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Definition

Behavioral and psychological symptoms of
dementia (BPSD) refer to symptoms that fre-
quently occur in patients with dementia, including
disturbed perception, memory loss, difficulty con-
centrating, confused reasoning and judgment,
mood changes, and mobility disability (Cerejeira
et al. 2012). More than 90% of people who have
dementia will experience BPSD as part of their
illness, and all of those living with dementia will
have at least one symptom of BPSD at a time
(Anand et al. 2017).

Overview

Dementia affects almost 50 million people glob-
ally, with a new case of dementia diagnosed every
3 sec somewhere in the world (see Alzheimer’s

Disease International, https://www.alz.co.uk/).
Dementia affects not only patients but also
caregivers and the whole society. Dementia can
even occur at younger ages, under the age of
65, so-called younger onset dementia. A better
understanding of dementia is essential to chal-
lenge the existing myths and misconceptions.

Dementia is a chronic decline in mental pro-
cesses that is enough to hinder the daily perfor-
mance. Dementia decreases the quality of
life both for dementia patients and their
caregivers and increases the financial stress for
dementia care (Moore et al. 2001). Combining
non-pharmacological with pharmacological int-
erventions is the preferred therapy for managing
BPSD. However, the efficacy of current
approaches is moderate. There is an urgent need
to identify novel pharmacological targets and
develop new non-pharmacological methods to
improve the adverse effects associated
with BPSD.

Key Research Findings

Dementia is an age-related disease that is primar-
ily referred as an irreversible neurodegenerative
disorder characterized by a chronic loss of mem-
ory and other cognitive abilities, which are serious
enough to interfere with the performance of
daily activities (Burns and Iliffe 2009; Wu et al.
2016). Behavioral and psychological symptoms
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of dementia (BPSD) is designated by the Interna-
tional Psychogeriatrics Association (Finkel et al.
1997) to describe a heterogeneous range of psy-
chological reactions, psychiatric symptoms, and
behaviors resulting from dementia of any etiology
(Finkel and Burns 2000). This concept has its
origins in clinical descriptions that date back to
the time when Esquirol (1838) firstly described
these symptoms and Alzheimer (1906) reported in
his first written case.

BPSD comprise various symptoms, including
visual hallucinations, delusions, depression,
euphoria, agitation, aggression, abnormal vocali-
zations, wandering, overactivity, sleep distur-
bances, and apathy (Anand et al. 2017). Among
these, the most clinically significant symptoms are
depression, apathy, anxiety, and agitation
(Cerejeira et al. 2012). Although prevalence and
severity of BPSD are likely to vary according to
the individual’s level of cognitive function and
stage of the disease (Cerejeira et al. 2012), there
is a wide consensus that BPSD are present in
virtually all demented patients during the illness
independent of subtypes (Savva et al. 2009).

Moreover, according to DSM-IV, the core fea-
ture of BPSD consists of gradual onset of multiple
cognitive deficits (involving memory and at least
one additional cognitive domain) not occurring
exclusively during delirium and representing a
decline from a previous level of functioning. Spe-
cifically, dementia can be characterized by several
subtypes, as a result of changes that happen in the
brain and irrevocable loss of neuronal cells. The
most prevalent form of dementia is Alzheimer’s
disease (AD), accounting for 60–80% of cases,
whereas other major types are frontotemporal
dementia (FTD), dementia with Lewy bodies
(LBD), and vascular dementia (VaD) (Duong
et al. 2017).

However, neuropsychiatric symptoms in sub-
jects with dementia are heterogeneous and
largely unpredictable, affecting the emotional
experience, thinking content, perception, and
motor behavior (Kales et al. 2014; Karantzoulis
et al. 2011). The most frequent clinical syndrome
of frontotemporal disorder, behavioral variant
frontotemporal dementia (bvFTD), also involves
personality decline and changes in judgment
(Johnen and Bertoux 2019). For instance, the

increased likeliness choosing immediate rewards
was found in behavioral variant FTD, but not in
Alzheimer’s disease or healthy group, which
means bvFTD patients were more impulsive
than other participants (Chiong et al. 2015;
Bertoux et al. 2015). Early bvFTD patients were
prone to choose from the risky decks and pre-
sented diminished loss aversion, showing that
they tended to be lured by the prospect of imme-
diate reward but were less sensitive to the future
consequences of their choices (Manes et al. 2011).
Similarly, executive deficits are arguably the most
frequent cognitive deficit observed in the LBD
syndromes but showing more difficulties in per-
ceptual decision-making and social functioning
(Bodden et al. 2010; Dirnberger and Jahanshahi
2013; Djamshidian et al. 2014; McKeith
et al. 2004).

