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ABSTRACT 

 

 Dementia of the Alzheimer’s Type (DAT) is an insidious disease that, over time, 

affects all aspects of neurocognitive functioning, eventually resulting in death.  While 

neurocognitive symptoms of DAT certainly impair overall functioning and well-being, 

the behavioral and psychological symptoms (BPSD) of DAT have traditionally been 

overshadowed by the more overt neurocognitive symptoms of DAT.  Numerous 

correlates and risk factors have been identified for individual BPSD.  Some studies have 

even examined the presence of sub-groups, clusters, or syndromes of BPSD.  The current 

study examined, using meta-analytic techniques, the occurrence of BPSD in different 

levels of DAT severity (mild, moderate, and severe).  It was hypothesized total BPSD 

would increase from mild to moderate DAT, while decreasing in the severe stage.  It was 

also believed individual BPSD would be more prevalent in certain DAT severity levels.  

While there was only one significant difference among the different DAT severity levels, 

many of the effect sizes were in the expected directions.  Limitations in the empirical 

literature include lack of data available for BPSD in different severity levels of DAT and 

studies that do not differentiate the DAT severity levels in the participants.     
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CHAPTER I 

INTRODUCTION 

 The current study examined the behavioral and psychological symptoms of 

dementia (BPSD) of the Alzheimer’s Type.  The empirical literature in this area has been 

increasing over the last couple decades.  However, there is still limited data regarding the 

course of individual BPSD as DAT worsens.  This meta-analysis aggregated data from 

different articles examining BPSD in differing severity levels.  The meta-analysis also 

assessed if the data collected to date is homogeneous, even if studies use different 

measures to assess for BPSD (thus strengthening the literature on BPSD).  The current 

study calculated effect sizes for BPSD in four different stages of DAT; mild, moderate, 

severe, and probable.  Effect sizes were compared to detect significant differences among 

different BPSD in these severity levels.   

Background/Clinical Significance 

Dementia of the Alzheimer’s Type (DAT) is an insidious disease that affects 

many aspects of neurocognitive functioning.  The individual afflicted with DAT 

eventually becomes completely dependent upon caregivers for care and activities of daily 

living.  In addition to the devastating and global effects neurocognitive deterioration has 

on these individuals, behavioral and psychological symptoms of dementia (BPSD) are 

often present and have traditionally been overlooked in the literature.  It has not been 

realized until recently that the reciprocal nature of neurocognitive deterioration and 

BPSD can exacerbate and further interfere with daily functioning, as well as impact a  

caregiver’s well-being.  Since people with DAT depend upon these caretakers, alleviating  
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BPSD and caregiver distress should be an integral part of treatment and can include such 

options as cognitive rehabilitation, psychosocial treatments, and utilization of medication 

targeted toward neurocognitive and behavioral symptoms.  It is believed future research 

and clinical practice would benefit from increased attention to the identification, 

elucidation, and course of BPSD in DAT. 

While early or preclinical symptoms of DAT may be difficult to distinguish from 

perceived normal age-related decline (Crowell, Luis, Vanderploeg, Schinka, & Mullan, 

2002), eventually neurocognitive impairment will become so severe that the capacity to 

care for one’s self becomes non-existent.  This can (and often does) lead to a heavy 

burden for caregivers.  DAT accounts for the majority of dementia cases (50%-60% of all 

dementia cases; Blennow, de Leon, & Zetterberg, 2006), with the result of 5.3 million 

people in the U.S. being afflicted with DAT (Alzheimer’s Association, 2009a).  

Worldwide dementia estimates place this number around 25 million (with the majority of 

cases DAT; Ballard & Howard, 2006).  Risk for developing DAT increases exponentially 

with age, with people aged 65-74 years at a 3% prevalence rate and those over the age of 

85 having estimates between 24% and 33% (Blennow et al., 2006), and as high as 50% 

(Rivas-Vazquez, 2001).  From an economical perspective, roughly $148 billion is spent 

each year on DAT (Alzheimer’s Association, 2009b).  The Centers for Disease Control 

(CDC) estimates that $174, 000 is spent per patient lifetime on DAT and, behind heart 

disease and cancer, DAT is the third costliest disease in the U.S.  These numbers can be 

difficult to estimate (and partly the reason for the discrepancy among sources) as they 

include estimates of unpaid caregiver costs and lost productivity by those with DAT 

http://www.alz.org/
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(Songer, Ettaro, & the Economics of Diabetes Project Panel, 1998).  Regardless, it is 

clear DAT costs the U.S. billions of dollars each year.  Finding ways to better prevent, 

delay, or even treat DAT can significantly reduce these costs.  Even delaying DAT by 

several years can, economically speaking, save approximately $50 billion per annum 

(Songer et al.).   

The neurocognitive symptoms of DAT interfere with daily life and functioning in 

a variety of ways and only worsen over time.  As a person loses their memory, their 

ability to recall recent events can result in increased stress, anxiety, depression, and even 

include psychotic symptoms such as hallucinations or delusions.  This can be especially 

troublesome psychologically and emotionally for a person in the earlier stages of DAT as 

the person potentially has greater insight into their neurocognitve deterioration.  

Eventually, even older and more implicit memories deteriorate, thus leading to the 

inability to care for oneself independently.  The impact of these neurocognitive deficits 

on overall well-being significantly interferes in other aspects of the individual’s life (e.g., 

feeding oneself, bathing).  Some BPSD have been attributed to the neurological 

deterioration in DAT instead of or in addition to psychological reactions to 

neurocognitive decline.  This overlap of symptoms has made it difficult to study BPSD.  

Additionally, there is evidence to suggest that behavioral and psychological symptoms 

are better categorized in groups, clusters, or syndromes in DAT, in contrast to defining 

and treating individual symptoms.  Fortunately, these symptoms have been receiving 

increasing attention in the empirical literature.  It is not difficult to imagine how 



 Texas Tech University, Ben Williams, August 2012      

  

  

4 

 

symptoms of depression, anxiety, irritability, aggression, and/or hallucinations/delusions 

can interfere with cognition, as well as every other aspect of a person’s life.   

Behavioral and psychological symptoms of dementia of the Alzheimer’s Type:  

Prevalence, risk factors, and correlates 

Several measures have been utilized to assess for BPSD in the empirical literature 

and some of the more common ones will be briefly discussed.  The Neuropsychiatric 

Inventory (NPI) has been used in numerous studies to assess for various symptoms of 

dementia and is formatted as a structured interview with a caregiver (Cummings, Mega, 

Gray, Rosenberg-Thompson, Gornbein, 1994; Schreinzer et al., 2005).  Frequency and 

severity are rated on a scale from 1 to 4 and 1 to 3, respectively.  The BEHAVE-AD 

(Behavioral Pathology in Alzheimer’s Disease Rating Scale) has likewise been utilized to 

assess behavioral changes in dementia and is the most widely used assessment in this 

regard (Reisberg et al.,  1987; Schreinzer et al.).  Like the NPI, it is a caregiver-based 

assessment that assesses for BPSD severity with a 4-point scale.  The Cohen-Mansfield 

Agitation Inventory (CMAI) is another caregiver-based instrument, focusing on 

observable behaviors such as agitation and aggression rated on a 7-point scale of 

frequency (verbal and physical; Cohen-Mansfield, 1986).   

