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Abstract

Alzheimer's disease (AD) is a progressive neurodegenerative disorder classically defined by its cognitive deficits in
memory, language, and executive function. However, the behavioral and psychological symptoms of dementia (BPSD)
are nearly universal, often more distressing to patients and caregivers than cognitive decline, and a primary driver of
institutionalization. This article provides a comprehensive review of AD from a behavioral psychology perspective. We
first delineate the core neuropathological hallmarks of AD-amyloid-beta plaques and neurofibrillary tangles-and link
their distribution to the disruption of large-scale neural networks, thereby providing a biological basis for behavioral
symptomatology. We then present a detailed analysis of the most prevalent BPSD, including apathy, agitation,
aggression, depression, anxiety, psychosis, and disturbances of sleep and appetite. These behaviors are conceptualized
not as random symptoms of a damaged brain, but as meaningful expressions of unmet needs, compromised cognitive
resources, and maladaptive interactions between the individual and their environment. The article critically evaluates
the principal behavioral assessment tools used in both clinical and research settings. A central thesis is that non-
pharmacological interventions, grounded in behavioral principles, should be the first-line management strategy for
BPSD. We review the empirical support for person-centered care, the Antecedent-Behavior-Consequence (ABC) model,
cognitive stimulation therapy, music and reminiscence therapy, and structured caregiver training. While
pharmacological options exist, their limitations and risks are highlighted. The conclusion synthesizes the evidence,
advocating for a multimodal, individualized, and compassionate approach that prioritizes behavioral understanding and
intervention to improve the quality of life for both individuals living with AD and their caregivers.
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1. Introduction

Alzheimer's disease (AD) is the most common cause of dementia, accounting for an estimated 60-80% of cases. The
clinical narrative of AD has historically been dominated by its cognitive profile: the insidious erosion of episodic
memory, the gradual breakdown of language, and the disintegration of executive functions. While this cognitive triad is
diagnostically crucial, it presents an incomplete picture of the lived experience of the disease. For patients and their
families, it is often the behavioral and psychological symptoms of dementia (BPSD) that constitute the most challenging,
distressing, and costly aspects of the condition [1].

BPSD encompass a heterogencous group of non-cognitive symptoms, including apathy, agitation, aggression,
depression, anxiety, delusions, hallucinations, sleep disturbances, and wandering. These symptoms are not mere
epiphenomena; they are core features of the disease process. Their prevalence is staggering, with up to 90% of patients
exhibiting at least one significant behavioral symptom over the course of their illness. BPSD are strongly associated
with accelerated cognitive decline, greater functional impairment, significant caregiver burden and depression, and
increased likelihood of premature placement in long-term care facilities [2].

The field of behavioral psychology provides an essential lens through which to understand and address BPSD. Rather
than viewing these behaviors as inexplicable or solely biologically determined, a behavioral perspective seeks to
decipher their meaning and function. It posits that behaviors are a form of communication, often expressing an unmet
need (e.g., for comfort, security, or relief from pain), a reaction to a confusing or overstimulating environment, or a
direct consequence of the individual's diminished cognitive capacity to process information and regulate emotions.

This article aims to synthesize the current understanding of the behavioral psychology of Alzheimer's disease. We will:

e Explore the neuropathological underpinnings of AD and link specific brain changes to the emergence of behavioral
symptoms.

e Systematically describe the most common and impactful BPSD, providing a behavioral analysis of their potential
triggers and functions.
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e Review the standardized tools for assessing and measuring BPSD.

e Advocate for and detail evidence-based non-pharmacological interventions, positioning them as the cornerstone of
effective management.

o Briefly discuss the role of pharmacological treatments, acknowledging their place but emphasizing their limitations.

By integrating neurobiology with behavioral science, this review argues for a paradigm shift towards a more holistic,
person-centered, and psychologically informed approach to caring for individuals with AD [3].

