were answered by certified nursing assistants on the basis of their impression of the 
presence of depressive symptoms during the previous week. 

2.6 Statistical Analysis 

The present study followed the principles of intention-to-treat analyses: all the data associated 
with all residents participating in the present study were analyzed on the basis of the group they 
were initially (and randomly) assigned to, irrespective of whether they dropped out in-between or 
completely adhered to the treatment. Multi-level repeated measures analyses were conducted to 
analyze the data of the CMAI, MDS-Depression Rating Scale, Cornell, FACE, INTERACT and AES, as 
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well as to analyze the correlation with sleep-wake cycles [32, 33]. The analyses were performed 
using the MLwiN software [34]. Daniel et al. [35] concluded in their study that multi-level analysis 
is the best type of analysis in the cases with small sample sizes. Analysis of the Actigraph data was 
performed using the Actiwatch software (Cambridge Neurotechnology, Cambridge, England) and 
multi-level repeated measures analysis for continuous measurements over time with auto-
correlated errors (see [36]). In the multi-level analysis, three different levels were distinguished: (1) 
measurement, (2) resident, and (3) ward. The multi-level model takes proper account of all the 
available data yielding outcome measures – the paired samples of the residents who underwent 
two or three among all the tests (pre-test, post-test, and follow-up), as well as the unpaired pre-
measurement data of the residents for whom only pre-test data were available. The correlated 
paired measurements were controlled for by modeling the covariance between the 
measurements at residents’ level [32, 33]. Sex, marital status, having children, and preference for 
beaches and/or Grand Cafés were used as covariates in the model. Data of the residents with 
complete covariate data (n = 35) were analyzed using the intention-to-treat principle – all the 
participants were analyzed according to their group assignment. In case of all the pre-test, post-
test, and follow-up outcome measures, the adjusted estimated means and standard errors were 
calculated for both Beach Room and Grand Café conditions. The adjusted estimated means were 
the average scores corrected for the scores in the baseline measurement and the other covariates. 
In order to compare the differences in trends from pre-test to follow-up (linear or quadratic) 
between the experimental group and the control group, chi-squared statistics (df = 1) were 
calculated. If chi-squared ≥ 3.84 (p ≤ 0.05), the trends were considered differing significantly. Both 
linear and quadratic differences were calculated as it was possible that the effects of Beach Room 
and Grand Café conditions were larger at post-test (6 weeks) than at the follow-up (12 weeks). 
Owing to missing Actigraph data for 20 residents in the post-test dataset for sleep-wake cycles, it 
was possible to analyze the change in the sleep-wake data only between pre-test (baseline) and 
follow-up (12 weeks). Data were missing because Actiwatches were not available during the post-
test measurement period of these residents, while this was not the case for pre-test and post-test 
periods. The comparability between the experimental group and the control group was evaluated 
using independent t-tests and Chi-squared tests (p ≥ 0.05) (STATA version 11) on the following 
background characteristics: age, sex, having children, and duration of stay. 

2.7 Ethical Statement 

The present study was approved by the Medical Ethics Committee of the VU University Medical 
Center (Protocol number 12/432). Informed consent was obtained from the legal guardians of the 
residents of the two participating wards. Only the members of the research team (the authors) 
had access to the study data. 

3. Results 

3.1 Study Population 

A total of 60 residents were staying in the two wards of the nursing home at the time of the 
inclusion of residents in the present study. Among these 60 residents, five were excluded from 
participation because of comorbid psychiatric illness or because they were not sufficiently mobile. 
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Informed consent to participate in the present study was obtained from the legal guardians of all 
the remaining 55 residents. Among these 55 residents, only 49 eventually participated in the study 
because each condition offered room for a maximum of only three to five residents (depending on 
the types of wheelchairs used by the residents). Certified nursing assistants formed combinations 
of the residents who got along well together and for whom there was enough room. 

Figure 1 illustrates the participant flow. In the end, 35 among the 49 residents included in the 
study completed the follow-up: 18 residents in the Beach Room group and 17 residents in the 
Grand Café group. 

Table 1 presents the background characteristics of the participating residents at the pre-test. 
The results of the independent t-tests and Chi-squared tests (STATA version 11) revealed that 
there were no significant differences (p ≥ 0.05) between the characteristics of the two groups in 
terms of age (mean: 86.9 years), sex (75% were female), having children (79% had children), and 
duration of stay (49% ranged between three months and one year). 

 

Figure 1 Participant flow. 
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Table 1 Background characteristics of the participants (n=47). 

 Beach Room (n=24) Grand Café (n=23) 
Age, years (mean ± SD) 87.6 (±6.9) 86.3 (±5.9) 
Sex female, n (%) 17 (71%) 18 (78%) 
Marital status   
 Married, n (%) 5 (21%) 2 (9%) 
 Widow/widower, n (%) 14 (58%) 15 (65%) 
 Divorced, n (%) 3 (13%) 1 (4%) 
 Never married, n (%) 1 (4%) 4 (17%)  
 Other, n (%) 
Children 
 Yes, n(%) 
Duration of institutionalization  

1 (4%) 
 

20 (83%) 
 

1 (4%) 
 

17 (74%) 

 <3 months, n (%) 0 (0%) 1 (4%) 
 3 months – 1 year, n (%) 10 (42%) 13 (57%) 
 1 – 3 years, n (%) 9 (38%) 4 (17%) 
 > 3 years, n (%) 5 (21%) 5 (22%) 

No significant differences between the Beach Room and Grand Café conditions (p ≥.05). 

3.2 Depression, Apathy, and Agitation 

According to the MDS/RAI-DRS or the Cornell, no improvements in depression were observed 
among the residents that visited the Beach Room. The residents who were assigned to the Grand 
Café condition exhibited a significant reduction in depression, as measured with the MDS/RAI-DRS, 
from baseline to follow-up, while no differences from the baseline to follow-up were observed 
with the Cornell. The difference in trends from baseline to follow-up between the Grand Café 
group and the Beach Room group, as measured with the MDS/RAI-DRS, was also significant (Table 
2). 

In regard to apathy, a significant improvement was observed from baseline to follow-up in the 
residents who visited the Grand Café, while no improvement was observed in the residents who 
visited the Beach Room. However, no significant differences in trends from baseline to follow-up 
were observed between the Beach Room and the Grand Café conditions. Furthermore, the results 
presented in Table 2 indicated that there were no significant changes in agitation, neither 
between the conditions nor between the residents belonging to the two groups. 

3.3 Sleep-Wake Cycles 

The outcomes of the Actiwatch data analysis revealed no significant changes between the 
baseline and the follow-up in the Beach Room condition. In the Grand Café condition, a significant 
improvement was observed in sleep efficiency as well as in the percentage sleep per night from 
baseline to follow-up. These trends were also significant when compared to the trends observed 
for the Beach Room condition. No changes were observed in the activity levels and the mean sleep 
time per night in either of the conditions (Table 3). 
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Table 2 Differences in psychological and behavioral problems between the Beach Room and Grand Café conditions. 

Outcome measures Pre-test 
Adjusted Estimated Means 

(SD) 

Post-test 
Adjusted Estimated 

Means (SD) 

Follow-up 
Adjusted Estimated Means 

(SD) 

Differences 
in trends 

Differences in 
trends 

 Beach Café Beach Café Beach Café χ2 – linear χ2 -quadratic 

Depression         

- MDS/RAI-DRS (0-14) 1.73 (0.68) 2.16 (0.67) 2.10 (0.92) 1.66 (0.90) 1.79 (0.63)  1.13 (0.62)* 4.14** 0.11 

- Cornell (0-38) 6.68 (0.63) 6.78 (0.63) 7.00 (1.22) 8.64 (1.23) 6.98 (0.48) 7.15 (0.49) 0.02 1.12 

         

 Agitation          

- CMAI (29-203) 
 

41.41 (4.24) 41.49 (4.04) 38.34 (4.03) 37.28 (3.83) 41.74 (4.58) 36.63 (4.55) 3.19 2.48 

         

Apathy         

- AES (10-40) 
 

30.61 (3.21) 27.84 (3.14) 32.16 (3.26) 32.35 (3.11) 32.19 (3.13) 31.65 (3.06)* 0.91 1.10 

*significant trend from pre-test to follow-up within the tested group 
** significantly different trends in the Beach and Café groups from pre-test to follow-up in favor of the Grand Café group (chi-square, 1 degree of freedom) 
-The underlined scores in brackets after the measures indicate the most favorable score for the scale. Mean = estimated mean score (multilevel analysis); se = standard 
error; χ2 = chi-square (1 degree of freedom); MDS/RAI-DRS = Minimum Data Set/Resident Assessment Instrument-Depression Rating Scale-Dutch version; Cornell = Cornell 
scale for depression in dementia-Dutch version; CMAI = Cohen Mansfield Agitation Inventory-Dutch version; AES = Apathy Evaluation Scale-Dutch Version. 
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Table 3 Differences in the activity and sleep based on Actiwatch registrations between 
the Beach Room and Grand Café conditions. 

Outcome 
measures 

Pre-test 
Adjusted Estimated Means 

(SD) 

Follow-up 
Adjusted Estimated Means 

(SD) 

Differences 
in trends 

 Beach Café Beach Café χ2 – linear 
 

Activity      
Average total 
activity across the 
days. 

1.746 (8.203) 1.986 (8.135) 1.851 (7.476) 1.924 (7.596) 0.57 

      
Sleep      
Sleep efficiency% 
(0-100) 
The total time that 
a person sleeps as 
a percentage of 
the total time 
spent in bed.  

77.51 (6.68) 74.62 (6.68) 74.84 (7.06) 84.46 (7.26)* 4.62** 

Sleep time 
(minutes) 
Average sleep time 
per day. 

353.9 (87.23) 358.6 (85.55) 348.6 (70.61) 426.2 (74.96) 1.82 

Sleep% (0-100) 
Mean percentage 
sleep per night 
across the days.  

82.24 (5.48) 78.49 (5.55) 79.11 (5.55) 88.37 (5.83)* 7.20** 

*significant trend from pre-test to follow-up within the tested group 
** significantly different trends in the Beach and Café groups from pre-test to follow-up in the favor of the 
Grand Café group (chi-square, 1 degree of freedom) 

3.4 Observed Behavior and Mood 

According to the observations based on FACE, there was a significant improvement in mood in the 
Beach Room condition, while no such difference was observed in the trend in the Grand Café 
condition. In the case of mood measurements based on INTERACT, a significant improvement was 
observed from baseline to follow-up in the residents who visited the Grand Café. However, this 
effect was not significant when compared to the trend in the Beach Room condition. According to 
the observations based on INTERACT, there were significant improvements between baseline and 
follow-up in terms of speech, contact, response, and stimulation, in the Grand Café condition. This 
effect was also not significant when compared to the trend in the Beach Room condition (Table 4). 
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Table 4 Differences in observations of behavior and mood between the Beach Room and Grand Café conditions. 

Outcome measures  Pre-test 

Adjusted Estimated Means 

(SD) 

Post-test 

Adjusted Estimated 

Means (SD) 

Follow-up 

Adjusted Estimated Means  

(SD) 

Differences 

in trends 

Differences in 

trends 

 Beach Café Beach Café Beach Café χ2 – linear χ2 -quadratic 

Behavior          

INTERACT          

- Speech (0-25) 6.65 (2.53) 8.93 (2.43) 7.55 (2.51) 4.42 (2.52) 7.8 (2.50) 9.70 (2.50)* 0.03 3.65 

- Contact (0-20) 7.27 (2.04) 7.35 (1.97) 7.12 (2.16) 6.43 (2.08) 7.69 (2.00) 8.93 (1.95)* 1.14 0.96 

- Reaction (0-20) 7.81 (1.46) 6.91 (1.41) 6.10 (1.58) 5.95 (1.55) 7.62 (1.41) 8.61 (1.40)* 2.88 0.02 

- Stimulation (0-5) 2.05 (0.32) 2.09 (0.30) 1.95 (0.34) 1.59 (0.33) 2.36 (0.38) 2.34 (0.37)* 0.05 1.06 

- Activities (0-20) 12.46 (1.05) 13.59 (1.05) 13.77 (1.53) 13.57 (1.53) 13.15 (0.93) 14.26 (0.97) 0.00 0.47 

         

Mood         

INTERACT          

- Mood (0-20) 17.87 (0.66)  17.1 (0.65) 18.15 (0.59) 17.65 (0.61)  18.73 (0.50)  18.29 (0.51)* 0.17 0.03 

         

FACE (1-3) 1.61 (0.16) 1.61 (0.15) 1.48 (0.16) 1.81 (0.16) 1.32 (0.14)* 1.40 (0.13)* 0.19 2.97 

*significant trend from pre-test to follow-up within the tested group 
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4. Discussion 

In contrast to what was expected, no improvements in depression, apathy, agitation, sleep-
wake cycles, and observed behavior were achieved with the use of enriched thematic multi-
sensory stimulation conditions (the Beach Room). These conditions did lead to a small 
improvement in mood, although even this improvement was not significantly different from the 
trend observed in the control condition (the Grand Café condition). The control condition was 
observed to lead to improvements in depression, apathy, and sleep. At follow-up, the residents 
who had visited the Grand Café exhibited significantly fewer signs of depression (MDS/RAI-DRS) 
and apathy and better sleep efficiency. The improvements in depression and sleep efficiency 
observed in the control Grand Café condition were also significant when compared to the 
experimental Beach Room condition. 

One possible explanation for such findings, i.e., no psychological and behavioral changes in the 
Beach Room condition, could be that the theme of the beach and the related stimuli (e.g., the 
sounds of the sea, the feel of the sand, etc.) are associated with inactivity in Dutch culture. It is 
possible that for this population of nursing-home residents, who remain inactive most of the time, 
a more active environment such as that of a Grand Café is necessary to exert positive effects in 
regard to psychological, behavioral, and sleep problems. Observations based on INTERACT 
confirmed that the residents in the Grand Café condition exhibited higher activity compared to the 
residents in the Beach Room. Research indicates that being active may enhance sleep-wake cycles, 
which could, in turn, lead to improvements in regard to feelings of depression and apathy [37]. 

Another potential explanation is that the residents in the Grand Café condition were more 
exposed to daylight in comparison to the residents in the Beach Room condition. Higher exposure 
to daylight was because: 1) the Grand Café environment had windows; 2) residents in the Beach 
Room wore sunglasses as opposed to the residents in the Grand Café environment that didn’t, 
which could have prevented optimal absorption of light from the lamp. Research has 
demonstrated that exposure to daylight is able to positively affect the behavioral and 
psychological disturbances as well as the sleep-wake cycles in people with dementia [16-18]. 

Therefore, considering these two possible explanations, physical activity and exposure to 
daylight might be having a greater role in providing effectiveness in reducing behavioral and 
psychological disturbances in the nursing-home residents with dementia, in comparison to 
enriched thematic multi-sensory stimulation. Therefore, further research that includes controls for 
exposure to daylight and physical activity in the study design is required. 

Another finding that warrants reflection is the fact that effects on depression were observed 
when measurements were performed using the MDS/DRS-RAI and not when using the Cornell 
scale for depression in dementia. An explanation for this might be provided by the study 
conducted by Kurlowicz et al. [38], who reported in regard to their evaluation of the Cornell scale, 
the following conclusion: “...in frail, institutionalized older adults exhibiting high rates of dementia, 
medical illness, and functional disability, the measurements of depression that are less dependent 
on the items highly sensitive to comorbid conditions and not necessarily associated with 
depression may be more appropriate”. Examples of the items in the Cornell that are sensitive to 
comorbid conditions include ‘multiple physical complaints’ (item 7) and ‘weight loss’ (item 10). 
The DRS, which was developed specifically for the assessment of depression in frail nursing-home 
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population, is less dependent on physical conditions, and could, therefore, serve as a suitable 
example of a ‘more appropriate’ instrument. 

Comparable studies that examine the effects of thematic multi-sensory stimulation in people 
with dementia are scarce, causing difficulty in determining the effectiveness of (enriched) 
thematic multi-sensory stimulation and identifying the key elements resulting in this effectiveness. 
Goto and colleagues reported obtaining a positive effect of thematic multi-sensory stimulation, in 
the form of a Japanese garden, on the stress levels and the behavior of the nursing-home 
residents with dementia [14, 15]. The effects observed in their study could be attributed to the 
residents being active and exposed to daylight, as opposed to the arousal of positive memories or 
the reinforcement of stimuli through thematic stimulation. 