The BPSD have not received, until recently, as much attention as the more overt 

neurocognitive symptoms.  This is reflected by the fact that the current edition of the 

DSM (American Psychiatric Association [DSM-IV-TR], 2000) merely classifies non-

neurocognitive symptoms under the umbrella term “with/without behavioral 
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disturbance,” and BPSD are not part of the main criteria for DAT (Criteria A-F).  

However, empirical studies have reported prevalence rates for BPSD ranging between 

83% and 98% (Becker, Hershkowitz, Maidler, Rabinowitz, & Floru, 1994; Brodaty et al., 

2001; Chen, Borson, & Scanlan, 2000; Mega, Cummings, Fiorello, & Gornbein, 1996).  

This is a rather striking discrepancy between empirical research and one of the most 

widely used references for diagnosis in clinical application.   

The more common behavioral and psychological symptoms of DAT include 

aberrant motor behavior (such as wandering, occurring in as much as 65% of individuals 

with DAT), irritability and aggression, depression (estimates ranging from 20% to 40%), 

anxiety, apathy, sleep disturbances (affecting as much as 44% of individuals with DAT), 

and disinhibition (Arbus et al., 2008; Holtzer et al., 2003; Rösler, Retz, Retz-Junginger, 

& Dennler, 1998-1999; Staekenborg et al., 2008; Vitiello & Borson, 2001).  Delusions 

and/or hallucinations may also be present (average of 35% have delusions, with a range 

of 3-49% for hallucinations; Holtzer et al.), which appears to be related to age; older 

people with DAT appear to be more likely than younger people to have delusions and/or 

hallucinations (with persecutory delusions being the most prevalent; Nambudiri, Teusink, 

Fensterheim, & Young, 1997).   

In studies on mid to late stages of DAT, as would be expected BPSD symptoms 

tend to worsen over time.  In a retrospective study by Hart et al. (2003), delusions were 

found to be the earliest symptom that emerged (if present).  Onset of symptoms was 

determined from caregiver interviews.  In order to establish some reliability, the authors 

required the caregiver to have had contact with the patient at least 3 times a week, for at 
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least 3 years.  The mean onset for the development of delusions was 30 to 40 months 

from the onset of dementia.  Other symptoms of BPSD (depression, anxiety, 

disinhibition) tended to develop, on average, within 50 months of onset (average of 47 

months for psychological symptoms and 48 months for behavioral symptoms).  

Psychological symptoms included depression, delusions, and anxiety.  Behavioral 

symptoms were defined as apathy, aberrant motor behavior, aggression, irritability, 

changes in appetite, and sleep disturbances.  While age of onset can be difficult to 

accurately measure (particularly if people do not seek medical services until DAT has 

advanced past age of onset), this study at least is able to provide some information 

regarding the length of time between dementia onset and development of particular 

BPSD.   

In other words, it may be reasonably inferred, based on Hart et al.’s (2003) 

results, that delusions are more likely to develop (if they do at all) before depression, 

anxiety, and disinhibition, regardless of when the “onset” may have truly occurred.  If 

nothing else, this can aid psychoeducational training of patients and their caregivers in 

outlining what to expect as DAT progresses.  While BPSD may worsen over time, 

eventually neurocognitive deterioration will reach a point where sensory and motor 

impairment will make documenting BPSD impossible (Lovheim, Sandman, Karlsson, & 

Gustafson, 2008), resulting in a “decrease” in observable and reportable BPSD.   

Hart et al.’s (2003) study also noted high prevalence rates for these BPSD.  For 

example, apathy was present in 88% of the study’s sample, with aberrant motor behavior, 

aggression, irritability and appetite changes, and sleep disturbances occurring in 70%, 
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66%, 60%, and 54% of the sample, respectively.  Depression, delusions, and anxiety 

were present in 56%, 55%, and 52% of the sample, respectively (Hart et al.).  These high 

prevalence rates may be partially explained by Hart et al.’s retrospective methodology, 

which was used in order to determine onset of symptoms (as determined by caregiver 

interviews) with the NPI (i.e., caregivers provided the information on BPSD from what 

they could recall).  In this way, retrospective studies are reliant on caregiver’s memories.  

As a caregiver’s stress increases over time, their perception of symptoms can be 

potentially biased and artificially inflate the reporting of BPSD occurrence/severity.  In 

order to establish some degree of reliability, the authors required the caregiver or next-of-

kin to have had contact with the patient at least 3 times a week, for at least 3 years.  This 

retrospective study (determining presence of BPSD based on caregiver recall and past 

events) is in contrast to prospective studies which attempt to follow BPSD in DAT 

longitudinally, prior to the development of BPSD.  In other words, percentages from 

retrospective studies are higher than reports from prospective studies (Assal & 

Cummings, 2002; Marin et al., 1997), which is likely attributed to the different methods 

of assessing for BPSD in DAT.   

 Several risk factors for the development of BPSD have been identified.  Female 

gender has been found to be associated with a higher risk of delusions and anxiety.  Older 

age has been linked with increased risk of anxiety symptoms.  DAT severity has been 

correlated with hallucinations (possibly indicative of and related to neurological damage), 

agitation and aggression, and depression (Steinberg et al., 2006).  BPSD have also been 

linked with poor performance in activities of daily living (Hatakeyama et al., 2008), a 
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defining criteria for DAT (in fact differentiating it from Mild Cognitive Impairment; 

Bläsi et al., 2009).  If BPSD can impact one of the defining criteria for DAT diagnosis 

(impairment in activities of daily living), their presence and influence should be carefully 

documented and discussed in conjunction with neurocognitive symptoms.  Additionally, 

the presence of behavioral and psychological symptoms often results in a worse 

prognosis in terms of higher care costs, earlier institutionalization, and increased burden 

for caregivers, (Craig, Mirakhur, Hart, McIlroy, & Passmore, 2005; Finkel, 2001; 

Paleacu, Barak, Mirecky, & Mazeh, 2008; Takano & Arai, 2005).  While BPSD appear to 

be more prevalent in Vascular Dementia, BPSD in DAT tend to be more prominently 

correlated to impairments in cognition and daily living (Kim, Lyons, Shin, & Yoon, 

2003).   

Psychological symptoms 

Mood Disorders and Anxiety 

 Mood and affective disorders are a common co-morbid pattern in DAT, possibly 

representing a syndrome of psychological symptoms in DAT.  As mood symptoms can be 

misdiagnosed as symptoms of DAT (e.g., difficulties in concentration and memory), yet 

are treatable, accurately identifying and treating mood disorders is of the utmost 

importance in people with possible DAT.  Related to this, it is important to partition out 

mood symptoms in order to accurately assess the DAT stage a person’s symptoms 

indicate.  While mania is a possible symptom in DAT, depressive symptoms are more 

common and can often mimic the neurocognitive symptoms of DAT, making 
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identification of depression in these patients difficult if not controversial (Schreinzer et 

al., 2005).  As Burns (1991) further states, while depressive symptoms are common in 

DAT, depressive syndromes (disorders) are less typical, with manic episodes being rare.   