2. Neuropathological Foundations of Behavioral Symptoms

The behavioral manifestations of AD are not arbitrary; they are firmly rooted in the progressive neuropathology that
defines the disease. The two primary histological hallmarks are the accumulation of amyloid-beta (AB) plaques and
neurofibrillary tangles (NFTs) composed of hyperphosphorylated tau protein. The distribution and density of these
pathologies follow a predictable pattern, beginning in medial temporal lobe structures, particularly the entorhinal cortex
and hippocampus, and later spreading to limbic and association cortices.

2.1 Key Neuropathological Lesions

Amyloid-Beta (AP) Plaques: These extracellular deposits are formed by the aggregation of AP peptides, derived from
the amyloid precursor protein (APP). While the precise mechanistic link between diffuse plaques and neuronal
dysfunction remains debated, the dominant "amyloid hypothesis" suggests that soluble oligomers of AP are
synaptotoxic, disrupting synaptic communication and triggering a cascade of inflammatory and neurodegenerative
events [4].

Neurofibrillary Tangles (NFTs): NFTs are intracellular aggregates of hyperphosphorylated tau, a microtubule-associated
protein. In its pathological state, tau detaches from microtubules, which are essential for intracellular transport, leading
to cytoskeletal collapse and neuronal death. The spread of tau pathology, closely correlated with clinical symptom
severity, follows neural networks in a prion-like manner.

2.2 Network Disruption and Behavioral Correlates

The impact of AD pathology is best understood at the level of large-scale brain networks. The degeneration of specific
networks directly gives rise to specific behavioral syndromes:

e The Salience Network (SN): Comprising the anterior cingulate cortex (ACC) and fronto-insular cortices, the SN is
critical for detecting relevant internal and external stimuli and guiding behavior. Atrophy and disconnection within the
SN are strongly linked to apathy, the most common BPSD. A damaged SN fails to assign importance to stimuli, leading
to a loss of motivation and goal-directed behavior [5].

e The Default Mode Network (DMN): This network, involving the posterior cingulate, precuneus, and medial prefrontal
cortices, is active during self-referential thinking, autobiographical memory, and mind-wandering. It is particularly
vulnerable to early AB deposition. DMN dysfunction is associated with the loss of self-awareness and may contribute to
apathy and depressive symptoms.

e The Fronto-Striatal Circuitry: Circuits connecting the prefrontal cortex to the basal ganglia are essential for executive
function, impulse control, and reward processing. NFT pathology and neurodegeneration in the dorsolateral prefrontal
cortex and orbitofrontal cortex disrupt these circuits, leading to disinhibition, impulsivity, agitation, and aggression.

e The Limbic System: Structures like the amygdala and hippocampus are central to emotional processing and memory.
Hyperactivity in the amygdala, often seen in early AD, may underlie increased anxiety and emotional lability.
Conversely, later degeneration can lead to emotional blunting. Pathology in the hippocampus and related temporal lobe
structures is a primary substrate for the memory failures that fuel paranoia and delusions of theft [6].

e The Brainstem and Hypothalamus: Nuclei in these regions regulate core functions like the sleep-wake cycle and
appetite. Degeneration of the suprachiasmatic nucleus disrupts circadian rhythms, leading to sundowning and sleep
disturbances. Similarly, changes in hypothalamic function can result in appetite and eating abnormalities.
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Table 1. Linking Neuropathology to Common BPSD

IBehavioral Symptom Key Brain Regions/Networks Implicated Proposed Neurobehavioral Mechanism
Apath Salience Network (Anterior Cingulate, Failure to assign motivational significance to stimuli;|
pathy Fronto-Insular), Default Mode Network loss of goal-directed behavior.
A sitation/Ageression Orbitofrontal Cortex, Dorsolateral Loss of inhibitory control; heightened negative)
& &8 Prefrontal Cortex, Amygdala emotional reactivity; misinterpretation of threats.
Depression Prefrontal Cortex, Hippocampus, Dysregulation of monoaminergic pathways (e.g.,|
P Amygdala, Default Mode Network serotonin); disruption of self-referential thought.
Anxict Amygdala, Hippocampus, Bed Nucleus of Heightened fear and threat response; uncertainty due)
y Stria Terminalis to memory loss.
. . Temporal Lobe, Frontal Lobe, Limbic Mlspercept10n§ a.nd false memories .due to temporal
IPsychosis (Delusions) System lobe dysfunction; faulty reality testing from frontal
Y impairment.
Sleep Disturbances Suprachiasmatic ~ Nucleus, Brainstem, Dlsruptlon of circadian rhythms and sleep-regulating
Hypothalamus nuclei.