Studies examining the effects of psychosocial interventions on disturbances in the sleep-wake 
cycles in people with dementia are also scarce [39]. The present study indicated that achieving 
positive outcomes in this regard did not require the application of enriched thematic multi-
sensory stimulation, and it could rather be achieved by employing less complex interventions such 
as non-thematic interactions in a standard Grand Café setting. However, not all the measured 
indicators of sleep–wake cycles in the residents who visited the Grand Café setting exhibited 
improvement. Therefore, further research is required for identifying the elements of psychosocial 
interventions that could be playing a role in enhancing the aspects of sleep-wake cycles. 

5. Limitations 

While the present pilot study is among the first to explore the effects of thematic multi-sensory 
stimulation on psychological and behavioral disturbances in dementia and on sleep-wake cycles, it 
nonetheless has certain limitations. 

Firstly, the study explored the effects of only one type of enriched thematic multi-sensory 
stimulation. It is possible that other types of enriched thematic multi-sensory stimulations, such as 
the Japanese Garden or a flower garden, exhibit higher effectiveness in improving psychological 
and behavioral disturbances, in line with the results reported previously by Goto and colleagues 
[14, 15], for example. 

The second limitation was that the present study did not employ control for the influence of 
daylight sufficiently. Although the same lamp was used in both the conditions, there was the 
presence of natural light in the control setting and sunglasses in the experimental one, which 
might have interfered with the results associated with the effects on mood and sleep. However, 
the manner in which this might have affected the outcomes is unknown. 

The third limitation was that it was a pilot study based on small sample size. Although the study 
had sufficient power to establish certain effects in the Grand Café condition, future research 
involving larger samples are required to formulate definitive conclusions. 

The fourth limitation was that the present study did not systematically assemble information 
from the participants themselves regarding how the environments made them feel, which could 
have provided greater insight into the (non) effective elements and the possible working 
mechanisms. Future research should, therefore, use a mixed-method design, in which qualitative 
information from the residents themselves is also obtained and utilized. 
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6. Conclusions 

The results of the present study indicated that enriched thematic multi-sensory stimulation 
does not necessarily exhibit higher effectiveness in reducing psychological and behavioral 
problems among nursing-home residents with dementia compared to stimulation that is not 
enriched. The control condition comprising a Grand Café environment, which included extra 
daylight, exhibited higher effectiveness. Further investigation to unravel the effective elements 
and the possible working mechanisms is recommended for future research in this area. 
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Abstract  
Background: Dementia is a progressive and debilitating condition that affects millions of 
patients in the United States with an enormous impact on healthcare costs, caregivers, and 
society. Patients with dementia often experience dementia-related neuropsychiatric 
disturbances, commonly known as Behavioral and Psychological Symptoms of Dementia 
(BPSD) and more recently Neuropsychiatric symptoms (NPS) in dementia. These symptoms 
include verbal and physical agitation, aggression, disinhibition, affect lability, apathy, 
psychosis, depression, and anxiety. Symptom management is important to optimize quality 
of life, minimize further functional decline, and delay institutionalization. We aim to review 
the existing published literature on pharmacologic and non-pharmacologic management of 
NPS. 
Methods: PubMed, Google Scholar, and Cochrane were searched for available reviews, 
systematic reviews, meta-analysis, and randomized controlled trials on diagnostic tools and 
treatment strategies for NPS. Some of the searched terms used included, “neuropsychiatric 
symptoms of dementia treatment,” “NPS treatment,” “pharmacologic treatment NPS,” 
“non-pharmacologic treatment NPS,” “scales NPS.” We also searched for the term “BPSD” 
instead of “NPS” and “neurocognitive disorder” instead of “dementia.” 
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Recent Findings: There are different treatment modalities to address NPS, including 
pharmacologic and non-pharmacologic approaches, but the evidence throughout the years 
has been controversial and mostly studied in Alzheimer’s disease population making less 
generalizable to other dementia populations. 
Summary: NPS continues to be a prevalent and debilitating condition in the elderly 
population with dementia. Non-pharmacologic strategies continue to be the first-line 
treatment for NPS despite lack of strong evidence because of their potential benefit and 
absence of side effects. Conversely, pharmacologic strategies have a potential risk for side 
effects in addition to the lack of strong evidence about their benefits in NPS; therefore, 
deprescribing is an important consideration in the management of these patients. 

Keywords  
Behavioral and psychological symptoms of dementia (BPSD); neuropsychiatric symptoms 
(NPS); dementia; pharmacologic treatment; non-pharmacologic approach; agitation; 
aggression; psychosis 

 

1. Introduction 

Dementia is a disorder characterized by a decline in cognition involving learning and memory, 
language, executive function, complex attention, perceptual-motor, and social cognition. The 
decline is severe enough to impact daily function and independence [1]. The most common type 
of dementia is Alzheimer’s disease (AD) which affects around 5.4 million of Americans and its 
prevalence will continue to grow [2]. Patients with dementia often present with neuropsychiatric 
disturbances which have been referred to as Behavioral and Psychological Symptoms of Dementia 
(BPSD) and more recently described as Neuropsychiatric Symptoms (NPS) of dementia [3].  

The reported prevalence of NPS varies but has been documented to be as high as 96%. This 
includes verbal and physical agitation, aggression, disinhibition, irritability, affect lability, apathy, 
psychosis, depression, and anxiety [4, 5]. Patients can present with one or more symptoms and 
although there have been efforts to classify these symptoms there is not a unique classification 
system, which could help clinicians determine treatment for target symptoms. In an effort to 
better understand NPS, Lyketsos et al [6] looked at the range of NPS in patients with AD and 
identified three categories of symptoms. Class A included patients with one or less symptoms; 
class B included patients who experienced 3-6 symptoms in the affective domain such as 
depression, anxiety, irritability, apathy, and aberrant motor behavior; and class C included patients 
who experienced 3-7 symptoms consistent with a psychotic syndrome, with both hallucinations 
and delusions, being the smallest group. Lastly, they found that non-specific agitation was present 
in all three classes and accounted for 20% of symptoms.  

The cause of the behavioral disturbances is often multifactorial and can occur in all types of 
dementias. Common etiologies include metabolic disturbances such as electrolyte and glucose 
abnormalities, acute kidney injury, hepatic encephalopathy, hypoxia, and thyroid dysfunction. 
Other medical contributing causes include pain, infection, medications’ side effects, 
cerebrovascular accidents, traumatic brain injury, seizures, constipation, or sleep-related 
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conditions. Psychological causes include depression, grief/loss, posttraumatic stress disorder, 
underlying primary psychotic and/or mood disorder, and anxiety. Lastly, environmental factors 
can also trigger symptoms and these include changes in home environment and caregivers, 
hospitalizations, and lack of trained caregivers [4, 5]. One important consideration when 
recognizing NPS is differentiating it from delirium because their treatment approaches vary and 
delirium can present with negative outcomes with high mortality if left untreated [7, 8]. NPS has 
also been associated with negative outcomes such as faster progression of dementia and 
increased mortality. Additionally, poor quality of life, functional decline, higher healthcare costs, 
reduced time to institutionalization, and caregiver distress are other common negative outcomes 
[5, 9-15].  

Therefore, recognition and management of NPS is important, however identification of 
symptoms, as well as treatment have demonstrated to be challenging. There is still no consensus 
about the use of a specific screening measure nor an ideal treatment approach for these patients 
despite extensive literature exploring pharmacologic and non-pharmacologic treatment strategies 
for NPS. It is possible that the lack of robust evidence is due to the complexity and variety of 
symptoms within NPS. But there are additional reasons that may be contributing to the gaps in the 
literature such as various study designs with different types of dementias resulting in less 
generalizable findings, studies targeting different symptoms within NPS, the use of different 
validated scales to identify and track severity of NPS, as well as implementation of different 
treatment designs even within the same category. This has led to clinicians treating these 
symptoms in a more empirical manner and researchers to continue to explore options following 
similar study trends.  The present review aims to provide guidance for clinicians and researchers 
regarding treatment for NPS by summarizing up-to-date literature on the pharmacologic and non-
pharmacologic management of NPS in patients with dementia, including a variety of study designs 
and findings, in addition to information about most utilized assessment tools and the role of 
deprescribing in this population. 

2. Materials 

The authors searched PubMed, Google Scholar, and Cochrane for available reviews, systematic 
reviews, meta-analysis, and randomized controlled trials over the last 15 years regarding 
treatment strategies and validated scales for NPS. Search terms were: “neuropsychiatric 
symptoms of dementia treatment,” “NPS treatment,” “pharmacologic treatment NPS,” and “non-
pharmacologic treatment NPS.” Additionally, the terms “BPSD” and “neurocognitive disorder” in 
lieu of “NPS” and “dementia” were also searched. For validated scales, the terms “scales” and 
“diagnostic tools” were used in addition to searching for each of the individual validated scales.  

3. Tools to Measure NPS 

Due to the challenges in recognizing NPS, the use of scales can be tremendously helpful for 
clinicians and caregivers [3]. There are multiple validated scales available to help identify 
neuropsychiatric symptoms. Our literature review demonstrated that the most commonly utilized 
scales are Behavioral Pathology in Alzheimer’s disease Rating Scale (BEHAVE-AD), Cohen–
Mansfield Agitation Inventory (CMAI), Neuropsychiatric Inventory Questionnaire (NPI), the Brief 
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Psychiatric Rating Scale (BPRS), and Clinical Global Impression (CGI). Other used measures include 
the Pittsburgh Agitation Scale (PAS) and the Neurobehavioral Rating Scale (NBRS). 

Assessment tools can address symptoms differently and agitation and aggression are good 
examples of that. These are common NPS that can contribute to hospitalizations, difficulty with 
placement, and caregiver burden.  Volicer at al proposed that agitation and aggression are 
different constructs. Agitation being increased in verbal and motor activity, while aggression being 
a behavior with the intent to cause harm. This appears to be a relevant difference because each of 
these symptoms can correlate with the severity of the dementia, in addition to help identify the 
support a patient may need. Scales that assess aggression and agitation as one entity include the 
Positive and Negative Syndrome Scales (PANSS), Neuropsychiatric Inventory Questionnaire (NPI), 
and Cohen–Mansfield Agitation Inventory (CMAI). On the other hand, some other scales treat 
these syndromes as separate features such as the Brief Psychiatric Rating Scale (BPRS), 
Neurobehavioral Rating Scale (NRS), and BEHAVE-AD [16]. 

The Behavioral Pathology in Alzheimer’s disease Rating Scale (BEHAVE-AD) is one of the first 
scales developed to screen for NPS [17]. This scale evaluates 25 characteristics on a 4-point 
severity scale in AD patients. It includes symptoms of paranoia/delusional ideation, hallucinations, 
activity disturbances, aggressiveness, diurnal rhythm disturbances, affective disturbances, and 
anxiety/phobias. The BEHAVE-AD-FW was later developed to add frequency-weighted dimensions 
in order to improve sensitivity, and the Empirical BEHAVE-AD (E-BEHAVE-AD) was developed to 
include assessment of direct observation of symptoms. Therefore, these three versions of the 
BEHAVE-AD help to assess for affective, motor, and psychotic NPS specific to AD and not 
symptoms associated with cognitive and/or functional domains of AD [18].  

The Cohen–Mansfield Agitation Inventory (CMAI) was created in 1986 with the purpose of 
evaluating the frequency of agitation in the elderly living at nursing homes. There are currently 
other versions developed including a long form with expanded definitions helpful for caregivers, a 
short form, a community form, and one developed to evaluate for disruptiveness of behaviors. It 
can be delivered by a caregiver or a trained staff and evaluates 29 behaviors, each rated in a 7-
point scale, being limited to the assessment of verbal and motor agitation/aggressive behaviors 
[19].  

The Neuropsychiatric Inventory Questionnaire (NPI) screens for delusions, hallucinations, 
dysphoria, anxiety, euphoria, agitation/aggression, aberrant motor activity, disinhibition, and 
irritability/lability. One important difference with the BEHAVE-AD is the fact that it screens for 
irritability, apathy, and disinhibition which can be present not only in AD, but also in other types of 
dementias [20]. 

Other scales that have been used in dementia treatment studies include the Brief Psychiatric 
Rating Scale (BPRS) which was originally developed in 1962 to mainly screen for symptoms of 
depression, anxiety, and psychosis, as well as the Clinical Global Impression (CGI) developed as a 
clinicians’ assessment of a patient’s global functioning before and after a study medication, in 
addition to evaluation of illness severity [21-23]. 

Although these scales can be helpful to identify NPS, detailed clinical assessment and collateral 
information gathering are recommended in order to assess for baseline symptoms, disease 
progression, severity, and environmental factors contributing to symptoms [24]. Ismail et al [25] 
compared E-BEHAVE AD, NBRS, and NPI to determine detection of behavioral disturbance and 
psychosis, as well as response to treatment. They found that the E-BEHAVE-AD was able to detect 
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agitation in more cases compared to the other measures, while NPI detected greater 
improvement of agitation compared to others. Becoming familiar with these scales can be helpful 
because there is not a single instrument that works for all patients and studies have implemented  
different scales based on the target symptoms they are studying [16, 24]. 

4. Management Strategies 

NPS management can be divided into pharmacologic and non-pharmacologic treatment 
options. There are no FDA approved medications for the treatment of NPS and evidence is 
conflicting. The non-pharmacologic interventions continue to be recommended as first-line 
treatment [26, 27]. 

5. Non-Pharmacologic Treatments 

Multiple non-pharmacologic interventions have been studied, but no defined group of 
strategies has been clearly recommended for the management of NPS. The lack of robust evidence 
may be the result of studies including different dementia types, the fact that NPS has a wide range 
of symptoms, as well as the wide variety and designs of non-pharmacologic strategies studied. 
Despite of this, some non-pharmacologic strategies have shown to improve symptoms, 
particularly when used within an integrated and multidisciplinary approach. Additionally, they can 
help increase involvement and support from caregivers, and more importantly, there are no 
documented side effects which is significant, especially when compared to pharmacologic 
treatments. Therefore, these interventions continue to be the first-line treatment to manage NPS 
[24, 27].  

The DICE approach has demonstrated to be a helpful tool for clinicians and can be easily 
implemented when assessing NPS in patients with dementia. This approach includes description of 
the behaviors, investigation of possible underlying reversible causes, creation of a collaborative 
team to develop a treatment plan, and evaluation of the effectiveness of implemented strategies. 
The DICE approach can be implemented in all settings in combination with other strategies used 
for the management of NPS [26, 28].  

Caspar et al [29] divided non-pharmacologic treatment alternatives in indirect interventions 
when being targeted to the caregivers and multidisciplinary treatment teams, and direct 
interventions when strategies are directed to the patient. During the last few years, there have 
been several studies looking at different non-pharmacologic strategies in both direct and indirect 
domains.  Within the indirect group, one relevant study was completed by Gitlin et al [30] who 
developed a program to help reduce environmental stressors and improve caregiver skills. This 
program showed some improvement of patients’ behaviors in addition to decrease caregiver 
burden with activities being better handled and less time consuming.  

Within the direct domain, music therapy has been widely studied [31, 32]. Vink et al [33] 
completed a randomized controlled trial with 94 patients and compared music therapy (listening 
to music, sung or played by the therapist, as well as participation in music activities via singing, 
dancing or playing a music instrument) with recreational activities.  They found a short-term 
decrease in agitation measured by the CMAI for both groups and although music therapy resulted 
in greater decrease of scores, the difference was not statistically significant. Ray et al [34] used 
music therapy (therapeutic singing, music and movement, and a tonal protocol) in 132 nursing 
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home patients with moderate-severe dementia and found that it reduced agitation measured by 
the CMAI, as well as depression, when compared to usual care, but there was no improvement in 
wandering behaviors. Music therapy was later included in the papers by Livingston et al with 
similar findings. Another frequently used strategy within the direct domain is aromatherapy. 
Press-Sandler et al [35] completed a review of the literature about the effectiveness of 
aromatherapy in managing NPS. They found significant heterogeneity between studies regarding 
target population, type of oil, method of administration, and duration. There were positive and 
negative results with proximity to the nose in inhalation therapy being a common finding for the 
positive studies.  