 Arbus and colleagues attribute depressive symptoms in DAT to four causes; 

awareness of neurocognitive decline, a reoccurrence of a depressive episode (evident in 

one’s psychological history), depression due to vascular causes, and/or depression as a 

result of the neurological deterioration (Arbus et al., 2008).  In their study in particular, 

depressive symptoms that were clinically significant were present in 20% of their 

participants.  In addition to evidencing a high association between depressive symptoms 

and other BPSD (some of the most common being apathy, anxiety, irritability, and 

aggressiveness), the authors reported a link between depressive symptoms and psychotic 

symptoms (delusions and hallucinations).  While the exact nature of this relationship was 

beyond the scope of their study, this association highlights the influence of the presence 

of depressive symptoms.   

The fact that depressive symptoms are present in DAT, as well as in those with 

mild cognitive impairment (MCI) suggests that such psychological symptoms can not 

only be caused by DAT symptomology, but may precede it as well (although admittedly 

the MCI/DAT distinction requires further elaboration and more reliable 

operationalization).  Depression, as previously stated, is a particular concern as symptoms 

of depression can involve deficiencies in attention and memory and affect aspects of 

everyday living (Judd et al., 2000).  Severe depression can even lead to psychotic features 

(DSM-IV-TR, 2000).   
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Anxiety can likewise exacerbate the course of DAT.  Anxiety can occur relatively 

early in DAT, as anxiety may be an initial reaction when faced with a diagnosis of DAT 

(Jha, Tabet, & Orrell, 2001).  While anxiety has been seen by some as a synonymous 

with agitation and aggression (Mintzer & Brawman-Mintzer, 1996; Mintzer, Faison, 

Street, Sutton, & Breier, 2001), others have identified anxiety as a distinct symptom 

(Mega et al., 1996; Resiburg et al., 1987).  Studies have found anxiety to increase in early 

stages of cognitive decline, but decrease as the decline continues (Bierman, Comijs, 

Jonker, & Beekman, 2007; Mega, Cummings, Fiorello, & Gornbein, 1996).   

Hallucinations and delusions 

Hallucinations and delusions tend to be less common, and even can be short-lived, 

yet the significant barriers these symptoms can create are enormous.  While 

hallucinations seem to be more transitory (typically lasting a period of several months), 

delusions can be far more persistent (Ballard & Howard, 2006). 

Studies examining psychotic symptoms in DAT have reported that visual 

hallucinations tend to be more common than auditory hallucinations (Chung & 

Cummings, 2000; Hart et al., 2003), in contrast to the more common auditory 

hallucinations seen in other Axis I disorders.  Delusions, also less common than other 

BPSD, are often manifested as persecutory delusions of theft (Chung & Cummings).  

These delusions and their subsequent misinterpretations can increase the risk of verbal 

and physical aggression and be extremely taxing for caregivers.  The results from studies 
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like these indicate a level of psychological deterioration that is related to the more overt 

neurocognitive deterioration in DAT.   

Behavioral symptoms 

Agitation and Aggression 

 Agitation and aggression are sometimes difficult to differentiate, as measures like 

the Neuropsychiatric Inventory have a subscale that measures agitation/aggression 

without differentiating them (Herrmann, Lactot, Rothenburg, & Eryavec, 2007), nor 

differentiating between physical and verbal aggression.  Studies that have examined 

agitation and aggression in DAT have not necessarily looked at them separately, but 

rather together (Herrmann et al., 2007; Sommer et al., 2009).  One study in particular 

examined the correlation among 3 scales that measured aggressive behavior and/or 

agitation and found high correlations among the 3 measures (Shah, Evans, & Parkash, 

1998).  As such, it is difficult to partition out the symptoms of agitation and aggression 

from each other (while not the purpose of the current study, this fact should still be 

mentioned).   

One such study examining the presence of aggressive behavior in dementia 

highlighted the high occurrence of these symptoms.  Schreinzer et al. (2005) found 

agitation accounting for 35% of the total variance in a factor analysis of BEHAVE-AD 

scores of 137 chronic care patients (all but 8 patients in the sample were classified as 

having dementia).  Severity of neurocognitive impairment, poor functional abilities, 

depressed affect, and poor physical health have all been linked with aggressive behavior 
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(admittedly, cause-effect nature of these links are difficult to determine; Cohen-

Mansfield, Billig, Lipson, Rosenthal, & Pawlson, 1990; Cohen-Mansfield, Marx, & 

Werner, 1992; Haupt, Kurz, & Janner, 2000; Jackson et al., 1989; Lyketsos et al., 1999).   

Some interesting results have emerged as to the nature of aggressive behavior and 

other symptoms of dementia.  For example, delusions have been found to significantly 

predict both the occurrence and frequency of physical aggression (Gilley, Wilson, 

Beckett, & Evans, 1997).  Hallucinations, on the other hand, did not evidence such a 

relation.  However, in a study by Aarsland, Cummings, Yenner, and Miller (1996), 

physical aggression was linked with hallucinations while verbal aggression was 

associated with delusions.  Part of the reason for this discrepancy could be the fact that 

Aarsland et al. excluded people taking psychotropic medication in some of their analyses.  

The assessments in both studies were different as well.  In Gilley et al.’s study, structured 

informant interviews were used to determine psychotic symptomology.  Aarsland et al., 

on the other hand, utilized the BEHAVE-AD to obtain assessments of these symptoms 

(also a caregiver-based assessment, but a different one nonetheless).  While Gilley et al.’s 

study did not specify in great detail what their structured interviews were composed of, it 

is possible the BEHAVE-AD is a more standardized measure.  At the very least, the 

BEHAVE-AD can be said to have been used in dozens of studies examining BPSD in 

dementia.  This highlights the importance of developing a common methodology and 

operationalization standards for the assessment of BPSD in DAT.  In a longitudinal study 

by Cohen-Mansfield and Werner (1998ab), physical and mental health were studied in 

order to determine predictors of verbal versus physical aggressive behavior.  Depressed 
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affect, low physical health, and poor quality of relationship were predictive of verbally 

aggressive behavior.  By contrast, physically aggressive behavior was best predicted by 

neurocognitive impairment (as well as poor relationship quality; Cohen-Mansfield & 

Werner ab).    