Table 1 list that behavioral and psychological symptoms in dementia (such as Alzheimer's disease) do not occur
randomly, but are closely related to lesions in specific neural networks. Understanding this correspondence between
brain regions, symptoms, and mechanisms helps to: accurately identify the source of the pathology; guide personalized
treatment (such as neuromodulation and drug intervention); improve the patient's quality of life.

3. A Behavioral Analysis of Core Symptoms

Understanding the neuropathology is essential, but it does not explain why a specific behavior occurs at a specific
moment. A behavioral psychological analysis is required to decipher the "here and now" triggers and reinforcements [7].

3.1 Apathy: The Most Prevalent Symptom

Apathy is defined as a quantitative reduction of goal-directed behavior, cognition, and emotion. It manifests as
indifference, lack of initiative, and emotional flatness.

Behavioral Perspective: Apathy is not simply laziness or depression. It can be understood as a breakdown in the
behavioral activation system. The individual may not initiate behavior because the environmental cues are no longer
salient enough to trigger action, or the cognitive steps required to plan and execute a sequence of actions are too
fragmented. For example, a person may sit for hours because they cannot generate the idea to get a book, plan the steps
to walk to the shelf, or remember what they enjoy reading. From a learning theory perspective, the reinforcement value
of previously rewarding activities (e.g., hobbies, social interaction) is diminished [8].

3.2 Agitation and Aggression

These are among the most challenging symptoms for caregivers. Agitation includes verbal, vocal, or motor behaviors
that are inappropriate to the situation, such as pacing, restlessness, cursing, or screaming. Aggression involves overt
physical or verbal acts directed at others.

Behavioral Perspective (ABC Model): These behaviors are almost always a form of communication or a reaction to a
perceived threat.

o Antecedents (Triggers): These can be internal (pain, hunger, fatigue, infection, discomfort) or external (an
overstimulating environment, a demanding task, an unfamiliar caregiver, misinterpretation of another's actions). A
common trigger is the "catastrophic reaction,” where a patient with diminished cognitive reserves becomes
overwhelmed by a simple demand, leading to an outburst.

o Behavior: The agitated or aggressive act itself.

o Consequences: The caregiver's response can inadvertently reinforce the behavior. For instance, if shouting leads to
increased attention from a caregiver, even if it is negative attention, the behavior may be reinforced. Conversely, the
behavior may be negatively reinforced if it successfully removes an unpleasant demand (e.g., the caregiver stops trying
to give the patient a bath).
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3.3 Affective Symptoms: Depression and Anxiety

Depressive symptoms in AD are common but can be atypical, with irritability and social withdrawal sometimes more
prominent than profound sadness. Anxiety often manifests as worry, fearfulness, and shadowing (closely following a
caregiver).

Behavioral Perspective: These symptoms are frequently tied to the patient's growing awareness of their cognitive losses
(in early stages) and the profound uncertainty created by their failing memory. A behavioral model would focus on the
loss of positive reinforcement (withdrawal from activities leads to isolation and low mood) and the increase in
avoidance behaviors (anxiety leads to refusing to go out, which temporarily reduces anxiety but reinforces the fear).
Shadowing is a potent example of operant conditioning where proximity to the caregiver reduces anxiety (negative
reinforcement), thus increasing the frequency of the shadowing behavior [9].

3.4 Psychosis: Hallucinations and Delusions

Delusions in AD are typically non-bizarre, often involving themes of persecution (e.g., "my spouse is an impostor,"
"people are stealing from me"). Visual hallucinations are more common than auditory ones.