Livingston et al [36] completed a systematic review to compare non-pharmacologic 
interventions for the management of agitation in patients with dementia.  They found supporting 
evidence for music therapy and sensory interventions in care homes. These strategies have shown 
to reduce emergent agitation. Conversely, these activities have no long-term effect or impact on 
severe agitation. Training caregivers for person-centered skills and communication has shown to 
be effective for severe agitation and there is some preliminary data on the prevention of 
emergent agitation. Individual observation and assessment have shown some benefit in care 
homes only. On the contrary, light therapy, home-like care, and aromatherapy have not shown to 
improve agitation. There is insufficient evidence regarding exercise, family training in behavioral 
management, cognitive behavioral therapy, unsupervised staff training, and environmental 
interventions for management of agitation.  

Abraha et al [37] completed another systematic review and found great variation between 
studies. They categorized the wide variety of interventions in different groups: a) sensory 
stimulation interventions such as shiatsu/acupressure, aromatherapy, massage therapy, light 
therapy, sensory garden/horticultural activities, music/dance therapy, Snoezelen multisensory 
stimulation therapy, and transcutaneous electrical nerve stimulation; b) cognitive/emotion-
oriented interventions like cognitive stimulation, reminiscence therapy, validation therapy, and 
simulated presence therapy; and c) behavior, multicomponent, and other interventions including 
exercise therapy, animal-assisted therapy, and dining room environment-based interventions. Out 
of 38 systematic reviews/meta-analyses and 129 primary studies, they found music therapy to be 
effective in reducing agitation. Additionally, they found home-based behavioral techniques, 
communication skills training for caregivers and staff, as well as patient-centered care and 
dementia care mapping to be effective in the management of NPS, in particular for cases of severe 
agitation.   

In summary, there have been many studies about non-pharmacologic strategies for NPS with 
positive and negative findings, but overall these strategies continue to be recommended as first-
line treatment due to common findings regarding their easy implementation and the possibility of 
positively impacting patients’ outcomes. 1) Non-pharmacologic strategies are safe and have 
minimal side effects; 2) most strategies can be implemented in different settings from hospitals to 
nursing homes; 3) non-pharmacologic approaches can be provided by people on different roles 
from caregivers to medical providers; 4) communication skills training and patient-centered care 
have consistently shown to improve NPS [38]. 
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6. Pharmacologic Interventions 

There is extensive literature about pharmacologic interventions to manage NPS, but the 
evidence continues to be controversial in particular for agitation for which there is still no FDA-
approved medication. Most of the studies have been completed on AD population, making the 
findings not generalizable to all dementia subtypes.  Additionally, there are not randomized 
placebo-controlled trials on most pharmacologic agents and outcome measured differ between 
studies  making the identification of target symptoms for the various pharmacologic agents 
challenging [39]. 

Recognizing the neurobiology behind NPS can help understand why certain pharmacologic 
agents have been studied to target some areas of the central nervous system with the goal to 
treat NPS. Studies looking at AD have found that NPS can be the result of central nervous system 
dysfunction in multiple areas of the brain, including circuit disconnection at the frontal-subcortical 
and cortico-cortical networks. Also, can be a dysfunction in monoaminergic systems that involve 
serotonin, norepinephrine, and dopamine neurons located in the brain stem and projecting to 
various regions of the brain. Additionally, there are studies suggesting the potential role of 
glutamate-mediated excitatory neurotoxicity [13, 40].  Multiple pharmacologic groups have been 
studied for the treatment of NPS and these include antipsychotics, antidepressants, 
anticonvulsants and mood stabilizers, acetylcholinesterase inhibitors, cannabinoids, prazosin, 
among others. 

6.1 Antipsychotics (Table 1) 

Antipsychotics have been the most studied group of medications for the management of NPS. 
There have been research studies looking at antipsychotics for management of NPS, which have 
demonstrated improvement of some types of behavioral disturbances in dementia; however this 
group of medications continues to not be recommended as first-line treatment despite these 
findings mainly due to concerns for side effects, poorly conducted studies, and lack of 
generalizability of results among all dementia subtypes [41, 42]. The American Psychiatric 
Association (APA) developed guidelines about the use of antipsychotics to treat agitation and/or 
psychosis in patients with dementia and here are some important aspects of these guidelines [27]. 
APA recommends against using this group of medications as first line unless the agitation and/or 
psychosis are severe enough to pose a safety risk on the patient or others. APA also recommends 
that if antipsychotics are not effective after a 4-week trial with an adequate dose, they should be 
discontinued. First generation antipsychotics (FGA) such as haloperidol have shown to have 
increased mortality risk in patients with dementia when compared to second generation 
antipsychotics (SGA)[43, 44]. Due to the great number of studies on haloperidol, there is a specific 
recommendation not to use this medication as first line for non-emergent situations; however the 
use of haloperidol in emergent cases such as delirium is appropriate as long as it is not for long-
term use [45, 46].  
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Table 1 Antipsychotics for the treatment of NPS. 

Study Design Sample Size Dementia Type NPS Measure 

1999 
De Deyn 
et al. [47] 

13-week double-blind study 
comparing placebo with 
risperidone or haloperidol. 

344 

AD 
Vascular 
Dementia 
Mixed 

BEHAVE-AD 
CMAI 
CGI 

2006 
Schneider 
et al. 
(CATIE-
AD) [48] 

Double-blind, placebo-controlled 
trial to assess treatment 
differences between olanzapine, 
risperidone, quetiapine, and 
placebo for the management of 
psychosis, aggression or agitation. 

421 AD CGI 

2007 
Rainer et 
al. [49] 

8-week, rater-blinded, randomized 
trial to compare quetiapine and 
risperidone.  

72 

AD 
Vascular 
Dementia 
Mixed 
Frontotemporal 

NPI 
CGI 
CMAI 

2009 
Rappaport 
et al. [50] 

Double-blind, placebo-controlled 
trial to evaluate tolerability of 
intramuscular (IM) aripiprazole in 
patients with agitation. 

129 

AD 
Vascular 
Dementia 
Mixed 

PANSS-PEC 
ACES 
CGI 

2011 
Barak et 
al. [51]  

6-week randomized, double-blind, 
controlled trial comparing 
risperidone and escitalopram.  

40 AD NPI 

2013 
Teranishi 
et al. [52] 

8-week, rater-blinded, randomized 
trial comparing risperidone, 
Yokukansan and fluvoxamine.  

82 

AD 
LBD 
Vascular 
Dementia 

NPI (nursing 
home version) 

2014 
Freund-
Levi et al. 
[53]  

12-week randomized open-blind, 
controlled trial comparing 
galantamine and risperidone.  
 

100 AD NPI 

Non-Randomized Controlled Trials 
2017 
Yoshida et 
al. [54] 

Post-hoc analysis of CATIE-AD trial 421 AD BPRS 

AD: Alzheimer’s disease; Mixed: Alzheimer’s and vascular dementia; LBD: Lewy Body Dementia; NPI: 
Neuropsychiatric Inventory Questionnaire; CMAI: Cohen–Mansfield Agitation Inventory; CGI: Clinical Global 
Impression; BEHAVE-AD: Behavioral Pathology in Alzheimer’s Disease Rating Scale; BPRS: Brief Psychiatric Rating 
Scale; PANSS-PEC: Positive and Negative Syndrome Scale Excited Component; ACES: Agitation-Calmness 
Evaluation Scale. 

6.1.1 SGA 

Second generation antipsychotics have been widely studied for the management of NPS with 
agitation and aggression being the symptoms better targeted by SGAs. Out of all SGAs, risperidone, 
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quetiapine, aripiprazole, and olanzapine have been the most studied agents within that class. One 
important consideration about the literature on SGAs for the management of NPS, is the fact that 
the findings have evolved and changed over time, especially with regards to side effects and 
efficacy of SGAs when compared to other pharmacologic classes. Therefore, highlighting some of 
these studies, their designs, and the conflicting findings can help illustrate the challenges of NPS 
treatment and the value of being cautious when utilizing SGAs in this group of patients [55].  

The Clinical Antipsychotic Trials of Intervention Effectiveness-Alzheimer’s Disease (CATIE-AD0) 
study [48] was a randomized controlled trial conducted to assess treatment differences between 
olanzapine, risperidone, quetiapine, and placebo for the management of psychosis, aggression or 
agitation in 412 patients with AD. It showed no significant differences between antipsychotics 
regarding improvement of symptoms measured by Clinical Global Impression of Change (CGIC). 
Subsequently, a post hoc analysis of the CATIE-AD demonstrated that improvement of symptoms 
with the use of olanzapine, risperidone, or quetiapine at 2 weeks was associated with response to 
such medications at 8 weeks. Additionally, they found reduction in symptoms in 2 weeks that was 
associated with response at week 8 [54].  

Out of all SGAs, risperidone has been most commonly studied and found to improve symptoms 
of agitation and aggression. In 1999, De Deyn et al [47] compared risperidone and haloperidol with 
placebo in 344 patients with AD finding that patients on risperidone had higher improvement of 
BEHAVE-AD scores with aggression being the symptom primarily reduced. No significant 
extrapyramidal symptoms (EPS) were noticed with risperidone. Rainer et al [49] did an 8-week 
rater-blinded randomized trial in 72 patients looking at the differences between risperidone and 
quetiapine in management of NPS measured by NPI, CMAI, and CGI. Both medications resulted in 
improvement of all three measures, without significant differences between them. Additionally, 
both SGAs were well tolerated without significant differences regarding adverse events including 
EPS. Freund-Levi et al [53] completed a 12-week randomized, controlled open-label study to 
compare use of galantamine versus risperidone in 100 patients with AD and found that both 
medications improved symptoms measured by NPI, but risperidone was significantly superior 
treating irritability, as well as agitation.  

Differing from these previous studies, risperidone has demonstrated to have increased side 
effect burden when compared to other medications and some common side effects include 
sedation, falls, constipation, and EPS. One example is the comparison of risperidone with selective 
serotonin reuptake inhibitor (SSRIs) antidepressants, resulting in no significant differences 
regarding improvement of NPS, however risperidone consistently showing increased EPS side 
effects [51, 52].  

Aripiprazole has been studied primarily to target psychotic symptoms in patients with NPS with 
favorable results in three placebo-controlled trials. Additionally, Rappaport et al [50] completed a 
placebo-controlled trial to evaluate the tolerability of intramuscular aripiprazole in agitated 
patients and found improvement in the Positive and Negative Syndrome Scale (PANSS) Excited 
Component (PEC) score, the Agitation Calmness Evaluation Scale (ACES), CGI-S and CGI-I rating 
scales. From a safety perspective, aripiprazole has shown to increase sedation but no EPS, weight 
gain, or cardiovascular side effects [56]. More recently, Brexpiprazole  has been studied in this 
population, however no definite results found and more research needed to determine efficacy 
and safety in patients with dementia [57].  
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Second Generation Antipsychotics and Side Effects. In addition to side effects described above, 
SGAs have shown to increase the risk of cerebrovascular events (CVE) in elderly patients with 
dementia. The mechanisms that could explain this elevated risk of CVE are their cardiovascular (CV) 
side effects, including blood pressure elevation, orthostatic hypotension, arrhythmias, as well as 
dehydration, thromboembolic effects, venous stasis, and hemoconcentration possibly due to 
sedation and sedentary lifestyle. Additionally, hyperprolactinemia has been associated with 
increased endothelial dysfunction and platelet aggregation, in addition to decreased insulin 
sensitivity. Indirectly, SGAs have metabolic side effects such as weight gain, diabetes, and 
hyperlipidemia resulting in increased CV risk [58, 59]. 

QT prolongation is another negative CV side effect of antipsychotics and there have been 
multiple studies looking at the QT interval effect of these medications. Gareri et al [59] completed 
the largest cardiac safety study regarding the impact of antipsychotics on QT interval and which is 
referenced by the Food and Drug Administration (FDA). Thioridazine had the greatest risk of 
prolonging QT interval followed in descending order by ziprasidone, quetiapine, chlorpromazine, 
risperidone, olanzapine, aripiprazole, and haloperidol. Beach et al [60, 61] completed a review of 
QT prolongation and risk of Torsade de Pointes in association with psychotropic medications. They 
highlighted important risk factors for QT prolongation which are particularly relevant in geriatric 
populations including history of long QT syndrome, being female, advanced age, electrolyte 
abnormalities, diuretic use, bradycardia, heart failure, myocardial infarction, renal and/or hepatic 
dysfunction, hypertension, hypoglycemia/diabetes, hypothyroidism, CNS injury, malnutrition, and 
polypharmacy. They reported that thioridazine continues to have the greatest risk among typical 
antipsychotics and ziprasidone among atypical antipsychotics compared to olanzapine, risperidone, 
and quetiapine, which have not been clearly associated with Torsades de Pointes. Besides 
antipsychotic medications, they reported that selective serotonin reuptake inhibitors (SSRIs), 
especially citalopram and tricyclics can lead to QT prolongation. 

6.2 Antidepressants (Table 2) 

Prevalence of depression in patients with dementia is as high as 40% [14] and antidepressants 
have been studied not only to target depressive symptoms, but also to treat behavioral 
disturbances. A Cochrane review by Seitz et al [62] looked at studies comparing SSRIs to placebo, 
typical, and atypical antipsychotics. They found poor evidence given heterogeneity in the way 
agitation was measured, as well as small sample size studies. There were some findings suggesting 
that citalopram and sertraline were more effective than placebo, but no significant differences 
were found when compared to antipsychotics. Barak et al [51] completed a 6-week randomized 
double-blind controlled trial and did not find significant differences between escitalopram and 
risperidone, however risperidone’s tolerability was lower and side effects included EPS. Teranishi 
et al [52] did an 8-week rater-blinded, randomized trial and compared risperidone, fluvoxamine, 
and yokukansan and found no significant differences between groups. Fluvoxamine was found not 
to impact cognition although described side effects included hallucinations, delusions, refusal to 
eat, and falls; for risperidone EPS was described. The Citalopram for Agitation in Alzheimer Disease 
(CitAD) study [63] showed that the addition of citalopram to a psychosocial intervention improved 
agitation when compared to placebo. Patients on the citalopram group had increased anorexia, 
diarrhea, fever, worsening cognitive abilities, and QT interval impact. Viscogliosi et al [64] 
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completed a 6-month longitudinal study and found that citalopram had similar effects compared 
to olanzapine and quetiapine with fewer side effects, including falls, all-cause hospitalizations, and 
orthostatic hypotension. No differences were observed for cognitive, functional decline, and QTc 
prolongation.  

Table 2 Antidepressants for the treatment of NPS and depressive symptoms comorbid 
with dementia. 

Study Design Sample 
Size 

Dementia 
Type 

NPS 
Measure 

2010 
Rosenberg et al. 
[65] 
Weintraub et al. 
[66] 

Randomized double-blinded treatment 
comparing sertraline to placebo.  131 AD 

mADCS-
CGIC 
CSDD 

2011 
Barak et al. [51] 

6-week randomized, double-blind 
controlled trial comparing risperidone 
and escitalopram.  

40 AD NPI 

2013 
Teranishi et al. 
[52] 

8-week, rater-blinded, randomized 
controlled trial comparing risperidone, 
yokukansan and fluvoxamine for the 
treatment of NPS. 

82 

AD 
LBD 
Vascular 
Dementia 

NPI (nursing 
home 
version) 

2014 
Porsteinsson et 
al. 
(CitAD) [63] 

Randomized placebo-controlled, 
double-blind trial looking at citalopram. 186 AD 

NBRS-A 
mADCS-
CGIC 
CMAI 
NPI 

2017 
Viscogliosi et al. 
[64] 

Longitudinal 6-month study 
randomized to citalopram, quetiapine, 
or olanzapine. 

75 AD 

NPI 
mADCS-
CGIC 
 

Non-Randomized Controlled Trials 

2011 
Seitz et al. [62] 

Cochrane Review about safety and 
efficacy of antidepressants for 
management of NPS. 