Sleep Disturbances and Aberrant Motor Behavior 

 There is a high prevalence of sleep disturbances in DAT as well (Camp, Cohen-

Mansfield, & Capezuti, 2002; Cohen-Mansfield, 2001).  Aberrant motor behavior 

(excessive motor activity that can include wandering, fidgeting, and pacing) can also be 

present in DAT.  In fact, when compared to Vascular Dementia, sleep disturbance and 

aberrant motor behavior are more prevalent in DAT (along with changes in appetite; 

Fernandez-Martinez et al., 2008).  Sleep disturbances, while common in normal aging, 

tend to be worse in individuals with DAT (Vitiello & Borson, 2001).  Factors such as 

physiological changes due to the normal aging process, reactions to physical and 

psychological disorders and their treatments, primary sleep disorder, or problems in sleep 

hygiene have all been implicated as causes of sleep problems in normal aging and 

dementia (Vitiello & Borson).   

It would thus appear sleep disturbances in dementia do not appear to be unique to 

DAT per se, but rather are greater in intensity than those found in normal aging.  

Specifically, DAT’s typical sleep complaints are increased frequency and duration of 

awakenings, decreased REM sleep, and more frequent day-napping (Vitiello & Borson, 

2001).  Unlike some of the other BPSD of DAT, there is strong evidence suggesting sleep 



 Texas Tech University, Ben Williams, August 2012      

  

  

14 

 

problems are the result of neuronal loss and atrophy (especially since sleep problems are 

evident in normal aging processes).  Damage to the suprachiasmatic nucleus of the 

hypothalamus and various other subcortical structures (e.g., cholinergic basal forebrain 

nuclei, noradrenergic locus coeruleus) can lead to these symptoms (Vitiello & Borson).  

However, psychosocial and environmental influences can also lead to sleep problems 

(e.g., poor sleep hygiene habits, noise level of the environment a person sleeps in).  In 

other words, disturbances in the body’s “biological clock,” the individual’s environment, 

or a combination of the two can lead to sleep problems.  Depressive symptoms have also 

been linked with sleep problems, in that depression tends to decrease when sleep 

improves (McCurry, Gibbons, Logsdon, Vitiello, & Teri, 2005).  It is no surprise sleep 

disturbances can affect individuals with DAT.   

Apathy and Disinhibition 

 Apathy has been found to negatively affect the quality of life in people with DAT 

(Ready, Ott, Grace, & Cahn-Weiner, 2003), as well as functional performance (Lam, 

Tam, Chiu, & Lui, 2007).  Loss in activities of daily living is also related to persistent 

feelings of apathy (Lechowski et al., 2009).  Apathy has been found to be associated with 

older age, as well as a significant predictor of depression (Mizrahi & Starkstein, 2007).  

Apathy has also been linked with the functioning (or, rather, the lack thereof) of the 

medial frontal regions of the brain (Apostolova et al., 2007).   

Disinhibition (typically defined as a lack of restraint that can include lack of 

concern for social norms and impulsivity) may potentially alternate with apathy in the 



 Texas Tech University, Ben Williams, August 2012      

  

  

15 

 

same person (Mizrahi & Starkstein, 2007).   While disinhibition seems to be more 

common in frontotemporal dementia when compared to DAT, it is a symptom that can 

cause great distress for caregivers (de Vugt et al., 2006).  This is not too difficult to 

imagine, as a disinhibited individual may yell, curse, or even become sexually aggressive 

to their caregivers (Dhikav, Anand, & Aggarwal, 2007). 

The current study 

 The current study expands on the emerging literature by assessing psychological 

and behavioral symptoms in DAT across levels of DAT severity.  By employing a meta-

analysis, the current study addresses the methodological differences and/or small sample 

sizes of individual studies on BPSD in DAT.  Individual studies often do not include 

participants at all levels of DAT severity.  By aggregating across studies, meta-analysis 

allows a more reliable estimate of changes in BPSD across severity levels. 

It is hoped future versions of the DSM will take into account recent studies 

examining BPSD in DAT.  The current edition merely classifies these symptoms as 

“behavioral disturbances.”  While there have been several studies examining the 

relationship of behavioral and psychological symptoms and syndromes (Hollingworth et 

al., 2006; Hope, Keene, Fairburn, McShane, & Jacoby, 1997; Mirakhur, Craig, Hart, 

McIlroy, & Passmore, 2004; Verkaik, van Weert, & Francke, 2005), there is still 

disagreement in attempting to categorize these symptoms.  The current study adds to the 

current literature on BPSD in DAT by combining the results from numerous studies 
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utilizing different methodologies (different assessments, prospective vs. retrospective 

design).   

It was hypothesized that the behavioral and psychological symptoms of dementia 

of the Alzheimer’s type would differ across the mild, moderate, and severe levels of 

DAT.  In this way, the current study attempted to replicate this prior research (which has 

been somewhat lacking in quantity), as well as attempted to expand on it by examining 

the prevalence of total BPSD in differing levels of DAT severity with greater aggregated 

sample sizes.  In this fashion, the total number of participants in various studies with 

different levels of DAT severity was examined.  Additionally, since DAT is a global 

disease that affects every population (and is less susceptible to, for example, problems in 

cross-cultural identification of psychological disorders), many recent BPSD/DAT studies 

come from different nationalities and regions of the world (e.g., Netherlands, Great 

Britain, France, Japan).  A meta-analysis using studies from different countries can better 

identify and describe, if any, inconsistencies in cross-cultural BPSD prevalence.   

It was also hypothesized that there are certain individual symptoms that are more 

likely to occur in later stages of DAT.  Hallucinations, delusions, and aggressive behavior 

would be likely to be more prevalent as DAT severity worsens.  Depression and anxiety 

would be likely to be more prevalent in earlier stages of DAT (Savva et al., 2009), with 

BPSD of all types reaching their peak in the moderate stage or the transition from 

moderate to severe DAT.  However, given the eventual global neurocognitive 

deterioration in DAT, it was hypothesized that BPSD symptoms would decrease as 

severity of neurocognitve impairment reached the point of an inability to care for, or 
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express, oneself (i.e., a negative correlation).  In other words, psychological symptoms 

would appear to decrease as a patient became increasingly unable to identify and express 

his/her emotions.  Behavioral symptoms, on the other hand, would appear to decrease due 

to increasing immobility; hence a caregiver would not observe any abnormal behavior to 

report.  This would essentially represent a curvilinear relationship, with the possible 

exception of passivity, which (given the nature of neurocognitive deterioration and its 

eventual effect on sensory/motor functioning) would likely exhibit more of a linear 

relationship (Lovheim et al., 2008).  Specific hypotheses are detailed below.   

Hypotheses and related analyses 

Hypothesis One 

The BPSD of DAT would exhibit a curvilinear relationship over time/severity of 

neurogcognitive impairment (defined as severity level of DAT).  The effect sizes for total 

BPSD would increase from mild to moderate stages of DAT.  However, overall BPSD 

would be likely to decline during the severe stages of DAT.   

Hypothesis Two 

 Individual behavioral and psychological symptoms would occur more frequently 

in certain DAT severity levels.  This would be evident in the current study by examining 

the occurrence of individual BPSD in the varying levels of DAT severity.   