Assessments
For assessment, the various contributing factors to
the development of BPSD are taken into account,
including the person’s physical health, psycholog-
ical health, personal history, environment, and the
neurological damage which caused the dementing
different process (see Pathway for the Assessment
and Management of Behavioural and Psycholog-
ical Symptoms of Dementia (BPSD) v1.01).
BPSD-like symptoms were firstly described in
the 1830s (Finkel 1996). But it was not until in
1987 that the first structured psychiatric rating
scale for BPSD, the Behavioural Pathology in
Alzheimer’s Disease Rating Scale (BEHAVE-
AD), was developed to evaluate the presence
and severity of 25 behavior symptoms in 7 cate-
gories (paranoid and delusional ideation, halluci-
nation, activity disturbances, aggressiveness,
sleep disturbances, affective symptoms, and anx-
ieties and phobias) (Reisberg et al. 1987).

Currently, one of the most widely used instru-
ments to assess BPSD is the Neuropsychiatric
Inventory (NPI). It covers most of the important
disruptive behaviors, including delusions, hallu-
cinations, agitation, depression, anxiety, apathy,
irritability, euphoria, disinhibition, aberrant motor
behavior, nighttime behavior disturbances, and
eating behavior abnormalities (Cummings
et al. 1994).
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Treatments
Non-pharmacological interventions, especially
the psychosocial interventions, are oriented for
alleviating the BPSD, working as the first-line
method, whereas pharmacological interventions
are intended to cure or control the BPSD by
using medicines. With the advantages of no
adverse effect, non-pharmacological interven-
tions for BPSD should always be tried before
pharmacological interventions and implemented
throughout the treatment.

Non-pharmacological Interventions
According to the mental processing orientation of
the implements, non-pharmacological interven-
tions have been classified into the following
types (O’Neil et al. 2011): (1) cognitive/emotion-
oriented interventions (reminiscence therapy,
simulated presence therapy, validation
therapy); (2) sensory stimulation interventions
(acupuncture, aromatherapy, light therapy, mas-
sage/touch, music therapy, Snoezelen multisen-
sory stimulation, transcutaneous electrical nerve
stimulation); (3) behavior management tech-
niques; and (4) other psychosocial interventions
such as animal-assisted therapy and exercise.

Additionally, several approaches were
recommended for caregiver interventions in
behavioral management training with great effi-
ciency. For example, the describe, investigate,
create, and evaluate model (DICE) is an
evidence-informed method centered on BPSD
developed both for patients and caregivers
(Kales et al. 2014). Treatment Routes for Explor-
ing Agitation (TREA) can guide caregivers in
identifying needs underlying agitation through
collected data using systematic methodology
(Cohen-Mansfield et al. 2012). Several types of
research have also regarded Tailored Activity
Programs (TAP) and Dementia Care Mapping
(DCM) as promising methods for alleviating
BPSD in multiple settings (Gitlin et al. 2009;
O’Connor et al. 2017; Surr et al. 2018).

Pharmacological Interventions
A variety of pharmacological treatments have
been used to treat BPSD, depending on the target
symptom and the particular type of medication,

including typical and atypical antipsychotics,
antidepressants, cholinesterase inhibitors, anti-
convulsant mood stabilizers, benzodiazepines,
and memantine.

The use of antipsychotics, particularly since
the introduction of atypical antipsychotics, has
increased over time (Briesacher et al. 2005).
They have shown efficacy in treating specific
symptoms, such as aggression, psychosis, and
agitation (Ballard et al. 2008; Gauthier et al.
2010). However, atypical antipsychotics were
reported to be associated with an increased risk
of many adverse events including somnolence,
extrapyramidal symptoms, cerebrovascular
adverse events, urinary tract infections, edema,
gait abnormality, and death compared to a placebo
(Ma et al. 2014). The use of an antipsychotic for
severe symptoms such as agitation, aggression,
and psychotic symptoms should be time-limited,
and a careful individual evaluation is
recommended due to increased risk of stroke and
mortality (Gill et al. 2007).