692 

AD 
Vascular 
Dementia 
Mixed 

CGI 
NPI 
GBS 
CMAI 
BEHAVE-AD 
NBRS 
BRSD 

2012 
Sepehry et al. [67] 

Meta-analysis of the efficacy of SSRI 
and SNRI medications for depression 
comorbid with dementia. 
  

598 
studies AD N/A 

2002 
Bains et al. [68] 
2018 (update) 
Dudas et al. [69] 

Cochrane review about effectiveness of 
antidepressants to manage depression 
in patients with dementia. 

1592 
Any type 
(DSM 
criteria) 

N/A 
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AD: Alzheimer’s Disease; Mixed: Alzheimer’s and vascular dementia; LBD: Lewy Body Dementia; NPI: 
Neuropsychiatric Inventory Questionnaire; CMAI: Cohen–Mansfield Agitation Inventory; CGI: Clinical Global 
Impression; mADCS-CGIC: Modified Alzheimer’s Disease Cooperative Study-Clinical Global Impression of Change; 
BEHAVE-AD: Behavioral Pathology in Alzheimer’s disease Rating Scale; CSDD: Cornell Scale for Depression in 
Dementia; GBS: Global Behavior Scale; NBRS: Neurobehavioral Rating Scale; BRSD: Behavioral Rating Scale for 
Dementia.  

Depression can also contribute to NPS in patients with dementia. In review of the literature for 
depression management, Bains et al [68] completed a Cochrane review about antidepressant use 
in dementia and found that sertraline was superior compared to other antidepressants. On the 
other hand, a more updated Cochrane review by Dudas et al [69] showed that antidepressant 
treatment had no effect on depression rating scales however found some positive evidence 
regarding depression remission when compared to placebo. No differences were found within 
antidepressant groups. The DIADS-2 study [65, 66] did not find any effect of sertraline versus 
placebo at 12 and 24 weeks of treatment. Additionally, Sepehry et al [67] conducted a meta-
analysis and found that there is no evidence to support efficacy of SSRIs for the treatment of 
depression comorbid with Alzheimer’s dementia. HTA-SADD trial [70] also found no significant 
differences between sertraline, mirtazapine and placebo. Additionally, the sertraline group had 
gastrointestinal side effects compared to placebo.  

In summary, antidepressants have not shown robust evidence in the management of agitation 
and/or depression in patients with dementia, however when compared to atypical antipsychotics, 
they have better side effect profile. 

6.3 Anticonvulsants and Mood Stabilizers (Table 3) 

6.3.1 Valproic Acid (VA) 

VA has been studied for the management of behavioral disturbances in dementia and the 
available data does not suggest that VA is an effective treatment for NPS, in particular for agitation 
[71]. Meinhold et al [72] conducted a retrospective analysis to asses for the impact of VA on NPS. 
They found that VA as monotherapy and in combination with benzodiazepines and/or 
antipsychotics provided some benefit in managing NPS symptoms. VA as monotherapy showed 
improvement of cognitive skills, including daily decision making and short-term memory. Tariot et 
al [73] conducted a 6-week double-blind, placebo-controlled clinical trial in 153 nursing home 
residents with AD and agitation. They looked at improvement of NPS through BPRS comparing VA 
with placebo and found no significant difference between groups. Forester et al [12] completed a 
6-week open label naturalistic pilot study to assess efficacy of VA as monotherapy or in 
combination with SGA as measured by the CMAI and NPI (nursing home version). They found that 
use of VA both as monotherapy and in combination with SGA to help physical aggression and 
irritability, with lower doses of VA needed when used combined. VA was least effective on physical 
non-aggression and verbal agitation. A recent Cochrane Review [74] on VA for agitation in patients 
with dementia showed that VA is probably ineffective in treating agitation and the risk for adverse 
effects is increased. There was variability in the way studies accounted for symptoms and use of 
agitation scales. There have been randomized controlled trials on VA however none have shown 
positive results for the use of it in patients with NPS. 
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Table 3 Anticonvulsants for the treatment of NPS. 

Study Design Sample 
Size 

Dementia 
Type NPS Measure 

1998 
Tariot et al. 
[75] 

6-week randomized, multisite, parallel-
group study to evaluate efficacy, safety and 
tolerability of carbamazepine. 

51 AD BPRS 
CGI 

2001 
Olin et al. [76] 

6-week randomized, double-blind, placebo-
controlled trial with carbamazepine.  21 AD CGI 

BPRS 
2005 
Tariot et al. 
[73] 

6-week double-blind, placebo-controlled 
clinical trial using valproic acid.  153 AD 

BPRS 
CGI-C 
CMAI 

2007 
Forester et al. 
[12] 

6-week open label naturalistic pilot study to 
assess efficacy of VA as monotherapy or in 
combination with second generation 
antipsychotics. 

15 Dementia 
(DSM-IV) 

CMAI 
NPI (nursing 
home version) 
CGI 

2009 
Sommer et al. 
[77] 

8-week multicenter, randomized, double-
blind placebo-controlled study using 
oxcarbazepine. 

103 

AD 
Vascular 
Dementia 
Mixed 

NPI 
BARS 

2010 
Mowla et al. 
[78] 

8-week double-blind randomized trial 
comparing topiramate and risperidone.  89 AD 

CMAI 
NPI 
CGI 

2015 
Suzuki et al. 
[79]  

16-week open-label trial to look for efficacy 
of lamotrigine.  40 AD NPI 

Non-Randomized Controlled Trials 
2005 
Meinhold et 
al. [72] 

Retrospective analysis to assess impact of 
valproic acid in nursing home residents. 3302 Not 

specified 

Minimum 
Data Set 
(MDS) 

 
2012 
Yeh et al. [71] 

Review study to look at efficacy of mood 
stabilizers for NPS.    

2013 
Cooney et al. 
[80] 

Retrospective design of consecutive cases 
of patients managed with gabapentin for 
NPS over 6-month period.  

7 

AD 
Vascular 
Dementia 
Mixed 

Clinical 
evidence of 
behavioral 
disturbance.  

2018 
Baillon et al. 
[74] 

Cochrane review of randomized and 
placebo-controlled trials to assess efficacy 
and adverse effects of VA when used to 
treat agitation in patients with dementia 

430 
Any type 
(DSM 
criteria) 

BPRS 
CMAI 
CGI 
SDAS 
OAS 

2019 
Supasitthumr
ong et al. [81]  

Systematic review looking at gabapentin 
and pregabalin for NPS management. 

24 
studies 

Any type 
(DSM 
criteria) 

Variety of 
measures 

VA: Valproic Acid; AD: Alzheimer’s disease; Mixed: Alzheimer’s and vascular dementia; NPI: Neuropsychiatric 
Inventory Questionnaire; CMAI: Cohen–Mansfield Agitation Inventory; CGI: Clinical Global Impression; BARS -- 
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Brief Agitation Rating Scale; BPRS: Brief Psychiatric Rating Scale; SDAS -- Social Dysfunction and Aggression Scale; 
OAS – Overt Aggression Scale. 

6.3.2 Topiramate 

Topiramate has also been studied for the treatment of behavioral symptoms in patients with 
dementia. Mowla et al [78] did an 8-week double-blind randomized controlled trial using CMAI 
and NPI as outcome measures to compare topiramate with risperidone. They found improvement 
of symptoms in both groups without significant differences and not significant changes in 
cognitive status noticed. One important consideration is that topiramate was used in low doses to 
prevent decline in cognitive function. Despite this one study, there have been no randomized 
placebo-controlled trials to determine efficacy of topiramate in NPS and the literature suggests 
cognitive side effects which need to be taken with caution in patients with underlying 
neurocognitive disorder.   

6.3.3 Carbamazepine 

Yeh et al [71] reviewed all antiepileptic medications for the treatment of behavioral symptoms 
of dementia. They found a meta-analysis and three randomized controlled trials regarding 
carbamazepine which showed to be effective in treating aggression, hostility and possibly 
agitation. Despite having the most supportive evidence for management of NPS within this group 
of medications, carbamazepine has serious adverse effects including Stevens-Johnson syndrome 
and drug-drug interaction which are significant side effects that require extreme caution [75, 76]. 

6.3.4 Gabapentin, Lamotrigine, and Oxcarbazepine 

In a retrospective design of cases Cooney et al [80]  found that low-dose gabapentin could be 
effective in treatment of aggression in patients with vascular dementia. A recent systematic 
review by Supasitthumrong et al [81] about evidence of gabapentin and pregabalin in the 
management of NPS found low-evidence for the use of these medications for that matter. There 
are case series showing positive results with gabapentin, however there are no randomized 
controlled trials [71]. Suzuki et al [79] completed a preliminary open-label trial to determine 
efficacy of lamotrigine in treatment of NPS in patients with AD and found that administration of 
lamotrigine decreased NPI scores, including subscales for anxiety and irritability. No randomized 
controlled trials have been completed for lamotrigine. There is one randomized controlled trial on 
oxcarbazepine and lacks positive results for the treatment of NPS [71, 77]. 

6.4 Acetylcholinesterase Inhibitors (AChEIs) (Table 4) 

AChEIs have been widely studied for their positive effects on cognition. They have limited 
evidence for the treatment of NPS, specifically agitation and aggression, but have good evidence 
for their effect on depression, dysphoria, apathy, and anxiety [82, 83]. Holmes et al [84] 
completed an open-label randomized trial and found that donepezil compared to placebo had 
positive effects for the treatment of NPS. To the contrary, Howard et al [85] completed a 12-week 
randomized trial and did not find that donepezil was more effective than placebo. Freund-Levi et 
al [53] studied galantamine versus risperidone for the treatment of NPS in a randomized, 
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controlled, open-blind trial and significant reduction in symptoms was found in both groups with 
risperidone being more effective targeting irritation and agitation. Galantamine also showed 
improvement of cognitive symptoms. When looking specifically at side effect profile of AChEIs, 
Pariente et al [86] found an increased risk for myocardial infarction among older patients treated 
with AChEIs in combination with antipsychotics. Arrhythmias and hypotension are also known 
cardiac side effects of these medications. 

Table 4 AChEIs for the treatment of NPS. 

Study Design Sample Size Dementia Type NPS Measure 
2004 
Holmes et 
al. [84] 

Open label randomized trial 
looking at effectiveness of 
donepezil compared to placebo.  

96 AD NPI 

2004 
Howard et 
al. [85] 

12-week randomized controlled 
trial comparing donepezil to 
placebo for the management of 
NPS 

272 AD CMAI 
NPI 

2014 
Freund-Levi 
et al. [53] 

12-week randomized open-blind, 
controlled trial comparing 
galantamine and risperidone.  

100 AD NPI 

AD: Alzheimer’s disease; Mixed: Alzheimer’s and vascular dementia; NPI: Neuropsychiatric Inventory 
Questionnaire; CMAI: Cohen–Mansfield Agitation Inventory.  

6.5 Newer Studied Agents (Table 5) 

Although there are a great number of recent studies targeting NPS with newer pharmacologic 
agents, more research and high-quality study designs are needed in order to determine efficacy 
and safety of these medications.  

Table 5 Novel agents for the treatment of NPS. 

Study Design Sample 
Size 

Dementia 
Type 

NPS 
Measure 

2015 
Cummings et 
al. [87] 

12-week multicenter, double-blind, placebo-
controlled trial to compare efficacy, safety and 
tolerability of dextromethorphan 
hydrobromide–quinidine sulfate. 

220 AD NPI 

2015 
Van den Elsen 
et al. [88] 

Randomized double-blinded, placebo-
controlled trial looking at efficacy of 
tetrahydrocannabinol.  

22 Not 
specified NPI 

Non-Randomized Controlled Trials 
2014 
Woodward et 
al. [89] 

Retrospective systematic review. 40 
Any type 
(DSM 
criteria) 

PAS 
CGI 
GAF 

AD: Alzheimer’s disease; Mixed: Alzheimer’s and vascular dementia; NPI: Neuropsychiatric Inventory 
Questionnaire; CMAI: Cohen–Mansfield Agitation Inventory; CGI: Clinical Global Impression; PAS: Pittsburgh 
Agitation Scale; GAF: Global Assessment of Functioning. 
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6.5.1 DM-Quinidine 

There is growing interest in medications that affect the glutamate system as potential 
treatment for NPS. Dextromethorphan hydrobromide (DM) modulates glutamate, and also acts as 
a serotonin and norepinephrine reuptake inhibitor in addition to being neuronal nicotinic receptor 
antagonist. DM-quinidine (DM/Q) is an FDA-approved treatment for pseudobulbar affect and its 
symptoms has some overlap with agitation in AD [87]. The first randomized placebo-controlled 
trial found that DM/Q significantly reduced agitation compared to placebo. Regarding side effects, 
there were no deaths; however, falls occurred in a great percentage of DM/Q patients, followed 
by diarrhea, urinary tract infections, and dizziness. There were no significant changes in vital signs 
and/or electrocardiogram and no evidence of cognitive decline or somnolence [57, 87]. 

6.5.2 Cannabinoids 

Cannabinoids have been found to be neuroprotective in dementia and have an impact on 
reducing pain sensation, which could potentially improve NPS symptoms; however the exact 
mechanism is unknown [13]. Cannabinoid receptor agonist, dronabinol, has shown to improve 
anorexia, agitation, and nocturnal disturbances in patients with dementia; however, these studies 
have been low-quality with small sample sizes, therefore more research is needed. Woodward et 
al [89] completed a retrospective chart review studying 40 patients who were treated with 
dronabinol for behavioral problems or appetite symptoms and found significant decrease on 
agitation scale (PAS), CGI scores, as well as sleep duration and meals intake. A randomized double-
blind controlled trial by van den Elsen et al [88] using tetrahydrocannabinol to manage NPS found 
no significant differences in the NPI scores compared to placebo.  

6.5.3 Other 

Some studies have suggested that norepinephrine at the α1-adrenoceptor may contribute to 
the pathophysiology of dementia-related agitation and aggression and the theory is that Prazosin 
may reduce adrenalin in the brain leading to less behavioral problems. Scyllo-inositol has also 
been studied and thought to improve synaptic activity in networks underlying NPS by regulating 
brain myoinositol metabolism and phosphoinositol signaling, in addition to providing protection 
from oligomer-induced toxicity due to beta-amyloid anti-aggregation effects; however, no positive 
studies found. Other medications that have been studied and do not have enough supporting 
evidence include Primavanserin a 5-HT2A inverse agonist approved for treatment of Parkinson’s 
disease psychosis; Lumateperone a serotonin re-uptake inhibitor on 5-HT2A receptor at low doses 
and modulating D2 and D1 receptors; ORM-12741 selective alpha 2c adrenergic receptor 
antagonist being developed for AD [57]. 

7. Deprescribing 

After review of the current literature for the treatment of NPS in patients with dementia, it is 
evident that multiple medication groups have been studied however placebo-randomized 
controlled trials are lacking, most studies are low-quality, and have demonstrated conflicting 
results for using pharmacologic agents to treat NPS, with findings about increased risk for side 
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effects. On the other hand, non-pharmacologic treatment strategies have shown to improve NPS 
without the complicated side effect profile of medications.  It is important to recognize that lack of 
training of caregivers, poor person-centered care, understaffing of healthcare centers, and lack of 
understanding of the natural progression of dementia can lead to inadequate assessment of NPS, 
poor implementation of non-pharmacologic strategies, as well as the overuse of pharmacologic 
agents (especially antipsychotics) [90]. In addition to increased availability and easy 
implementation of non-pharmacologic measures, consideration of deprescribing can result in 
improvement of NPS in elderly patients with dementia. Deprescribing can help decrease 
medication side effect burden (e.g., anticholinergic symptoms), sedation, gastrointestinal 
discomfort, sleep disturbances, among others. Another important role of deprescribing is 
discontinuing medications that are contraindicated in certain populations but are prescribed for 
short-term management of NPS or even without clear indication. One common example is 
patients with Lewy Body Dementia who are prescribed antipsychotics which can often worsen 
some symptoms [91]. One important step providers should take in the process of deprescribing is 
become more familiar with the literature available on pharmacologic agents and the natural 
course and end-of-life care of dementia, in addition to understand the barriers for discontinuing 
medications in the older adult population [92-96]. 