Sub-Hypothesis 1 

Hallucinations would be more common in moderate stages of DAT when 

compared to mild and severe.  While hallucinations would decline in the severe stage of 
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DAT, it was hypothesized they would be more prevalent in the earlier severe stages of 

DAT (i.e., in the transition from moderate to severe) when compared to mild DAT.  It 

was hypothesized that a statistically significant difference would be evident among effect 

sizes such that EShallmild<EShallsev<EShallmod.   

Sub-Hypothesis 2 

  Delusions would be more common in moderate stages of DAT when compared 

to mild and severe DAT.  Thus, ESdelmild<ESdelsev<ESdelmod.   

Sub-Hypothesis 3 

Depressive symptoms would occur more frequently in mild and moderate DAT 

when compared to severe DAT.  It was hypothesized that mild and moderate DAT would 

show similar levels of depressive symptoms and would likely not be statistically 

significant.  Thus, ESdepmild = ESdepmod>ESdepsev.   

Sub-Hypothesis 4 

 It was hypothesized that anxiety symptoms, like depressive symptoms, would be 

significantly higher in mild and moderate DAT when compared to severe DAT.  Thus, 

ESanxmild = ESanxmod>ESanxsev.   

Sub-Hypothesis 5 

It was hypothesized physical and verbal aggression would be more typical in 

moderate to severe stages of DAT.  However, it was also hypothesized that aggression 

would be at its greatest in moderate DAT, such that ESaggmild<ESaggsev<ESaggmod.   
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Sub-Hypothesis 6 

It was hypothesized that sleep disturbances would be significantly greater in 

moderate DAT when compared to mild and severe DAT.  Sleep disturbances would be 

significantly less in severe DAT when compared to mild DAT.  Thus, 

ESslpsev<ESslpmild<ESslpmod.   

Sub-Hypothesis 7 

It was hypothesized that aberrant motor behavior would increase from mild to 

moderate DAT and eventually decrease significantly in the severe stage of DAT 

(ESabbsev<ESabbmild<ESabbmod).   

Sub-Hypothesis 8 

Apathy would be more prevalent in moderate DAT when compared to mild and 

severe DAT.  Apathy would be significantly greater in mild DAT when compared to 

severe DAT such that ESapsev<ESapmild<ESapmoderate.   

Sub-Hypothesis 9 

Passivity would increase in a linear fashion as DAT severity worsened.  Thus, 

ESpassmild<ESpassmod<ESpasssev.   

Hypothesis Three 

 It was hypothesized that BPSD would occur more frequently in retrospective 

studies than in prospective studies.  There was evidence for this in individual studies in 

the empirical literature (Assal & Cummings, 2002; Hart et al., 2003; Haupt et al., 2000; 
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Marin et al., 1997).  Unfortunately, this hypothesis could not be analyzed (see Results 

section).   
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CHAPTER II 

METHOD 

Study inclusion criteria 

 Articles were searched on PsycInfo and MEDLINE.  Keywords used included 

“behavioral and psychological symptoms of dementia” and “non-cognitive symptoms of 

dementia.”  Keywords also included the individual BPSD and “Alzheimer’s Disease” 

(e.g., “depression and Alzheimer’s Disease”).  These keywords were also combined with 

mild, moderate, and severe Alzheimer’s Disease.  Publication bias (the fact that studies 

that report significant results tend to be published over studies that do not) was addressed 

using mathematical equations described in the Preliminary Data Analyses section.  To be 

included, studies must have examined the prevalence, incidence, or identification of 

BPSD, specifically in Alzheimer’s Disease (although studies comparing the BPSD of 

DAT vs. another dementia, e.g. Vascular Dementia, also met inclusion criteria).  

Treatment studies could also be included, if they documented the prevalence of BPSD 

prior to the intervention (as an intervention will likely improve or worsen symptoms, thus 

confounding the prevalence of BPSD in the general DAT population) or else if a control 

group was utilized that also had BPSD and did not receive any treatment.   

Study exclusion criteria 

Studies that did not utilize proper statistical and/or methodological techniques 

(e.g., qualitative review, study published without data) were not included.  Related to 

this, studies that only reported percentages or proportions were not used in the current 
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analyses, as this type of data is less descriptive than means/correlations and equations to 

transform proportions into Cohen’s d values do not currently exist, according to the 

author’s knowledge.  Additionally, studies that did not specifically assess for type of 

dementia (e.g., DAT vs. Vascular or Frontotemporal dementia) were not used in the 

current study.  Studies that did not attempt to use representative DAT samples (e.g., a 

study that only examines dramatic or salient cases in a particular DAT severity group) 

were likewise excluded from analysis.  Treatment studies that did not report pre-test 

measures or have a non-intervention control group were also not used (see Study 

Inclusion Criteria).   

Procedure 

Studies were selected and coded based on the inclusion criteria noted above.  A 

Master Candidate List included articles that met the aforementioned inclusion criteria of 

BPSD in DAT, but not necessarily the exclusion criteria.  Article abstracts were read to 

determine if the article met inclusion criteria.  These articles were included on the Master 

Candidate List.  Some studies, upon closer inspection, could not be used in the final 

analyses, although they were still listed on the Master Candidate List.  Forty seven 

studies were included in the Master Candidate List.  Eleven were selected for the final 

analyses based on the aforementioned inclusionary/exclusionary criteria.  Eleven studies 

reported only proportions or frequency data and were thus excluded from analyses.  Nine 

studies could not be used due to insufficient reporting of data (means and standard 

deviations reported on graphs or not at all).  Other reasons articles were not included in 
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the final analyses include the use of odds-ration data and factor analysis.  A copy of the 

Master Candidate List can be found in Appendix E.  While not all articles were used in 

the current study, this list ensured proper documentation of articles examined and kept a 

record of articles that met the inclusion criteria as well as why certain articles were 

excluded from the analyses.   

The overall average effect size of all the articles analyzed was used to determine 

if power was adequate in the current study.  Using this average effect size, a power level 

of 0.80, and alpha = 0.05, the number of data points for every category of DAT severity 

was determined (see Results section).     

As recommended in the methodological literature (Lipsey & Wilson, 2001), two 

coders independently coded each article used in the final analysis.  A study ID number 

was assigned to each article.  The data each ES was based on was documented (e.g., 

means and standard deviations, t- or f-value, chi-square), as well as the page number 

where this information was found (see Appendix D for full coding sheet).  The coders 

were in agreement on all means and standard deviations recorded for DAT (as no studies 

used in the final analyses directly reported effect sizes).  This is not too surprising as the 

means and standard deviations for each symptom were reported directly and likely caused 

little confusion between the coders.   

Effect sizes were calculated using the means and standard deviations from each 

study.  The mean ES was, generally speaking, the sum of all ES, multiplied by their 

respective inverse variance weights, then divided by the sum of the inverse variance weights.  
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These weights help to determine the relative contribution of each effect size (based on its 

respective study’s variance) to the overall mean effect size (Lipsey & Wilson, 2001).   

Preliminary data analyses:  Calculating effect sizes and testing assumptions. 