Behavioral Perspective: These symptoms can be understood as the brain's attempt to make sense of a confusing and
fragmented perceptual world. A delusion of theft, for instance, is a logical explanation for a person who consistently
cannot find their possessions due to memory impairment. Capgras syndrome (the delusion that a loved one has been
replaced by an impostor) may arise from a disconnect between the visual processing of a face (which is intact) and the
emotional/familiarity response from the limbic system (which is damaged). The resulting lack of a "feeling of
familiarity" leads the patient to confabulate a reason for this strange experience.

Behavior Pathway in Dementia

BEHAVIOR
(Agitation/
Aggression)

ANTECEDENT CONSEQUENCE
(Trigger) (Reinforcement)

Examples: Exemples:
* Physical pain - Caregiver attention (+,-)
* Unfamiliar person + Task demand
» Overstimulation removed (-)
» Task demand * Physical restraint

(Cycle can
repeat and strengthen)

Figure 1. A Behavioral Model of Agitation in AD

Figure 1 illustrates the Antecedent-Behavior-Consequence (ABC) model applied to agitation in AD. The consequence,
whether positive (e.g., gaining attention) or negative (e.g., escaping a demand), reinforces the behavior, making it more
likely to recur in the presence of similar antecedents.

4. Assessment of Behavioral Symptoms

Accurate assessment is the foundation of effective intervention. Reliable and valid tools are necessary for diagnosis,
monitoring, and evaluating treatment efficacy.

o Neuropsychiatric Inventory (NPI): The NPI is the gold-standard, caregiver-based interview that assesses the frequency
and severity of 12 behavioral domains: delusions, hallucinations, agitation/aggression, depression/dysphoria, anxiety,
elation/euphoria, apathy/indifference, disinhibition, irritability/lability, motor disturbance, sleep, and appetite/eating. It
provides a composite score for each domain and a total score, and it also measures caregiver distress. Its comprehensive
nature makes it ideal for research and detailed clinical evaluation [10].

e Cohen-Mansfield Agitation Inventory (CMAI): The CMALI is a caregiver-rated questionnaire specifically designed to
measure the frequency of 29 agitated behaviors in elderly persons, categorized as physically aggressive, physically non-
aggressive, and verbally agitated. It is highly sensitive for tracking changes in agitation.
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e Apathy Evaluation Scale (AES): The AES is an 18-item scale that measures apathy from the perspective of the
clinician, the informant, or the patient. It reliably distinguishes apathy from depression and is widely used in clinical
trials.

Table 2. Common Assessment Tools for BPSD

Tool Name Type Domains Assessed Key Strength

12 domains (c.g, Comprehensive; gold

. . . . L fi h;
INeuropsychiatric Inventory (NPI) Caregiver Interview delusions,  agitation, standard  for researchy
: assesses caregiver]

apathy, depression) distress

High  specificity  for

(Cohen-Mansficld Agitation Caregiver Questionnaire 29 agitated behaviors measuring agitation and
Inventory (CMAI) .
its subtypes.
. Clinician/Informant/Patient Apathy (cognitive, Reliably distinguishes
Apathy Evaluation Scale (AES) Scale behavioral, emotional) apathy from depression.
Cornell Scale for Depression in Clinician-rated based on Depression in Specifically designed for

dementia; includes

IDementia (CSDD) interview dementia . .
observational items.

IBehavioral Pathology in
|Alzheimer's Disease Rating Scale Clinician-rated scale
(BEHAVE-AD)

7 categories of Useful for  assessing
behavioral symptoms treatment response.

Table 2 reflects standardized assessment tools used clinically to address different behavioral and psychological
symptoms in dementia patients. In other words, they are key tools for physicians and researchers to understand, quantify,
and track BPSD, promoting precision diagnosis and evidence-based care.

5. Non-Pharmacological Interventions: The First-Line Approach

Given the limited efficacy and significant risks of psychotropic medications, non-pharmacological interventions (NPIs)
are recommended as the first-line and cornerstone of BPSD management. These approaches aim to modify the
environment and caregiver interactions to prevent and de-escalate behavioral disturbances.

5.1 Person-Centered Care and the DICE Model

Person-centered care (PCC) is a philosophy that emphasizes knowing the person behind the patient-their life history,
values, preferences, and personality. It frames behaviors as expressions of need rather than problems to be suppressed

[11].