8. Conclusion 

NPS in dementia is common, distressing for both patients and caregivers, and known to result 
in negative outcomes. Being able to recognize the wide range of symptoms within NPS is crucial 
and can be done by utilizing the various validated scales that are available in combination with in-
person interview for patients and their caregivers. While there is extensive literature offering 
guidance on pharmacologic and non-pharmacologic interventions, there is no strong evidence to 
support either group of strategies. Consequently, there is no consensus about ideal strategies to 
implement in the management of NPS. Regardless, non-pharmacologic options continue to be 
recommended as first line treatment because they can be implemented in various settings and 
have minimal side effects. Strategies including music therapy, communication skills training, and 
patient-centered care have shown to be most helpful. On the contrary, there are many studies 
about pharmacologic strategies, but such studies continue to show conflicting results in addition 
to significant concern about potential serious side effects, therefore consider the value of 
deprescribing in the management of NPS in dementia. Lastly, treatment of NPS requires 
involvement of the patient, family, surrogate decision makers, and the multidisciplinary team of 
providers [97]. 
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Abstract  
Background: Mania in older adults is associated with a high rate of medical and neurological 
disease.  
Objective: The goal of this review is to describe the phenomenon of manic episodes in 
patients suffering from dementia. 
Methods: Medline and Google Scholar searches were conducted for relevant articles, 
chapters, and books published before 2019. Search terms used included dementia, late-
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onset, mania, and elderly. Publications found through this indexed search were reviewed for 
further relevant references. 
Results and Conclusions: Manic states in older adults often present with confusion, 
disorientation, distractibility, and irritability rather than elevated, positive mood. The 
literature on mania and hypomania in dementia is limited. It consists mostly of case reports 
and small samples of patients. 

Keywords  
Dementia; late-onset; mania; elderly 

 

1. Introduction 

Dementia includes impairments in cognitive skills associated with gradual loss of functional 
status and ability to perform everyday activities. Decline in memory is considered a hallmark 
symptom of dementia, but non-cognitive symptoms such as changes in personality [1], delusions 
[2, 3] (sometimes in bizarre forms [4, 5]), misidentification syndromes [6], mood changes [7], 
sexual disinhibition [8], wandering [9], aggressive behavior [10], and other neuropsychiatric 
symptoms [11, 12] are also prevalent, especially during later stages. Alois Alzheimer, describing 
the disease that bears his name, reports symptoms such as delusions, hallucinations, and verbal 
outbursts [13]. Late-onset mania has been considered rare, but sometimes, it is described in 
patients suffering from dementia. 

2. Manic Clinical Features 

Aspects of mania represent exaggerations of normal behaviors. Clinical pictures of mania and 
melancholia do not differ substantially from the description proposed by Kraepelin's psychiatric 
nosology [14] but a debate has opened on the nosographic borders of the manic-depressive illness. 

Manic symptoms cover a spectrum of severity from cyclothymia to severe delirious mania [15]. 
Klerman described a continuum from normal happiness or joy through mild changes that remain 
within the normal range, cyclothymic and hypomanic personalities, psychotic mania, and delirious 
mania. He suggested naming this manic spectrum with the term “elation” [15]. The manic mood is 
not always decidedly oriented towards gaiety. Even the more good-natured manic patient does 
not tolerate being contradicted and easily gets angry. Therefore, the dysphoric mood becomes 
evident (dysphoria: from the Greek dysphoros = hard to bear). The exaltation of affectivity can be 
transformed from an unbridled joy in a turbulent moodiness and in a dangerous litigiousness [16]. 
The patient is restless and impulsive; he always needs to do something, and the ideas are 
immediately transformed into actions, often indelicate and inopportune. The patient speaks 
without stopping and imagination is exalted. The manic syndrome is phenomenologically 
“positive,” including elated mood, expansiveness, dysregulated sleep, increased energy and 
activity, accelerated ideation, and hypertrophic self-esteem [17]. However, the psychopathological 
structure of mania also includes negative components such as the weakening of thinking skills and 
the reduction of conative attention with difficulty concentrating on a topic and following a speech. 
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The fundamental and prevailing tone of the manic state is represented by affective exaltation; 
when emotional expression is fleeting, periods of despair, apprehension, and tearfulness 
intermingle with euphoria [18]. Unlike what is believed, the manic patient is not usually 
sympathetically euphoric; self-assertion occurs through contempt for others, which can be 
manifested by verbal or physical aggression. Joking, facetious, yielding attitudes often give way 
suddenly to anger and bad moods, configuring a mixed type of manic symptomatology with the 
co-presence of opposite polarity symptoms, due to their rapid alternation [19]. Moderateness, 
poise, and composure disappear and loss of normal social inhibitions and behaviors that contrast 
with education and personality characteristics emerge. The behavioral abnormalities 
encompassed by disinhibition (e.g. unrestrained buying sprees, sexual disinhibition) overlap with 
the psychopathology of some form of secondary mania. Regarding temporality, it is based on the 
“here and now.” The patient lacksan understanding of the concept of unfolding over time: he lives 
only in the “now” and in the “now” all his/her contacts with the environment are limited [16]. 
Among the clinical features of mania, delusions and hallucinations are described in the current 
edition of the Diagnostic and Statistical Manual (DSM-5) of the American Psychiatric Association 
[20]. Delusions are frequent psychopathological characteristics during manic episodes. Grandiose 
delusions are present in up to 60% of cases, while between 18% and 65% of patients experience 
persecutory delusions; auditory hallucinations are found from 7% to 48% of cases [21]. A serious 
clinical condition is the so called “Bell’s mania” also known under the name of delirious mania. 
Quite succinctly, it consists of the overlapping of manic symptoms with those of the clinical picture 
of the delirium representing a potentially life-threatening disorder. This condition has no formal 
diagnostic classification. When, in the 19th century, Luther Bell described this clinical picture, he 
underlined its sudden onset, severe insomnia, loss of appetite, exceedingly great over-activity, the 
presence of hallucinations and extremely bizarre delusions, and the rise of confusion [22]. Some 
authors have described a close relationship of delirious mania with catatonia [23]. According to 
Bipeta et al. [24], Bell’s mania is often ignored and misdiagnosed in clinical practice. It poses a 
diagnostic dilemma for clinicians and constitutes a therapeutic challenge.  

3. Primary and Secondary Mania 

In 1978, Krauthammer and Klerman proposed the concept of secondary mania as a syndrome 
with multiple causes [25]. “Primary mania” (or "idiopathic" or "essential" mania) is habitually 
considered as a phase of manic-depressive disease, whereas “secondary mania” (or “organic 
mania”) consists of an expansive episode that complicates various types of neurological, endocrine, 
or toxic-metabolic pathologies in the absence of previous history of affective disturbance [20]. For 
example, manic features may derive from the intake of some substances, such as amphetamine, 
cocaine, and volatile substances (i.e. paints and gasoline). We must also consider the cases in 
which medical illnesses affect patients with bipolar disorder (BD) without any correlation between 
the two illnesses [26]. On a diagnostic level, it is very important to distinguish a primary mania 
from a secondary mania given the important prognostic and therapeutic implications (removal, 
where possible, of the etiopathogenetic factor) [4]. The clinical and anamnestic aspects suggestive 
of secondary mania are: an identifiable medical condition that has temporally preceded a mood 
syndrome, mania (usually, the manic/hypomanic picture due to a medical condition may appear 
within weeks or a few months), negative personal premorbid history, absence of family history for 
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mood disorders, and senile age onset [25]. A nosographic problem that has been asked is whether 
it is right to exclude patients with a history of affective disorder from the category of organic 
mania [25]. In fact, some argue that organic pathology only promotes the emergence of primary 
affective symptoms. It will be impossible to dispel the doubt until a biological marker is developed 
to identify idiopathic BD [27]. 

Although secondary mania is a condition that may occur at any point across the lifespan, older 
people, being more fragile, showing a high prevalence of comorbid medical conditions, and 
presenting a high probability of taking multiple medications, are at risk of presenting a secondary 
mania [28]. Authors [25] noted that relatively late age at onset (over 40 years) was a characteristic 
of manic states associated with medical or neurological conditions or drugs. Manic states may 
develop after a heterogeneous group of organic disorders [29] including, but not limited to, stroke 
[30], HIV infection [31], partial seizures (both simple partial and complex partial seizures) [32], and 
intracranial space-occupying lesions [33]. Corticosteroids were most often involved in the cases of 
organic mania due to medications [34]. Other medications and substances that induce mania in 
patients without BD are levodopa, atypical antipsychotic drugs, monoamine oxidase inhibitors 
(MAOIs), alcohol, and cocaine [35]. 

4. Neuroanatomic Basis of Manic Symptoms 

Emotional regulation refers to the process that influences which emotions we have, when we 
have them, and how we experience or express them [36]. How brain damage gives rise to manic 
symptoms is not perfectly known. Many different abnormalities of brain function and structure 
have been proposed to explain the behavioral signs of secondary mania. Scientific literature 
suggests results that are not always satisfactory and sometimes conflict with each other, but right-
sided brain lesions seem to predominate among patients with lesional mania [37, 38]. Several 
circuits and brain areas may be affected especially in the right basotemporal regions of the limbic 
system and in the basal ganglia including the head of the right caudate nucleus [30, 39-41]. Many 
authors sustained that a right orbitofrontal damage is essential for the appearance of a secondary 
mania [39, 42, 43]. It has been assumed that the interruption of fronto-temporal circuits 
contributes to the onset of manic symptoms. The frontal lobes probably are involved in 
elaborating an inhibitory influence upon the limbic systems and an interruption in the fronto-
temporal pathways could lead to release of limbic functions from inhibition and potentially a 
manic syndrome [44]. In some studies, manic symptoms significantly correlated with cerebellar-
pontine lesions because these areas are connected with frontal and posterior parietal–
subcortical–thalamic circuitry via inputs to the thalamus [45-47]. Secondary manic syndrome may 
occur with solitary lesions affecting the temporal lobe [37, 41]. The left frontal lobe is a hub for 
positive emotion (i.e. happiness) generation [48]. Emotional dysregulation with persistent 
elevations in positive emotion may generate debilitating clinical symptomatology such as mania, 
risk-taking, and disinhibition. 

5. Manic Syndrome in the Elderly 

According to statistics, mania affects about 1% of the population over the age of 18 [49]. No 
statistically significant differences were found in the distribution of the disorder between the two 
sexes. The most frequent onset age of idiopathic manic-depressive illness is around 30 years, with 
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minor episodes in the early 20s [37]. There is strong evidence of a genetic component of the 
disorder [37]. It can present for the first time in old age, with a third peak (especially in males) in 
the eighth and ninth decades [50]. However, the incidence of new onset mania is generally 
believed to decline over the course of a lifespan [51]. The incidence of mania at age >75 years has 
been reported to be approximately only 2 per 100,000 persons [52]. Generally, elderly patients 
have been found to have suffered more episodes of depression before a first manic episode; some 
patients have developed a first manic episode after age 60 [29]. Other older individuals developed 
new-onset mania without any past psychiatric illness [29]. There are controversies concerning the 
clinical expression of mania in old age. As reported by Broadhead and Jacoby [53], it appears that 
the clinical profile of first-episode mania in the elderly is not fundamentally different from the 
presentation in young patients with mania. In reverse, according to George [54], the clinical 
picture is characterized not so much by inhibition as by the presence of anxious restlessness, 
dysphoria or irritability, and negativity. Hostility is prominent. There are confusional features and 
paranoid ideation (persecutory delusions are more common in the elderly). Slater and Roth [55] 
commented that in elderly manics, speech and thought lack the typical “sparkle and versatility” 
and are commonly “threadbare and repetitious,” overall severity may be “relatively mild;” on the 
other hand, “hostility and resentment” are often marked. Furthermore, mania in older adults can 
have more of a major negative impact than in younger adults; older manic patients compared with 
younger adults presented higher rates and longer duration of hospitalization and showed a slower 
rate of improvement [28, 56]. Older patients may develop cognitive problems during an acute 
manic episode that appear clear after the episode resolves (i.e. manic pseudodementia); similarly, 
a demented patient with mania may also be misdiagnosed as an agitated dementia patient 
without an affective disorder [57]. Of interest is a study finding that 20% of first-episode manic 
patients over 60 years of age had a close temporal association between the onset of mania and 
evidence of cerebral organic disorder [53]. In one retrospective study of 50 patients with mania 
who were older than 65 years, it was the first manic episode for 28% of the patients and 71% had 
a comorbid neurological disorder [58]. 

6. Mania and Dementia 

A serious and common complication of dementia is the occurrence of mental and behavioral 
disturbances. Late-onset mental illness is often symptomatic of medical or neurological conditions. 
There is an intricate and composite relationship between mood disorders and cognitive 
impairment. They can precede cognitive dysfunction being a “risk factor” for dementia; on other 
occasions, cognitive changes have been interpreted as a residual symptom of affective disorders 
[59, 60]. Nillson et al. [61] found an increased probability of developing major depressive disorder 
or developing a manic episode in patients with dementia compared with patients with other 
chronic and disabling medical illnesses. Manic states are considered unusual in dementia, and 
elderly demented patients with manic-like symptoms are sometimes misdiagnosed as having 
delirium, especially if the symptoms are dominated by disorganised thinking, as in severe mania 
[61]. Authors suggested that dementia releases latent bipolarity in individuals with certain 
predispositions, such as affective temperaments (the term “temperament” refers to the emotional 
domain of personality) [62]. Although an epidemiologic study suggested that the increased 
incidence in first hospitalizations for mania in late life was due to an association with dementia 



OBM Geriatrics 2019; 3(3), doi:10.21926/obm.geriatr.1903070 
 

Page 94/127 

[63], this has not been supported by subsequent studies [53, 64-66]. There are differences in the 
presentations and premorbid histories of dementia and mania. According to Brooks and Hoblyn 
[28], dementia would likely be preceded by changes in cognitive abilities in the absence of 
affective symptoms; the cognitive changes of dementia usually occur over years, in contrast to 
those of primary mania, which are abrupt and accompanied by affective symptoms. Appleby and 
Rosenberg [67] described an elderly patient who was diagnosed with dementia following a solitary 
episode of mania. The literature has recently described several commonalities in the 
pathophysiological processes of BD and dementia. In addition to bipolar I and bipolar II, 
researchers proposed adding bipolar variants III, IV and V. Recently, others suggested creating a 
new category at the intersection of bipolarity and dementia; a variant of BD, defined as type VI [62] 
which is characterized by mixed-labile mood symptoms and cognitive dysfunction associated with 
hyperthymic/cyclothymic/irritable temperament, family history of BD, refractoriness to 
antidepressants and acetylcholinesterase inhibitors but favourable response to mood stabilizers 
and/or atypical antipsychotics [68]. We try to describe the phenomenon of mania in some 
subtypes of dementia. 

7. Alzheimer’s Disease (AD) 

AD is the most common form of dementia characterized by an insidious onset and a chronic 
and slowly increasing progression that leads to a serious interaction and impairment in the 
activities of daily life. If the first symptoms are in the cognitive sphere, with the progression of the 
disease the neuropsychiatric manifestations become more significant. Depressive symptoms occur 
commonly in patients with AD [7]. By contrast, mania is rare. Aspects of irritability and aggression 
associated with cognitive impairment and functional decline may be misdiagnosed for late onset 
BD (LOBD) [69]. There is also important clinical evidence linking AD and BD as well in the clinical 
course (just think of the mixed rapid cycling episodes of BD, which often have the clinical 
presentation of dementia) and in residual symptoms being known for stable and lasting cognitive 
dysfunctions in all phases of BD. There is a discrepancy between an expert observer's assessment 
and patients' awareness of the presence of manic symptoms. Among the first, 3.5% experienced 
manic symptomatology, while among the latter only one patient among 110 recognized the 
presence of the disorder [70]. According to Lyketsoset et al. [49], the prevalence of mania among 
people living with AD is 2.2%. However, a study carried out at Memory Clinics between people 
with moderate to severe AD has shown that euphoria manifestations occur in 15% of patients; 
these attitudes are however considered mildly distressing by the caregivers [71]. There are very 
limited reports on mania induced by cholinesterase inhibitors (CHEIs). 