Effect sizes from individual studies were determined based on the type of statistic 

reported, as described above.  Differences in prevalence/occurrence among different 

DAT severity groups (e.g., means/standard deviations) were analyzed by examining the 

standardized mean difference between DAT group scores and the average scores for non-

clinical BPSD (determined from the normative data of a particular assessment) and 

subsequently interpreted with Cohen’s d values.  All effect sizes were multiplied by their 

inverse variance weights in order to give more weight to studies that had smaller 

variances.  The formula used to determine each weight is 1/variance.  The variance was 

used for each BPSD assessed for in each study.  In this way effect sizes from studies 

using different statistical methods could be incorporated into the meta-analyses of the 

current study in order to test the current hypotheses.   

Calculating the standardized mean difference between scores from DAT 

populations and average non-clinical scores of BPSD allowed an ES to be determined 

(e.g., by subtracting the average NPI subscale score for depressive symptoms in a mild 

DAT group and the average NPI score that is indicative of normal functioning, and then 

dividing this by their pooled standard deviations).  Weighted mean effect sizes were 

determined and comprised of these individual effect sizes (so, for example, there was a 

weighted mean effect size for anxiety in mild DAT, calculated from all the individual 

effect sizes from individual studies looking at anxiety occurrence in mild DAT 
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populations).  It is believed effect sizes for BPSD will differ among the different DAT 

severity groups (mild, moderate, and severe).   

More specifically, the weighted mean effect size for BPSD was calculated with 

the following formula:  ESmean = ∑(wiESi)/∑wi, where wi is the inverse variance weight 

for ESi (with ESi equal to an effect size for an individual or total BPSD of DAT, 

depending on the hypothesis; see below).  Confidence intervals around the mean ES were 

also calculated.  Lipsey and Wilson (2001) report that a mean ES is statistically 

significant (using alpha = 0.05 for a 95% confidence interval) if the confidence interval 

does not include zero.  The standard error of the mean was used to determine the 

confidence interval and was calculated as follows:  SEESmean = √(1/∑wi).  The standard 

error was multiplied by 1.96 (critical z-value representative of an alpha = 0.05, 95% 

confidence interval).  This value was then added to or subtracted from the mean effect 

size in order to determine the upper and lower limits of the confidence interval, 

respectively.   

As noted previously, publication bias was addressed by mathematically predicting 

whether or not unpublished studies may invalidate the current meta-analyses’ results.  

Two equations, to the author’s knowledge, exist to determine this.  One equation is:  X = 

[(∑zi)
2
/2.706] - NL, where zi is the z-score for study i (which is calculated by converting 

the p-values from a study to their z-score equivalents) and NL is the number of located 

studies.  If X > 5 NL + 10, then it is unlikely the observed effect size is not significant 

(Rosenthal, 1991).  Unfortunately, p-values were not reported in every study so this 

method was not used.   
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An alternative method was described by Singer, Ethridge, and Aldana (2007).  

They described a fail-safe statistic (which they cited from Hedges & Olkin, 1985) used in 

their meta-analysis.  The equation is:  k0 = k(đ – dc)/dc, where k0 is the number of 

unpublished studies that would be required to nullify the average effect of the meta-

analysis, k equals the number of studies used in the meta-analysis, đ is the overall 

average ES, and dc is the ES at a “negligible level,” set by Singer et al. to 0.01 in their 

analyses (Singer et al., p. 360).  This was the method used to address the so-called file 

drawer problem.   

While meta-analyses have been accused of being a sort of “garbage in, garbage 

out” methodology with a file drawer problem as they typically include studies that have 

been published and hence are likely to be statistically significant (also known as 

publication bias; DeCoster, 2004), this argument can also be applied to primary studies 

and qualitative reviews.  Further, the fact that the current meta-analysis describes the 

procedure used in detail allows for critique and commentary on any limitations, as well as 

strengths.   

Homogeneity of study variance was analyzed as well.  If homogeneity among the 

studies was detected, then the meta-analysis could assume a fixed-effects model and 

hence, that the estimated effect sizes differ due to sampling error alone (Huedo-Medina, 

Sanchez-Meca, Marin-Martinez, & Botella, 2006).  If, on the other hand, the studies were 

heterogeneous, then a random-effects model must be used to analyze the data (this model 

incorporates within- and between-studies variability).  Homogeneity of studies was tested 

with the Q-statistic (see Results section).  The Q-statistic is a chi-square test with k – 1 
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degrees of freedom, where k = the total number of effect sizes.  Algebraically, it is 

represented by the equation:  Q = ∑wi (ESi – ES)
2 
where ESi = individual ES for i = 1 to 

k, ES = weighted mean effect size over the k effect sizes, and wi = individual weight for 

ESi.  If Q exceeds critical value (using k – 1 degrees of freedom), then the null hypothesis 

(homogeneity) is rejected (i.e., a statistically significant Q means studies are 

heterogeneous, thus requiring additional analyses, such as assuming a random-effects 

model to describe the data as opposed to a fixed-effects model).  The data set used in the 

current study was homogenous and thus a fixed-effects model was used (see Results 

section).   

Degrees of freedom for all other comparisons in the present study were calculated 

by n – 1, where n equals the number of studies or symptoms used in the particular 

comparison.  For homogeneity of the total BPSD, this would be “1” subtracted from the 

total number of data points for all BPSD in mild DAT, moderate DAT, severe DAT, and 

probable DAT (these degrees of freedom can be seen in Table B).  For individual BPSD, 

n would equal the number of symptoms available for a particular symptom in a specific 

DAT severity level.  For instance, when looking at the homogeneity of the data in 

depression in mild DAT, n would be the total number of data points available for 

depression in mild DAT, which would have n-1 degrees to vary (these degrees of 

freedom can be seen in Table C).  However, when making a direct comparison between 

groups (for example, total BPSD in mild vs. moderate DAT), the average of total BPSD 

in mild DAT (one overall number representing one group) and average of total BPSD in 

moderate DAT (one overall number representing one group) was used, with the result 
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that n equals “2.”  Another way of putting it is relating it to between-groups degrees of 

freedom and within-groups degrees of freedom from an ANOVA.  So, when comparing 

total BPSD in mild vs. moderate, the degrees of freedom used is the between-groups 

degrees of freedom, whereas in determining homogeneity the within-groups degrees of 

freedom is used.  

The BPSD of DAT are a topic that has been receiving increasing amounts of 

attention in the empirical literature.  However, given the difficulty in predicting DAT 

development (and that it can only be confirmed upon autopsy or biopsy) and the 

differences in prospective vs. retrospective studies, this can become complicated indeed.  