The DICE approach is a structured, person-centered clinical protocol for managing BPSD:

Describe: Gather information about the behavior, its context, and its impact using the ABC model.

Investigate: Conduct a comprehensive assessment to identify potential medical, psychiatric, and environmental causes.
Create: Collaboratively create a treatment plan, prioritizing NPIs.

Evaluate: Assess the effectiveness of the plan and adjust as needed.

5.2 Specific Behavioral and Psychosocial Interventions

Structured Activities and Cognitive Stimulation Therapy (CST): CST involves group activities and exercises designed
to stimulate thinking, memory, and social interaction. A systematic review found that CST improves cognition and
mood and can reduce behavioral problems. Tailoring activities to the individual's preserved abilities and past interests
(e.g., music, art, simple gardening) provides meaningful engagement and reduces apathy and agitation.

Music Therapy: Music, particularly personalized playlists from a person's young adulthood, can have a profound
calming effect. It can reduce agitation and anxiety, improve mood, and facilitate connection in late-stage AD when other
forms of communication are lost. The mechanism is thought to involve the engagement of relatively preserved neural
networks for musical memory and emotion.

Reminiscence Therapy: This involves discussing past experiences, often using props like photographs or familiar
objects. It leverages preserved remote memory, enhances a sense of identity and self-worth, and can reduce depressive
symptoms and improve communication.
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Simulated Presence Therapy: Playing audio recordings of family members' voices can reduce anxiety and agitated
behaviors in some individuals, likely by providing a sense of security and familiarity.

Environmental Modifications: Simplifying the environment reduces cognitive load. This includes clear signage,
reducing clutter and noise, ensuring adequate lighting (to reduce shadows that may be misinterpreted and to help
regulate circadian rhythms), and creating safe wandering paths [12].

Caregiver Training and Support: Teaching caregivers behavioral management skills is one of the most effective NPIs.
This includes training in communication (using simple, clear sentences), understanding the ABC model to identify
triggers, learning de-escalation techniques, and managing their own stress. Structured caregiver interventions have been
shown to delay nursing home placement and reduce the severity of BPSD.

5.3 The Role of Pharmacological Interventions

While NPIs are first-line, medications may be necessary when symptoms are severe, pose a safety risk, or do not
respond to non-drug approaches. However, their use requires extreme caution.

Antipsychotics: Atypical antipsychotics (e.g., risperidone, olanzapine) have a small but significant effect on aggression
and psychosis but carry a "black box" warning for an increased risk of cerebrovascular events and death in elderly
patients with dementia. They should be used at the lowest effective dose for the shortest duration possible.

Antidepressants: SSRIs like citalopram and sertraline are first-line for persistent and significant depression and anxiety.
Some evidence suggests citalopram may also reduce agitation, though it can cause QT interval prolongation.

Other Agents: Memantine, an NMDA receptor antagonist, may have a modest beneficial effect on agitation and overall
neuropsychiatric inventory scores. Anticonvulsants like carbamazepine are sometimes used off-label for aggression.

The key principle is that medication should never be used in isolation but always as part of a comprehensive plan that
includes NPIs and environmental support.

6. Conclusion

The behavioral psychology of Alzheimer's disease reveals a complex and dynamic interplay between a progressively
deteriorating brain and the individual's environment, personal history, and remaining capacities. BPSD are not mere
symptoms to be suppressed but are meaningful expressions of unmet needs, cognitive deficits, and emotional distress. A
deep understanding of the neuropathological networks involved provides a biological framework, but it is the
application of behavioral principles-through careful assessment, person-centered care, and evidence-based non-
pharmacological interventions-that offers the most humane and effective path forward.

The future of behavioral management in AD lies in earlier diagnosis, allowing for preemptive psychosocial
interventions, and in the development of more sophisticated, personalized NPI protocols. By continuing to integrate
insights from neuroscience with the practical tools of behavioral psychology, clinicians and caregivers can better
support the well-being and dignity of those navigating the challenging journey of Alzheimer's disease, ultimately
improving quality of life for both patients and their families.
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