Scientific literature [72] describes the case of a 76-year-old Taiwanese man suffering from AD 
with no past psychiatric history. He was scored on the Mini Mental State Examination (MMSE). 
Treatment with rivastigmine induced the first episode of manic-like symptoms. The patient 
developed irritability, psychomotor activation, aggressive behaviours coupled with an increase in 
energy and decreased need for sleep, pressured speech, inappropriate repetition of the same 
questions and continuous phoning. Other authors [73] described a case of a manic episode with 
psychotic features associated with the up-titration of donepezil in a patient with AD and a distant 
history of major depression but without pre-existing BD. Further two cases of mania after 
administration of a CHEI (galantamine) were reported [74]. 
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8. Frontotemporal Dementia (FTD) 

In 1904, Professor Arnold Pick presented now historical case reports of non-Alzheimers 
dementias laying the foundations for understanding a spectrum of diseases defined as FTD 
characterized by degeneration of circumscribed areas of atrophy of the brain (the frontal and 
temporal lobes) [75]. It is both clinically and pathologically heterogeneous, bringing a gradual, 
progressive decline in behaviour, language, or movement, with memory usually relatively 
preserved. There are three types of FTD and they lead to different changes: 1) behavioural variant 
FTD (bvFTD), the most common form of FTD, responsible for about half of all cases of this disease, 
with frontal lobe-predominant atrophy, typically recognized for decline in socially appropriate 
functions and changes in behavior; 2) semantic dementia (SD), presenting with amodal and 
profound loss of semantic knowledge (combination of visual associative agnosia, anomia, surface 
dyslexia or dysgraphia, and disrupted comprehension of word meaning) and behavioral 
abnormalities, attributable to the degeneration of the anterior temporal lobes; 3) progressive non-
fluent aphasia characterized by agrammatism, laborious speech, alexia, and agraphia, frequently 
accompanied by apraxia of speech (language comprehension is relatively preserved). Despite the 
progress in clinical diagnosis, the definitive diagnosis and distinction of individual FTD is currently 
only possible with neuropathological examination of the brain. The most frequent clinical 
presentations of bvFTD are apathy [76], early change in personality and social behavior [77] 
including loss of manners, presence of dietary changes [78], and ritualistic compulsive behaviours 
[79]. Wandering and pacing are common, often involving a fixed route [9]. Sometimes, the 
behavioral anomalies described during bvFTD, such as restlessness, a lack of interpersonal 
etiquette, exhibitionism, loss of decorum and tactlessness, and uncontrolled sexuality depict a 
cluster of symptoms that closely resembles the narration of a manic patient. These changes can be 
dramatic and may be misdiagnosed as a psychiatric disorder. Behavioural symptoms such as 
‘‘moria’’ (a happy-go-lucky carelessness and silly facetious humour), inappropriate jocularity and 
childish humour, frivolous behavior, increase in self-confidence, and irritability may cause 
misdiagnosis as hypomania or mania as well [80, 81]. Some patients are disinhibited, overactive 
and restless, and may clown, sing, and dance [82]. They may show press of speech, tangentiality 
where the patient will reply to a question in an oblique or irrelevant manner, derailment (a 
grammatically and syntactically correct speech suddenly interrupted by seemingly unrelated ideas), 
focusing on specific words and even clanging and punning [83]. Researchers have shown a 
relationship between “acquired extroversion” and manic-like euphoria with a right temporal 
predominant bvFTD [83, 84] (extroversion refers to dispositions toward energy, activity, positive 
affect, and sociability) [1]. Hypomania-like behaviors are predominant when temporal areas are 
impaired, while apathy, and decrease in social activities are predominant when frontal areas are 
affected [85]. In fact, patients with prevalent involvement in temporal areas are particularly at risk 
for developing deficits in emotional processing secondary to atrophy in the amygdala, anterior 
temporal cortex (ATC), and orbital frontal cortex (OFC), structures that are components of the 
brain’s emotional processing systems. Mendez [86] illustrated the relationship of manic behavior 
and bvFTD in a subject with thought associations that jump from topic to topic, distractibility and 
attentional problems, and psychomotor disturbance. Nuclear magnetic resonance revealed 
predominant right fronto-temporal involvement, with relative sparing of the left frontal lobe. The 
patient had a novel mutation in the progranulin (GRN) gene on chromosome 17. According to Dols 
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[87] and colleagues, symptoms fitting the criteria for possible bvFTD may be present in the end-
stage of BD. Meisler and colleagues [88] reported C9ORF72 expansion (it is involved in the 
processes of intracellular vesicle trafficking) in a family with BD and FTD, highlighting a possible 
etiological relationship between the C9ORF72 expansion and disease progression from BD to FTD. 

9. Vascular Dementia (VaD) 

VaDs represent, on the etio-pathogenetic level, a heterogeneous group of pathologies that 
recognize as a common pathophysiological moment, a cerebral vascular damage (ischemic, 
hypoxic, haemorrhagic) that manifests itself clinically with symptoms and signs of a dementia. Late 
onset mood disorders, including mania, have generally been reported to be associated with 
vascular risk factors [89]. However, in contrast to the burgeoning literature relating to vascular 
depression, little has been written on what might be considered as the opposite side of the same 
coin. The concept of vascular mania as a subtype of mania was proposed by Steffans and Krishnan 
to sub-classify patients presenting with manic symptoms and concurrent significant evidence of 
cerebrovascular disease [90]. Although there is no universally accepted definition or criteria for 
diagnosing vascular mania, many researchers believe that cerebrovascular risk factors such as 
lacunar infarcts, recurrent transitory ischemic attacks, history of hypertension, and 
hypercholesterolemia contribute to the rise of a manic syndrome [91]. The idea is similar to that of 
“vascular depression” proposed by Alexopoulous et al. [92]. The frequency of mania in patients 
with VaD is generally considered to be rare. Post-stroke manic syndrome recurs in about 1% of 
cases [42]. Santos et al. [93] performed a systematic review of all cases of mania and stroke. They 
confirmed the rarity of post-stroke-mania because in about 50 years they found only 74 reported 
cases of adult stroke patients with mania symptoms. The localization of lesions was reported on 
the frontal lobe (including the orbitofrontal cortex), temporal lobe, basal ganglia (head of caudate 
nucleus), and thalamus [94-96]. Regions connected to the limbic cortex have been implicated in 
late-onset mania. It has been suggested that dysfunction of the fronto-limbic circuits could 
negatively influence mood modulation resulting in the expression of bipolarity through manic 
symptoms. There is a significant relationship between post-stroke mania and right hemispheric 
lesions, but there are also reports of mania following left sided lesions [97]. A mechanism implying 
the activation or release of left hemisphere influence after a right hemisphere contralesion has 
been proposed. Takahashi et al. [98] valuated the presence of white matter hyperintensities on 
T2-weighted magnetic resonance images (WMHs), reporting a higher incidence of these 
neuropathological changes in frontal areas and the left parieto-occipital area of patients with late- 
rather than early-onset affective illness. Of relevance is the finding of a high incidence of age-
related silent cerebral infarctions (SCIs) (20%) in late-onset mania [99]. Fujikawa et al. [100] 
suggested that SCIs have been detected in approximately half of people who developed mania 
after 50 years. The temporal relationship between stroke and mania ranges from immediately 
post-stroke to up to two years thereafter [101]. However, the majority of mania cases seem to 
appear within the first month following a stroke [102]. Authors [103] described the case of a 64-
year-old right-handed man suffering from bipolar II disorder (BPII) who presented with mania after 
the occurrence of VaD with left fronto-temporal lobe infarction. His manic state lasted for about 4 
months and after mania, he returned to marked symptoms of dementia without affective 
symptoms. They hypothesized that dementia may amplify mood fluctuation (i.e. worsening 
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hypomania to mania). A form of microvascular disease, subcortical arteriosclerotic 
encephalopathy, or Binswanger’s disease was the probable source of new onset mania in one 65-
year-old man [104]. Bangash and colleagues [105] reported manic symptoms in a 62-year-old 
woman suffering from cerebral autosomal dominant arteriopathy with subcortical infarcts and 
leukoencephalopathy (CADASIL), a genetic cerebral angiopathy due to a small mutation in the 
Notch3 gene situated on chromosome 19 and characterized by mid-adult onset of recurrent 
subcortical ischemic episodes and slow cognitive decline progressing to dementia. 

10. Dementia with Lewy Bodies (DLB) 

DLB is a clinical entity characterized by a progressive symptomatology, mainly cognitive and 
psychiatric, correlated from a neuropathological point of view by the presence of neuronal 
inclusions (Lewy bodies). The cardinal clinical triad that characterizes the DLB is represented by 
marked fluctuating cognitive impairment, persistent visual hallucinations, and extrapyramidal 
signs (EPS). Other typical clinical manifestations are marked sensitivity to neuroleptics, the 
presence of REM sleep disorders, and autonomic dysfunction. The case of an 82-year-old woman 
with DLB admitted to the hospital due to manic symptoms was described [106]. The patient, 
referred to a Department of Old Age Psychiatry, had elevated mood with persistent joyfulness, 
pressure of speech, and flight of ideas. She was trying to attract a male's attention and she 
meddled in speeches with inappropriate humorous jokes. 

 Informant history from a close friend revealed that she had a very clear history of fluctuation in 
her cognitive state. Auditory hallucinations were present. Physical examination showed mild 
bradykinesis and a kyphotic posture. Prado et al. [107] presented the case of a 70-year-old man 
with a diagnosis of probable DLB treated with modafinil (2-[(Diphenylmethyl) sulfinyl] acetamide). 
The drug is currently authorized for the following indications: excessive sleepiness caused by sleep 
apnea, narcolepsy, or shift work sleep disorder. Modafinil has also been used as option for 
excessive daytime somnolence in DLB. The exact dose and duration of the patient’s treatment is 
unknown, but the patient’s wife indicated that he soon began having symptoms of agitated mania 
and sleeplessness, was abusive and loud, and destroyed things in his house. His condition 
improved markedly with discontinuation of modafinil. A review of the literature failed to reveal 
other reported cases of mania occurring in DLD. 

11. Parkinson’s Disease Dementia (PDD) 

In 1817 James Parkinson identified the term "Shaking palsy" as one of the most common age 
related neurodegenerative diseases. He presented it as a movement disorder and described a 
relationship between mood disorders and the illness [108]. Parkinson’s disease (PD) is a 
progressive neurological disorder that affects, predominately, dopaminergic neurons in a specific 
area of the brain, the pars compacta of the substantia nigra. Patients present with motor 
symptoms such as bradykinesia, rigidity, and resting tremors. However, non-motor symptoms 
such as constipation, orthostatic hypotension, diaphoresis, loss of sense of smell, and cognitive 
impairment may be prominent. Affective and behavioral disturbances may precede or follow the 
diagnosis [109]. This comorbidity probably reflects the changes that occur in the complex 
functional circuit that includes the basal ganglia, thalamus, limbic structures, and prefrontal cortex. 
In recent years it has been understood that the dementia associated with PD (PDD) is more 
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widespread than previously thought. It is one of the most common non-motor symptoms in 
patients with PD, with a prevalence that reaches almost 100% in the long term with an average 
latency of about 10 years from diagnosis. 

PDD has been increasingly better recognized, probably because patients with PD survive for 
longer than before thanks to modern treatment. Cognitive symptoms include deficits in executive, 
attentional, and visual-spatial functions and moderately impaired memory associated with apathy, 
anxiety, hallucinations, and delusions [76]. The main distinguishing criterion between DLB and 
PDD is of a temporal nature: the diagnosis of DLB should be made when cognitive decline occurs 
before, simultaneously, or within one year of the onset of parkinsonism ("one year-rule") [110]. 
Both clinical phenotypes can be considered jointly within categories such as α-synucleinopathies 
since both nosological entities share neuropathological features, i.e. the abnormal accumulation in 
neuronal and glial cells of insoluble aggregates, defined Lewy bodies containing the α synaptic 
protein sinuclein. Mindham [111] found no evidence of mania in a retrospective study of 89 
patients, but, subsequently, manic episodes were described [112]. It has long been thought that 
dopaminergic drugs can precipitate mania. The psychiatric adverse effects of levodopa were 
reviewed by Goodwin [113]. Of 908 patients treated with levodopa, 33 (3.6%) developed 
overactivity, restlessness, or agitation and 14 patients (1.5%) were regarded as experiencing frank 
hypomania. There are also case reports of mania during with use of other antiparkinsonian 
medication: selegiline [114], bromocriptine [115], pramipexole [116], ropinirole [116], and 
apomorphine [117]. These symptoms often resolved after discontinuation or reduction of the 
offending agent [118, 119]. Significant manic features are described in the course of PD treatment 
as part of the dopamine dysregulation syndrome (DDS) [120, 121]. The most common symptom of 
this neuropsychiatric behavioral syndrome is compulsive use and self-escalation of dopaminergic 
medications. Also, impulse control problems like punding, overeating, or other addiction-like 
behaviours, and mood and behavioral changes may occur, as a result of dopamine dysregulation. 
In DDS, patients often develop mood fluctuation such as manic-like behaviors including aggression, 
pathological gambling, hypersexuality, and/or compulsive gambling or shopping that may switch 
into a depressive episode with social withdrawal and psychomotor slowing becoming a cyclical-like 
mood disturbance [122]. 

12. Huntington's Disease (HD) 

HD is a rare, fatal, neurodegenerative disease inherited in an autosomal dominant fashion, 
caused by an expansion of the cytosine-adenine-guanine (CAG) repeat sequence in the IT15 gene 
on the short arm of chromosome 4 (4p16.3), which encodes an abnormal protein (called 
huntingtin). Length of CAG repeats is correlated with the age of onset and severity of the 
symptoms; patients with fewer CAG repeats tend to have a later disease onset and milder 
symptoms compared to those with longer repeats. The disease is characterised by movement 
disorders (chorea, dystonia, bradykinesia, oculomotor dysfunction), severe behavioral alterations, 
and progressive cognitive deterioration. The variability of symptoms experienced by people with 
HD has been found to be correlated with the degeneration of different regions of the brain. 
Neuropsychiatric symptoms develop gradually as the disease progresses, but sometimes they may 
be the symptoms of onset of HD and manifest before the motor symptoms. Depression is the 
most frequently observed psychiatric disorder in HD. Other psychiatric disorders that occur in 
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Huntington’s patients include obsessive-compulsive disorder, a condition with recurrent, intrusive 
thoughts and repetitive behaviours. Mania-like symptoms are rarer. It was found that they are 
present in 4.8% of cases [123]. They manifest themselves with irritable behavior or elevated mood, 
feelings of high self-esteem, over-activity, reduced sleep, hypersexuality, and grandiose or 
paranoid delusions [124]. Mania and bipolar syndromes have a lifetime prevalence of 2% to 12% in 
HD, higher than would be predicted by chance [123, 125, 126]. The nosographic classification is 
not simple, requiring a lot of attention. In fact, symptoms that recall the manic state such as 
disinhibition are common during the course of the disease. 

13. Treatment Strategies 

There are no clear guidelines available regarding pharmacologic therapies of mania in the 
elderly and medical care of older adults generally follows similar guidelines as for younger adults. 
Treatment should be initiated to attenuate the symptoms which impair the patient’s quality of life 
or which jeopardize them or those around them. In secondary mania, medication of the organic 
cause can contribute to successful management of manic episodes. General principles of 
prescription in the elderly should be considered given pharmacokinetics, side effects of 
medication, concomitant medication use, and comorbidity. It will be necessary to prefer drugs 
with a greater therapeutic margin and with less possibility of interactions with medications usually 
taken in the geriatric age. If a patient was being treated with an antidepressant before the manic 
episode, this should generally be stopped. In general terms, the most common 
psychopharmacologic regimen includes lithium salts, anticonvulsants (such as sodium valproate, 
gabapentin, lamotrigin, topiramate, carbamazepine, or oxcarbazepine), and atypical antipsychotics 
(olanzapine, risperidone, quetiapine, clozapine, and ziprasidone). Special care should be taken 
when introducing lithium (it is problematic in patients with renal disease and other medically ill 
patients). It should be considered that liposoluble substances such as benzodiazepines and 
antipsychotics accumulate in body fat and persist in their effects longer than expected. 