As such, meta-analysis seemed to be a beneficial method of analyzing the data of the 

numerous recent studies on these symptoms, while taking into account their differing 

methodologies and sample size/demographics.   
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CHAPTER III 

RESULTS 

 In total, 11 studies were included in the final analyses, with some studies 

examining BPSD in different severity levels.  Two studies examined BPSD in mild 

Alzheimer’s Disease, three studies examined BPSD in moderate DAT, and two studies in 

severe DAT.  Seven studies examined BPSD in possible or probable DAT.  Possible 

DAT has been described as having atypical onset, presentation, or progression and 

unknown etiology.  Probable DAT means dementia has been established (by clinical and 

neuropsychological assessment), with the presence of progressive cognitive impairments 

(McKhann et al., 1984).  Two studies did not differentiate between mild and moderate 

DAT (a “mild-moderate” category).  Some studies did not collect and/or report statistics 

on certain BPSD (e.g., depressive symptoms were reported in every study, but sleep 

problems were not).  All studies used either the NPI or BEHAVE-AD to assess for BPSD 

in DAT, probably because these are the most popular measures in this area (Kang et al., 

2010; Schreinzer et al., 2005) that also provide a way of reporting means and standard 

deviations.  A chi-square analysis was done on the possible (one study) and probable (six 

studies) groups, to determine if they could be grouped together.  The groups were not 

significantly different from one another, X
2
(65) = 2.25, p > 0.05, and as such were 

combined into a “probable” category (Sixty five degrees of freedom were used in order to 

determine the homogeneity of all data points used in the two categories).   The idea of 

combining possible and probable DAT has been discussed in the literature as well 
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(Villareal et al., 2003).  The mild-moderate group was compared to the mild, moderate, 

and severe groups and was found to be significantly different from all three groups 

((X
2
(1) = 28.41, p < 0.01, X

2
(1) = 18.90, p < 0.01, X

2
(1) = 18.15, p < 0.01, respectively), 

with a greater number of symptoms than any other group.  As such, they appeared to be 

outliers and were excluded from the final analyses.  It is difficult to explain why these 

studies appear to be outliers.  One of these studies did not explicitly describe their 

population as having mild-moderate DAT; rather, “they had less than 20 points on the 

Hasegawa Dementia Scale-Revised….which has often been used to assess dementia in 

Japan, being similar to the Mini-Mental State Examination (Fujikawa et al., 2004, p. 

202).  Additionally, both of these studies were conducted outside of the United States.  

Fujikawa et al.’s study was conducted on Japanese participants while Niu, Tan, Guan, 

Zhang, & Wang’s (2010) study used Chinese participants.  Both studies also had 

relatively low sample sizes (16 in each study) of participants with BPSD (admittedly, this 

was not the lowest sample size found, although the majority of studies had greater sample 

sizes).  These observations are possible reasons for the difference between these two 

studies and the studies used in the final analyses.   

The studies used in the current meta-analysis were from around the world.  Two 

studies were conducted on participants with DAT in the United States, as well as two 

studies in Italy.  One study was conducted in Spain.  Likewise, one study was on 

participants in Belgium, Taiwan, Austria, Japan, Greece, and South Korea.  Thus, the 

only study that did not explicitly differentiate mild from moderate DAT (and was also 

excluded from final analyses) was the Niu et al. (2010) study.  It is not known from the 
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current data if other studies from China (Taiwan’s political status is currently somewhat 

ambiguous) would exhibit the outlier status of Niu et al.’s study.     

 The effect sizes were analyzed with the Q-statistic, as discussed in the Methods 

section.  The effect sizes of BPSD for all studies were used to calculate an overall Q-

statistic.  The overall Q-statistic was not significant (X
2
(135) = 7.68, p > .05), indicating 

the data was homogeneous, and thus a fixed-effects model was appropriate.  However, 

one outlier had to be removed from the data set.  This outlier (hallucination in moderate 

DAT) was so extreme that it alone made the entire data set heterogeneous.  As such, it 

was also removed when calculating the individual Q-statistic for hallucinations in 

moderate DAT.  Otherwise, all of the BPSD in each severity level (from every study) 

were homogenous (see Table 2).  In other words, the individual effect sizes for each 

severity level in each symptom (used to ultimately calculate the weighted mean effect 

size) were homogeneous.   

 The fail-safe statistic was calculated.  Using the overall average effect size (ES = 

0.63) and the 11 total studies used in the analyses, 682 unpublished studies would be 

needed to nullify the average effect of this meta-analysis.  The other method for detecting 

publication bias described earlier could not be used as appropriate p-values were not 

reported in every study.  However, the former calculation is an acceptable measure for 

publication bias in a meta-analysis.   

Unfortunately, power calculations prior to the analyses were impossible, as 

appropriate power analyses for meta-analyses could not be found by the author.  Part of 

the difficulty for this is due to the fact that this is the first study, to the author’s 
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knowledge, to examine BPSD in DAT as a meta-analysis.  However, while not ideal, 

effect size could be used after the studies were analyzed in order to determine how many 

data points would be necessary for an appropriate power level (0.80).  This study could 

help to calculate power levels prior to the final analyses in future meta-analyses in this 

area.   

This attempt to determine the number of data points necessary for a power level 

of 0.80 was made using a power table for effect size (Cohen, 1988).  Using an ES of 0.60, 

alpha = 0.05, and a power level of 0.80, 45 data points would be needed for each DAT 

severity level.  While there were 66 data points used in the probable DAT category, all 

other categories were under 45 (mild = 14, moderate = 40, and severe = 16).   

 Unfortunately, complete control group (i.e., non-demented participants) data was 

not available for the NPI or BEHAVE-AD.  The investigator attempted to contact the 

creators of both assessments and, while initial contact was made, it seems no control 

group data is available.  The NPI does have a study that reports the means in a control 

group (Cummings, Mega, Gray, Rosenberg-Thompson, Gornbein, 1994), but no standard 

deviations are reported.  With the exception of these means (of which the highest mean is 

depressive symptoms at 0.25 and the majority of scores are 0), no control group data was 

available for use in the calculation of effect sizes.  As such, means for the control group 

were entered as “0” (with the exception of the NPI scores that were available).  Since no 

pooled standard deviation can be calculated (as only the standard deviation for the 

Alzheimer’s group is available), the standard deviation for each BPSD in DAT was used.  

While this is likely a less accurate standard deviation, it also makes the possibility of 
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detecting an effect less likely.  In other words, using the DAT group standard deviation in 

no way will artificially increase the chances of detecting an effect; in fact, it will lessen 

those chances.   

 The following hypotheses were tested for statistical significance with the chi-

square goodness-of-fit statistic.  Originally, the author planned to use MANOVA to test 

the hypotheses.  However, once the author collected all the data and consulted more 

recent literature (Borenstein, Hedges, Higgins, & Rothstein, 2009), it no longer seemed 

appropriate to do MANOVA.  Hedges and Olkin (1985) also described the chi-square 

technique as a means to assess differences between effect sizes in a meta-analysis.  In 

fact, a Q-statistic was calculated for every BPSD in each DAT severity level (to 

determine homogeneity or heterogeneity) and the Q-statistic follows the chi-square 

distribution.  As such, the chi-square test seemed an appropriate way of analyzing the 

data (Kobak, Greist, Jefferson, Katzelnick, & Henk, 1998).   