Cholinesterase inhibition is the only strategy
that has thus far proven to have beneficial effects
in enhancing cholinergic function and cognition
in patients with Alzheimer’s disease, working as
cognitive enhancers (Press and Alexander 2013).
Previous studies found improvements in some
patients using anticonvulsant mood stabilizers in
the treatment of BPSD (Konovalov et al. 2008),
while some researches demonstrated that anticon-
vulsants appear to have no promising beneficial
effects (Tampi et al. 2017). Numerous studies
clarify that antidepressant medications can be an
effective alternative in the treatment of BPSD in
dementia individuals, with good efficacy and tol-
erability (Henry et al. 2011).

It has been demonstrated that memantine pref-
erentially improves Alzheimer’s disease brain
neuropathology, as well as prevents Alzheimer’s
disease production, aggregation, or downstream
neurotoxic consequences by preventing the exces-
sive continuous extra-synaptic NMDAR disease
activation, therefore hindering neuronal cell death
(Taipale et al. 2018). The recent evidence from
meta-analysis revealed that particular benzodiaz-
epines with careful selections still might be the
drug of choice for treating insomnia in elderly
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patients, despite several studies have found the
use of benzodiazepines could increase the risk of
dementia (He et al. 2019).

Future Directions of Research

Although demented disorders are biologically and
clinically distinct from each other, there are many
similarities between them, which means non-
timely diagnosis and misdiagnosis are common
problems. Hence, many patients would receive an
uncertain or ambiguous diagnosis. Extensive
efforts need to be made in developing better diag-
noses for different subtypes of dementia and
identifying new and effective therapeutic methods
to cure them. In addition, future studies are also
needed to explore long-term trends in the inci-
dence and prevalence of dementia in order to
optimize treatments and psychosocial care
according to the epidemiologic transition.

Dementia is a multifactorial and heterogeneous
disorder that is driven by a constellation of genetic
and environmental risk and protective factors.
Key neuropathological hallmarks of AD are extra-
cellular amyloid plaques and intracellular accu-
mulation of hyperphosphorylated tau protein. The
APOE gene has been shown to be the strongest
common genetic risk factor for dementia (van der
Lee et al. 2018). Candidate-gene-based associa-
tion studies have also identified other common
genetic variants that are related to on the onset of
Alzheimer’s disease and dementia (van der Lee
et al. 2018; Mishra et al. 2017; Van Mossevelde
et al. 2018). Identifying genetic liability for
specific subtypes of dementia may promote
personalized interventions that utilize genetic
information.

Accumulating evidence suggests that dementia
is related to several common modifiable risk fac-
tors, including diabetes mellitus, midlife hyper-
tension, midlife obesity, physical inactivity,
depression, smoking, and low education. Given
that there is currently no cure and no treatment to
stop the progression, prevention and early inter-
vention to delay onset of symptoms play a pivotal
role in combating dementia. Several randomized
controlled trials (RCTs), e.g., FINGER, MAPT,

and PreDIVA have shown that multidomain life-
style intervention targeting of preventive inter-
ventions to at-risk individuals is an effective
strategy to prevent cognitive decline (Kivipelto
et al. 2018). Future studies should conduct RCTs
to test interventions that either modify risk or
reduce the development of early disease holds
the promise to delay the onset of dementia.

Summary

BPSD are commonly encountered in long-term
care settings and often lead to the need for
assisted living and nursing. The Neuropsychiatric
Inventory (NPI) is the most commonly used
instrument to assess BPSD. It is recommended
that people with mild to moderate BPSD
should be managed without the use of pharmaco-
logical treatments which may have serious side
effects and the known risks of adverse events.
However, if non-pharmacologic approaches are
insufficient or fail, medications to treat BPSD
should be considered. Due to the adverse effects
along with the BPSD, the need to develop appro-
priate approaches to assess the level of the demen-
tia is urgent, and more effective behavioral
interventions should be used to address BPSD.
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