14. Conclusions 

In clinical practice, we encounter situations that require precise differential diagnosis and 
special treatment. Mania can be primary, resulting from BD, or secondary, related to underlying 
medical or neurological conditions, substance use, or psychotropic drugs. Manic states occurring 
for the first time in late life run an atypical course. It is an uncommon, heterogeneous condition 
with an often atypical presentation. The exact mechanism by which brain insults lead to mania is 
unclear, although there is evidence of associations between right-sided lesions and mania. Despite 
its clinical importance, there are few specific studies about mania or hypomania in late life. A first 
episode in an elderly patient can be quite problematic, showing irritability, confusion, 
disorientation, and distractibility, rather than elevated, positive mood. Although infrequent, manic 
episodes have been reported in patients with dementia, and physicians should be aware of the 
phenomenon and not overlook it. Because it is so highly associated with behavioral agitation, 
mania has a significant impact on patient management. We should not forget the importance of a 
good clinical history and anamnesis to reach a correct diagnosis as well as an organized and 
carefully planned treatment approach for each patient. 
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Abstract  
Simplifying the cause of Alzheimer’s disease has lulled the public into believing that the 
search for a cure is within reach. The disease has captured the attention of researchers 
worldwide, catapulting the disease as the third most funded research interest (after cancer 
and HIV). But after a century of pharmacological failures in stopping or slowing the disease, 
there is a need to examine how the simplified cause evolved and to explore alternate 
approaches to understanding Alzheimer’s disease. Going beyond the narrow definition 
established by the U.S. National Institute of Aging’s Framework alternate understandings of 
dementia are emerging. New opportunities exist for cures for specific types of Alzheimer’s 
disease. We are also gaining a better definition of aging. Although we remain ignorant of 
what aging is we are learning that attempting a piecemeal approach to curing one disease—
Alzheimer’s disease—however significant, does not promote our understanding of aging. 
Because Alzheimer’s disease is very rare in isolation without other neurological diseases, all 
evidence points to aging as biologically engineered obsolescence. A simplified view of 
Alzheimer’s disease restricts this neuropathological reality. Hiding under the catchall 
Alzheimer’s disease and holding clinicians back from exploring these specific diseases and 
curative measures that await.  
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1. Introduction 

When Auguste Deter died, the first patient identified with Alzheimer’s disease (AD), she did not 
die of the disease but of bedsores. Infections from bedsores are easily preventable. While her 
legacy was the baptism of Alzheimer’s disease, her personal tragedy and mortality proved 
secondary to the overwhelming interest in Alzheimer’s disease. Today the disease still 
overshadows the personal needs of people living with dementia in terms of their daily care needs. 
People living with advanced dementia often experience inadequate pain control, increased 
hospitalization, and fewer palliative care interventions compared to those with cancer [1]. The 
pharmacological industry itself is aware of this skewed interest by admitting that “…there is a 
shortage of geriatricians to care for the country’s aging population, patients are commonly 
misdiagnosed, there continue to be long wait times to see neurologists, racial disparities persist, 
and many patients are never told of their diagnosis by their doctor” [2].  

AD funding has focused nearly exclusively on finding a cure. The consequence has been twofold; 
overlooking other needs of the individual and dimming interest in other maladies such as 
depression, arthritis and stroke, among many others. Despite growing evidence that reducing risk 
factors, through such simple lifestyle changes as increased physical activity contribute to delaying 
the onset of dementia [3] most funding remains focused on finding a cure [4, 5]. AD has extracted 
most of the funding in health care research to the detriment of other mental health needs of older 
individuals.  

Out of all dementias AD reigns as the most popular dementia diagnosis by clinicians [5]. There 
are many other types of dementias including: vascular dementia, Lewy body dementia, 
frontotemporal dementia; normal pressure hydrocephalus; Parkinson's disease dementia; and 
Creutzfeldt–Jakob disease [6]. These join other rarer dementias including: CADASIL; Fabry disease; 
Fragile X tremor ataxia syndrome; Gaucher disease; Kufs disease; Limbic encephalitis; McLeod 
syndrome (neuroacanthocytosis); Neurosyphilis; Niemann–Pick disease Type C; Spinocerebellar 
ataxia; Whipple disease; and Wilson disease [7, 8]. Focusing solely on Alzheimer’s disease, when 
all of these diseases are related does not make scientific sense. Especially since AD is often 
misdiagnosed and it is rarely experienced in isolation from other neurological disorders [9]. 

Historically, AD sole criterion was that it was a young-person disease distinguishing it from 
senile (old-person) dementia. Alois Alzheimer’s supervisor Emil Kraepelin aspired to define the 
new disease as a “real” disease and not due to old age [10]. The plaques (amyloid plaques formed 
from amyloid beta Aβ peptides) and tangles (neurofibrillary tangles of hyperphosphorylated tau 
protein) affected younger brains and therefore must be a disease not senility (of old age.) Even 
Alzheimer questioned whether these biomarkers “…are sufficiently different clinically or 
histologically to be distinguished from senile dementia or whether they should be included under 
that rubric.” [11]. Ageism contributed to making a young person’s disease more important than 
generic senile (older persons’) dementia, and ageism still plays a role today. Margaret Gatz and 
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Cynthia Pearson introduced the concept of “professional ageism” specifically in AD [12]. They 
argue that AD is continuing with this form of ageism through the targeted media focus on scary 
stories resulting in the public overestimating how common it is among older adults and in over-
diagnoses by clinicians. The intensely lurid media representation not only fails to address the 
ageist misinformation surrounding dementia reporting, but it also likely aggravates the stress and 
depression frequently experienced by people living with dementia and their caregivers [13]. The 
only outcomes are fear and anxiety, further fuelling the frantic search to find a cure. The two go 
hand-in-hand. 

All of this hyper-interest in AD is at the cost of other dementias and other mental health issues 
at older age, especially depression. From an insignificant disease that hardly anyone knew [14, 15] 
AD became a “major killer” overnight. This transformation came about through a political rather 
than through a scientific discovery [16]. The person responsible for this hyper-focus on AD was 
Robert Katzman. Katzman’s resume was impressive; a founding director of the NIA-funded Shiley-
Marcos AD Research Center at UCSD; original member of the U.S. National Institute on Aging’s 
National Advisory Council on Aging; and founder of the Alzheimer's Association. Despite this 
prestige, by his own admission, his most important contribution was the publication of a landmark 
3-page non-peer-reviewed editorial entitled: The Prevalence and Malignancy of Alzheimer's 
Disease, a Major Killer [17]. Euphemistically the article asserts that senile dementia is the same as 
AD. But by asserting that senile late onset AD was caused by a disease, theoretically he positioned 
aging as a disease. AD was accelerated aging. He knew the tectonic shift he accomplished and the 
funding interest that this would generate.  

Katzman needed to make AD a pandemic in order to gain congressional support and funding for 
the newly established U.S. National Institute on Aging (NIA) and its banner disease despite 
asserting that “Alzheimer's is not just a disease of old age.” [18]. Before this tectonic shift, AD was 
however a specialized disorder with only a few thousand patients. So few in fact, that Katzman 
himself could not determine their numbers, “Precise epidemiological information is not available 
concerning the prevalence of Alzheimer disease in the United States.” [17]. But by combining the 
large number of older patients living with senile dementia with those younger patients suffering 
from AD, Katzman persuaded congress and the scientific community that AD is the sixth highest 
killer in the U.S. and something needed to be done. 

2. Confusion in Research 

By comingling these clinical diseases together—AD and senile dementia—research in AD 
became unfocused and confused [19]. Over four decades later this confusion can be gauged by the 
unrelenting and consistent failure of pharmacological interventions to stop or slow the disease. 
Recently nearly all trials for pharmacological intervention for AD have been halted. These include: 
Biogen and Eisai’s aducanumab; Pfizer and Johnson & Johnson’s bapineuzumab; Eli Lilly & Co.’s 
solanezumab; Roche’s Genentech’s crenezumab; Merck & Co.’s verubecestat (patients saw a 
worsening of symptoms). Currently the only intervention being tested, with public funding from 
NIA, is Biogen’s and Eisai’s Clarity AD study (with BAN2401) and BACE inhibitor (elenbecestat). The 
prize of uncovering an inoculation against amyloid plaques and tau tangles that promotes 
cognition is receding further away. Meanwhile current medication focusing on cholinesterase and 
glutamate inhibitors has limited and short-lived outcomes with potentially severe side effects. 
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Neurologists are not sure what they are trying to cure if not to eliminate plaques and tangles. 
Although intuitively we all know what dementia and AD looks like, clinically it remains an elusive 
disease to differentiate.  

With four different criteria for differentiating dementias one study evaluating a sample of 167 
older adult patients admitted to hospital with probable dementia found that the concordance was 
very poor with only 5 cases meeting the criteria for Vascular Dementia on all diagnostic guidelines 
[20]. Another study similarly found agreement in only 20 out of 1,879 dementia cases [21]. While a 
third study concurred in 31 out of 107 patients [22]. To get around this challenge, the latest 
approach by the NIA is to ignore the clinical features completely and to focus on the 
neuropathology [23]. The new research NIA-Framework, in contradiction to the earlier 2011 
guidelines [24] disregards the four stages of the disease—pre-clinical, Mild Cognitive Impairment, 
dementia and severe dementia in favor of the biology. According to the NIA-Framework there are 
only three type of biological information that determines Alzheimer’s disease: (A) amyloid beta 
deposition, (T) pathologic tau, and (N) neurodegeneration (severity). For a clinical disease, this 
approach was unheard of in the medical field. A literature review shows that there is broad 
support for a correlation between these biomarkers and dementia [25]. However, this new AT (N) 
definition relies exclusively on the presence of these biological markers to define the disease and 
not on any clinical evidence. As a result, the NIA signed onto a tautology, a circular argument; AD 
is defined by its biology and biology defines AD. This definition cannot be refuted and therefore 
not surprisingly has already encountered severe scientific challenges [10, 26, 27]. Clifford Jack, one 
of the main authors of the NIA-Framework, recently in acknowledging these problems of definition, 
concludes by suggesting that “Our language must help us, not mislead us” but then goes to 
suggest that policy discussions and therefore funds can accept a clinical definition while 
neuroscientists use a biological one [28] even though the two definitions remain distinct and 
irreconcilable. 

More damning is that by publishing the Framework, the NIA ignores the neurological reality of 
older people—older people being ostensibly the focus of the National Institute on “Aging.” With 
older people the correlation between AD neuropathology and its clinical expression declines with 
age [29]. Since there are increasing prevalence of brain pathologies in older patients [30], older 
people are neuropathologically more complex than the NIA-Framework concedes in their theory.  

3. Neuropathologies are Common in Normal Aging 

At the turn of the 20th century, at the time that Alois Alzheimer was performing his clinical 
work, it was assumed that if you live long enough you would ultimately get senile dementia. In a 
way that same prediction remains true today, since with age the frequency and severity of 
neuropathologies increase. Many neuropathologies might have no immediate clinical expression 
as with silent strokes that cause no obvious outcomes despite neuronal damage. Some older 
adults have substantial plaques and tangles without any clinical burden [31]. A third of clinically 
diagnosed demented older adults [32] and half clinically diagnosed demented oldest-old have 
insufficient neuropathology findings to account for their dementia [33]. In contrast, approximately 
half of individuals without dementia meet the neuropathological criteria for AD [34]. It is very 
common to find plaques at autopsy of persons with previously documented normal intellectual 
functions [35-37]. We expect to find 47 percent of non-demented 65-year olds to have severe 
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plaques [38] and 32 percent among non-demented 78-year olds [39]. In fact, AD biomarkers 
become irrelevant with older people. Heiko Braak in 2011 after dissecting 2,332 brains ranging in 
age from 1 to 100 found that only 10 cases had complete absence of plaques and tangles, every 
person over 25 years of age had them [40]. Even a fifth of normal 26-30-year-olds already had 
stage-1 neuropathology at autopsy [36]. Plaques are useless biomarkers without a cut-off point, 
but such a demarcation has eluded neuroscientists because it will likely conflict with clinical reality. 
There are also other neuropathologies present other than plaques and tangles. 

There are many studies that document differing levels of neuropathologies among non-
demented older adults [41]. Half of older adults living in the community already have 
cerebrovascular lesions while a quarter have tangles without Alzheimer’s disease [42]. Another 
misfolded protein called TDP-43 was found in 13 percent of the group while another 15 percent 
had other neural inflammation, tumors and neuronal trauma [42]. All without exhibiting any 
cognitive deficits. A third of non-demented older adults have cerebral microinfarcts and a third of 
those the infarctions are high-level [43]. Up to 75 percent of cognitively normal older adults have 
various degrees of a cerebral amyloid angiopathy—a type of brain amyloidosis including plaques—
while 23 percent had argyrophilic grains composed mainly of tau-protein [44] with a prevalence 
reaching 31 percent in normally functioning centenarians [45]. One in ten have cerebrovascular 
lesions (small or large infarctions, lacunes—obstructing a small artery—and white matter lesions) 
[44]. As high as one in three people with normal cognition have cerebral arteriosclerosis [46]. All 
of these numerous of neuropathologies exist among people with normal cognitive functioning. 
Older people have complex neuropathologies. 

To focus explicitly on just two misfolded proteins among this array of pathologies in normal 
older adults is imprudent and fanciful. As a result, for those that are diagnosed with AD, some are 
likely mis-diagnosed. AD is often confused with other neurological diseases such as Creutzfeldt 
Jakob disease [47], Lewy Body dementia [48] and vascular dementia that causes the main 
misdiagnosis [20]. A majority (74%) of subjects who died with Mild Cognitive Impairment did not 
have AD biomarkers, or other neurological diseases such as Lewy body disease, or hippocampal 
sclerosis pathologies but they did have cerebrovascular pathology [49]. Vascular disease is the 
main precursor to dementia and AD and offers some insight into cures. Other non-neurological 
conditions mimic or exacerbate the clinical expression of dementia but have more psychological 
causes such as anxiety [50], low education, cultural variability and the main cause of misdiagnoses, 
depression [51, 52]. It is rare for AD to occur in isolation from depression [53] and anxiety [50]. 
Diagnostic tools are too crude to differentiate these confounds. AD in isolation from these and 
other chronic diseases, is rare and among older adults unlikely. In one large study only 0.01 
percent of patients had a diagnosis of dementia with no co-morbid conditions [9]. This helps 
explain why multiple studies have shown that the correlation between plaques and tangles and AD 
declines with age since there are many other factors that are causing cognitive problems [29].  

Apart from other dementias or psychological disorders, there are three main neurological 
diseases that complicate accurate diagnosis: idiopathic normal-pressure hydrocephalus (iNPH), 
LATE (see below) and hippocampal sclerosis. Between nine and 13 percent of residents in nursing 
homes and assisted living facilities have iNPH and are likely misdiagnosed with AD [54]. In iNPH 
cerebrospinal fluid accumulates within the cerebral ventricles in the brain causing pressure and 
impaction on the surrounding brain tissue. Although both pathologies of AD and iNPH interact and 
have related pathologies [55] in some cases the clinical outcome caused by iNPH can be reversed. 
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An alternative interpretation is that iNPH also damages the ependymal, subependymal and 
choroid plexus cells residing in the ventricles of the brain that control homeostasis and interfere 
with stem cell production that are crucial in neurogenesis [56].  

Other recent examples are emerging of neurological diseases that mimic AD. A new and 
common neurodegenerative disease was recently christened called LATE (Limbic-predominant 
Age-related trans-activation response TAR DNA binding Protein-43 [TDP-43] Encephalopathy). 
TDP-43 discovered in research on HIV in 1995 [57], then in cystic fibrosis in 2001 [58] and later in 
2006 in amyotrophic lateral sclerosis and in some cases of frontotemporal lobar degeneration that 
mimic dementia [59]. Recently it has also been implicated in lateral sclerosis and progressive 
muscular atrophy [60].  

LATE usually also includes plaques and tangles and is reminiscent of senile dementia since it 
affects older people (hence the name ‘age-related’). Although not everybody accepts LATE as a 
true, specific pathologic entity, it shows how easy it is to differentiate different types of AD. One in 
five clinical diagnoses of AD are likely to implicate LATE [61] and is present in up to 57 percent of 
Alzheimer's disease [62]. The uniqueness of this disease is somewhat confounded as it is age 
determined [62] and hence correlated with generic atrophy in the medial temporal lobes, frontal 
cortex, and other brain regions [63]. It also concentrates in different parts of the brain as the 
disease develops [63]. As with the NIA-Framework’s definition of AD [23] the lack of clinical 
validity shadows LATE. Around one in five older adults with normal cognition will have LATE at 
autopsy, and an abnormally higher rate among Asians maybe because they have longer life 
expectancy [64]. Although LATE is independently associated with less effective episodic memory 
while its associations with global cognitive impairment and dementia are difficult to separate.  

In 1994 hippocampal neuron loss and gliosis, collectively termed hippocampal sclerosis was 
discovered that contribute to dementia [65] and mimics AD [66]. Hippocampal sclerosis results 
from epilepsy, hypoxia, hypoglycaemia, certain infections, and numerous other neurodegenerative 
conditions [67]. As with LATE, the misfolded protein said to be responsible is again likely to be 
TDP-43 [68]. 

With such myriad neuropathologies, some that are silent and have no obvious effects, while 
other diseases mimic AD—misfolded protein diseases; iNPH; LATE; and hippocampal sclerosis—it 
is of little wonder therefore that physicians and mental health professionals are still struggling to 
diagnose AD correctly [69]. Dementias are complex because the neurological realities of older 
people are complex. 

4. Dementias are Complex 

The brain is the most complex entity in the universe with over 86 billion neurons and 85 billion-
non-neuronal cells (glial cells) [70, 71]. Each neuron might have as many as 38,000 synapses even 
in older brains (68 to 89 years) and also in brains from severely congenitally cognitively impaired 
adults [72]. Multiplying the number of synapses to each of the billion neurons, in the cerebral 
cortex alone adds to more than 1,000 times the number of stars in our galaxy. Each synapse can 
have as many as 26 different levels of strength of transmission (therefore not binary) [73]. Glial 
cells also communicate chemically through glutamate and maybe through hundreds of other 
neurotransmitters [74]. All in all, by one estimation, the total number of synaptic switches in the 
whole brain approaches 10^20 [Sextillion] that equals to the total number of transistor “switches” 
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in all of the computer chips on earth today [75]. Overall, one human brain compares to the entire 
global Internet rather than to any single computer [76]. With such complexity, neuropathology can 
act either as a domino effect or alternatively the trauma is subdued for the short-term until there 
is a tipping point. 

The domino effect is an attractive theory for its simplicity. Where rogue proteins create 
accumulated devastation. Other than AD in 1911 and the Amyloid Cascade hypothesis that 
followed [77] the earliest evidence for such a domino effect theory comes from studying prions. 
Prions are misfolded proteins that cause spongiform encephalopathies colloquially known as “mad 
cow disease” [78] as well as Creutzfeldt-Jakob Disease and Kuru [79]. Prions are ubiquitous in our 
foodchain, certain fungi (yeast and Podospora) contribute to prion-like elements in our diet [80]. 
Nowadays there are several protein misfolding-protein-diseases that have been studied including 
(with the protein responsible); AD (amyloid-β accumulation in extracellular amyloid plaques and 
hyperphosphorylated tau forming neurofibrillary tangles), Parkinson's disease (α-synuclein), 
Huntington disease (poly-Q extended huntingtin, TDP-43) amyothropic lateral sclerosis (TDP-43, 
superoxide dismutase) transmissible spongiform encephalopathy (prion), and type 2 diabetes (islet 
amyloid polypeptide) [81]. These misfolding-protein-diseases can be induced under experimental 
conditions by administrating intracranial seeds of misfolded protein [82]. In the natural world, all 
sporadic cases of misfolding-protein-diseases affecting the brain are largely associated with aging, 
suggesting that aging promotes the frequency of protein misfolding and/or diminishes the natural 
capacity for the brain to deal with these rogue protein [83]. In this context it is easy to see why 
mis-folded proteins in neurodegenerative diseases mutually interact [46]. Comorbidities coexist 
with AD including cerebrovascular disease, argyrophilic grain disease, TDP-43 proteinopathies, and 
hippocampal sclerosis, Lewy body disease [84] and tangle-predominant dementia [85].  

Since aging is the main correlate of dementia and AD, we can conjecture that aging itself acts as 
the tipping point rather than solely due to misfolding-protein-diseases. Older age correlates with 
the brain becoming increasingly more challenged to compensate for neuronal trauma. 

Older adults have multiple scars from surviving numerous traumas. They have resilience, 
despite or because of these neuropathologies. In some cases, these pathologies have been found 
to be protective. For example, “…a protective function of amyloid-β is supported by all of the 
available literature…” [86]. Since plaques trap and imprison bacterial pathogens, it remains 
unclear whether plaques are fighting a real, or falsely perceived infection in AD [87]. Also, similar 
to plaques, argyrophilic grains that form tau misfolded proteins have also been identified as 
having protective mechanism against spreading of other types of tau misfolded proteins 
(tauopathies) [88]. It is likely that in the case of AD, and likely for other misfolding-protein-
diseases, the misfolded protein might be a mediating process that has an initial protective 
function, rather than disease promotion. We can only conjecture at this stage. Dementias are 
complex. As we age the etiology of dementia becomes complex and multifactorial. Statistically 
known as heteroscedasticity, dementias among older adults might be caused by greater number 
of neurological traumas compared at younger ages.  

Most late-life neurological diseases are somehow related and connected. Pure solitary diseases 
are rare among older adults. Neurological studies have confirmed that brain diseases of older 
adults are complex since there are multiple comorbid pathologies and substantial variation among 
individuals [47, 49, 89, 90]. In addition to the effects of aging there are also interactions of 
proteins among themselves and diseases that share common pathways, and unknown genetic and 
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neurological variations that make single disease study that much more problematic [91]. Among 
older adults, single disease studies are near to impossible since neuropathologies are mixed in 
older age [92]. Mixed brain pathologies increase the odds of dementia to almost ten times higher 
when compared to patients with no brain pathology [93]. The complexity of neuropathology in 
older age is highlighted by the finding that among nonagenarians, half of all dementias are of 
unknown etiology [33]. Aging might be the convergence and then the tipping point that 
overwhelms the brain and impact behavior and functioning. Which might explain why we find so 
many neurological diseases among older people.  

Peter Nelson and his colleagues in reviewing the literature also noted that there are additional 
neurological changes that occur resulting in clinical dementia, but not considered neurological 
dementias yet. These pathologies include amyloid angiopathy, age-related brain atrophy, synaptic 
pathology, white matter rarefaction, granulovacuolar degeneration, neuron loss and neuro-
inflammation [25]. But since all of these pathologies are related to aging, including AD, there lies 
the conundrum. Is aging, the tipping point, and therefore a disease? [94]. The easiest solution will 
be to define aging as a disease [95, 96]. However, other than sensationalizing the issues by 
aggregating all the effects of aging, such moves further confuse research since nearly all diseases 
become more prevalent as we age. Conflating diseases will only monetize elusive cures and 
further confuse scientific objectives. The answer is to further differentiate clinical and neurological 
diseases and at the same time to study aging as a unique, pervasive and radical phenomenon as 
Leonard Hayflick has repeatedly suggested [97]. 

5. Differentiating Dementias 

Curing dementias require identifying the many different causes of AD and how it relates to 
other dementias. AD is not caused in isolation. We are recently witnessing a move towards 
differentiating AD as the new disease LATE highlights. Historically LATE is senile dementia, 
reverting back to a century ago when Alois Alzheimer’s separated senile dementia from 
Alzheimer’s disease. As a result, LATE is contradicting Katzman’s conflation of the two diseases 
and his ploy of 1976 is being rescinded in neurology if not in policy. By christening LATE, 
neuroscientists are pushing back at the simplistic answer that neuropathology affecting cognition 
is always likely AD. By acknowledging senile dementia again through LATE, we are now becoming 
more adept at distinguishing dementias through better neurobiological markers. Dementias and 
AD will become more differentiated as a result of increasing accuracy of emerging methods and 
techniques. This will lead to more specific diseases, pointing at specific causes and the emergence 
of targeted cures. Although questions have rightly been voiced about the integrity of defining LATE 
as a specific neurological disease, suggesting that perhaps we should taper our enthusiasm and to 
see such differentiation not as a panacea, but a road map for incrementally understanding 
complex dementias including the further breakdown of AD. 

Because older age presents a convergence of many neuropathologies a better methodological 
approach would be to study diseases among younger cohorts. Reducing confounds provides 
clearer research parameters. The epidemiology of young-onset dementia (30-64 years) identifies 
AD at 30 percent of all cases but 70% are open for intervention especially “…vascular risk factors 
[that] can…have a role in preventing progression of Alzheimer’s disease.” [98]. Preventable cases 
of dementia include some vascular dementia (15 percent), alcohol related dementia (12 percent) 
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and dementia due to carbon monoxide poisoning (less than 1 percent) [99]. Not only are younger 
people more likely than older people to have treatable conditions causing their dementia, but 
researching the neurological progression of the disease is much clearer when the disease is not 
confounded with other neurological diseases. Present day cures include the steroid treatment of 
cerebral vasculitis and cessation of alcohol consumption along with thiamine replacement in 
alcohol related dementia [100]. These might seem simplistic, but by focusing on specific diseases 
science will accumulate knowledge to tackle the difficult task of ultimately understanding 
neuronal trauma and the role aging plays. Until such time, focusing on AD alone, without investing 
in understanding aging as the tipping point, results in lost opportunities. 

Such emphasis does not distract from basic science, but it should deflect some of the research 
funds to include a broader and more neurologically diverse research objective. It is incidental that 
one of the misfolded proteins that is now generating much interest in LATE is DTP-43 which was 
identified by researchers working on HIV. A broader use of scientific research funds would 
promote exploratory science rather than confirmatory science that has led to a century of failures 
in Alzheimer’s research. 

6. Conclusion 

Although we cannot explain AD as caused by simple malfunction of two misfolded protein, we 
can also not assign the cause to old age, even though both are correlates of the disease. As 
Sherwin Nuland portrayed, diseases in older age are choreographed disorders that eventually 
splutters into death [101]. When autopsying brains of different ages, Heido Braak found that 
misfolded protein first show up in the brainstem at much earlier age [40]. The seeds of what we 
call aging have a lifetime of gestation. We are programmed to age as part of a biologically 
engineered obsolescence. Biologically engineered obsolescence is not a disease, it is our natural 
state. This explains why among older people we never see AD in isolation and we more likely see it 
together with other dementias [45, 47] and other neuropathologies [43, 44]. At the end all the 
biological engineering in planned obsolescence in older age converge so that only 0.01 percent of 
older patients have a diagnosis of dementia with no co-morbid conditions [9]. Biologically 
engineered obsolescence differs from a disease. With engineered obsolescence you have to 
address the engineering of nature (i.e, aging) rather than its mishap as in a disease [97]. Perhaps 
that is the barrier for moving ahead in studying Alzheimer’s disease, it is easier to blame nature 
rather than to understand it. 

Aging remains elusive and presents a complicated subject for neurological study. Aging cannot 
be studied piecemeal as evidenced by the fact that all neurological diseases interact [26]. The 
complexity of the brain makes single theory, however plausible, inherently short-sighted.  

Although ageism motivated the separation of AD from senile dementia, we are evolving to 
appreciate the role of aging in neurological disorders. The cure for all of the maladies associated 
with aging is a long way away, but by differentiating dementias the problem becomes more 
manageable and we learn about the nature of diseases. Science does not beckon to our call it is a 
method of gaining knowledge, not a method of finding cures. Broadening research funds and 
having a broader agenda will diversify the knowledge base that will eventually lead to a cure for 
most of dementias. Perhaps then, we will start to understand what aging is and the role it plays in 
these neurodegenerative diseases. The failed search for the Holy Grail cure for AD, exemplified by 
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the search for an inoculation against plaques and tangles, has been constructive in teaching us 
about aging and our biology of planned obsolescence. We need to have broader appreciation of 
the complexity of neurology in order to expose some of the science behind aging. 
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The number of people having some type of dementia is increasing worldwide, because people 
live longer, and increased age is the most important risk factor for development of these diseases. 
Currently, we do not have any effective medications for Alzheimer’s disease and other progressive 
degenerative dementias. This that does not mean that we cannot do anything to help these 
people, it is actually possible to help them maintain quality of life despite the progressive 
deterioration of their cognitive functions.  

Quality of life for people with dementia requires addressing three main areas: psychological 
needs, medical issues, and behavioral symptoms (Figure 1). Psychological needs are addressed by 
availability of meaningful activities, which provide a reason for people with dementia to get up 
every morning, increase their self-esteem, and prevent boredom. People with moderate dementia 
require continuous activity programming for all their waking hours [1] and people with advance 
and terminal dementias require modified activities of daily living in a group setting, so they are not 
isolated and are in presence of others [2]. Medical issues in people with advanced and terminal 
dementia are best addressed by a palliative care approach, which eliminates some aggressive 
medical interventions that cause more burden than benefits, e.g., cardiopulmonary resuscitation, 
transfer to acute care setting, tube feeding and use of antibiotics for treatment of generalized 
infections [3, 4].  
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Figure 1 Components of quality of life in people with dementia 

Both of these areas, of course interact with the third main area, behavioral symptoms. Some 
behavioral symptoms, e.g., agitation, can be prevented by elimination of boredom while some 
behavioral symptoms may be elicited by medical interventions that evoke discomfort. Thus, it is 
important to eliminate treatable causes of abnormal behaviors, before they are ascribed to 
dementia. There are several risk factors for development of behavioral symptoms of dementia 
(Table 1). The most important risk factors for development of rejection of care, which may result 
in abusive behavior, are depression and poor communication between the person with dementia 
and his/her care provider. 

Table 1 Risk factors for development of abnormal behaviors in dementia 

Environmental Temperature, noise, physical barriers 

Physical Pain, infection, hunger, thirst 

Psychiatric conditions Depression, delusions, hallucinations 

Cognitive impairment Lack of understanding, boredom 

Almost half of the people with dementia develop symptom of depression [5]. One of the 
reasons for this is damage of serotoninergic brain areas present in Alzheimer’s disease [6] and 
possibly also in other dementia types. There is some controversy about effectiveness of 
antidepressants in decreasing behavioral symptoms of dementia. But lack of antidepressants 
effects on behavior in some studies could have been due to insufficient therapy. The analysis of 
DIADS study, which divided participants according to effectiveness of antidepressant therapy, 
clearly showed that when depression was decreased so were decreased behavioral symptoms [7]. 
The other reason might have been that antidepressants are often not effective alone but required 
augmentation with atypical antipsychotics [8].  
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Depression may actually cause abusive behavior even without presence of rejection of care [9]. 
In addition, results of a longitudinal study indicated that depression is also a factor in development 
of agitation. Symptoms of depression were more common in persons who were agitated, and 
agitation increased and decreased together with changes of symptoms of depression prevalence 
[10]. There are some activity programs that decrease both the agitation and symptoms of 
depression [11, 12]. 

The lack of understanding of care providers’ intentions, and of need for the care activity, is the 
second most important risk factor for development care rejection (Figure 2). A longitudinal study 
showed that changes in lack of understanding predicted changes in rejection of care. Changes of 
behaviors directed towards others were related to changes in lack of understanding and 
depression. Mediation models suggested that only the relationship of lack of understanding with 
behaviors directed towards others was mediated by rejection of care [13]. Therefore, 
improvement in communication between residents and caregivers may prevent or ameliorate 
these behaviors directed towards others [14].  

 

Figure 2 Factors related to resistiveness to care (1 = resist care 1-3 days/week, 2 = resist 
care 4-6 days/week, 3 = resist care daily), data from [9].  

We hope that papers in this special issue will further elucidate causes of behavioral symptoms 
of dementia and suggest strategies for their management. 
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