Hypothesis one 

  It was predicted there would be a curvilinear relationship among the different 

severity levels of DAT such that the effect size of moderate DAT would be significantly 

greater than the mild stage, which would be significantly greater than the severe stage.  

This difference in BPSD effect sizes was assessed by analyzing studies that examined 

BPSD occurence with differing DAT severity levels.  Overall BPSD levels were 

calculated from individual BPSD scores (i.e., an average effect size was calculated).   
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This hypothesis was analyzed with the chi-square test using the weighted mean 

effect size of total BPSD for each DAT severity level as the dependent variable (resulting 

in three dependent variables; a weighted mean effect size for total BPSD in mild DAT, 

moderate DAT, and severe DAT).  It was believed the weighted mean effect sizes would 

be significantly different among the three groups such that ESsev<ESmild<ESmod.  In other 

words, the weighted mean ES (representative of total BPSD) in the mild and severe DAT 

groups would be less than the weighted mean ES for the moderate DAT group.  While 

ESmild and ESsev were likely to be similar in BPSD occurrence, it was hypothesized ESmild 

would be significantly greater than ESsev given the severity of neurocognitive impairment 

in severe DAT and the subsequent difficulty in detecting BPSD in this severe stage.   

The mild group (ES = 0.40, CI +/- 0.47) did not significantly differ from the 

moderate group (ES = 0.92, CI +/- 0.84), X
2
(1) = 2.38, p = 0.12.  The mild group also did 

not differ significantly from the severe group (ES = 0.85, CI +/- 0.90), X
2
(1) = 3.38, p = 

0.07.  The moderate group did not differ significantly from the severe group, X
2
(1) = 

0.25, p = 0.62.  While these did not reach statistical significance, the moderate group did 

have a higher effect size than the mild group (and had a relatively low p-value).  

Likewise, the mild group almost differed significantly from the severe group, although 

not in the hypothesized direction (i.e., severe group had a higher effect size than mild 

group, see Table 1).   

 The probable group was compared to the other groups as well.  The probable 

group (ES = 0.69, CI +/- 0.44) differed significantly from the mild DAT group, X
2
(1) = 

5.41, p = 0.02.  The moderate and severe DAT groups did not differ significantly from 
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the probable group.  While none of the severity levels (with the exception of probable) 

differed significantly from one another, hypothesis two was still conducted in order to 

detect any potential differences in individual symptoms.   

Hypothesis two 

  The ES for individual BPSD in mild, moderate, and severe studies was used to 

test this hypothesis.  ES for the individual symptom was compared among the BPSD 

scores for DAT participants and the average score of the particular assessment used (in a 

similar fashion to Hypothesis one, but examining individual BPSD as opposed to total 

BPSD).  For example, the multiple effect sizes across studies for the mean presence of 

hallucinations in mild DAT vs. the average score for the assessment used to detect 

hallucinations in normal populations (calculated by the standardized mean difference 

method) was used to calculate an overall weighted mean effect size for hallucinations 

(EShallmild).  In a similar fashion, an overall weighted mean effect size was calculated for 

hallucinations in moderate DAT and severe DAT (EShallmod and EShallsev).  These effect 

sizes were then tested with the chi-square goodness-of-fit statistic using the weighted 

mean effect sizes for individual BPSD as the dependent variables.  If EShallmod is 

significantly greater than EShallmild and EShallsev, then hallucinations can be said to be more 

prevalent in the moderate group than the mild and severe groups.   
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Sub-hypothesis 1 

 Hallucinations in mild DAT (ES = 0.25, CI +/- 3.14), moderate DAT (ES = 0.53, 

CI = +/- 2.34), severe DAT (ES = 0.65, CI +/- 3.61), and probable DAT (ES = 0.46, CI 

+/- 1.09) did not significantly differ from one another (X
2
(3) = 0.07, p = 0.96).   

Sub-hypothesis 2 

 Delusions in mild DAT (ES = 0.27, CI +/-0.53), moderate DAT (ES = 1.09, CI 

+/- 3.55), severe DAT (ES = 0.82, CI +/- 2.91), and probable DAT (ES = 0.76, CI +/- 

1.75) did not differ significantly from one another (X
2
(3) = 1.10, p = 0.78).   

Sub-hypothesis 3 

Depressive symptoms in mild (ES = 1.66, CI +/- 2.08), moderate (ES = 1.32, CI 

+/- 2.35), severe (ES = 0.71, CI +/- 2.99), and probable (ES = 0.73, CI +/- 1.11) DAT did 

not differ significantly from one another (X
2
(3) = 1.16, p = 0.76).   

Sub-hypothesis 4   

Anxiety symptoms did not differ significantly in mild (ES = 0.92, CI +/- 3.59), 

moderate (ES = 0.87, CI +/- 3.41), severe (ES = 0.81, CI +/- 2.06), or probable (ES = 

0.72, CI +/- 1.34) DAT, X
2
(3) = 0.44, p = 0.93.   

Sub-hypothesis 5 

Physical and verbal aggression did not differ significantly in mild (ES = 0.84, CI 

+/- 3.50), moderate (ES = 0.78, CI +/- 3.34), severe (ES = 0.97, CI +/- 4.89), or probable 

(ES = 0.74, CI +/- 1.52) DAT, X
2
(3) = 0.25, p = 0.97.   
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Sub-hypothesis 6 

Sleep disturbances in mild (ES = 0.7,CI +/- 1.96), moderate (ES = 0.88, CI +/- 

2.04), severe (ES = 0.88, CI +/- 1.57), and probable (ES = 0.64, CI +/- 0.88) DAT did not 

differ significantly from each other (X
2
(3) = 0.13, p = 0.99).   

Sub-hypothesis 7 

Aberrant motor behavior did not differ in the mild (ES = 0.39, CI +/- 6.45), 

moderate (ES = 0.71, CI +/- 5.28), severe (ES = 1.86, CI +/- 8.88), or probable (ES = 

1.01, CI +/- 1.47) stages, X
2
(3) = 0.08, p = 0.99). 

Sub-hypothesis 8 

 Apathy in mild (ES = 0.95, CI +/- 10.29), moderate (ES = 1.20, CI +/- 5.57), 

severe (ES = 1.62, CI +/- 9.15), and probable (ES = 1.17, CI +/- 3.25) did not differ 

significantly from one another (X
2
(3) = 0.06, p = 0.80).   

Sub-hypothesis 9  

This hypothesis originally named Passivity as a symptom to be analyzed.  

However, no articles used in the analyses coded for a passivity symptom (which may 

have been assessed with the Apathy category).  However, a disinhibition symptom was 

assessed in many of the studies.  While technically not a hypothesis, the results of the 

analysis on disinhibition will be reported.  Disinhibition in mild (ES = 0.31, CI +/- 3.65), 

moderate (ES = 0.33, CI +/- 3.32), severe (ES = 0.67, CI +/- 6.72), and probable (ES = 

0.47, CI +/- 1.95) DAT did not differ significantly from one another (X
2
(3) = 0.09, p = 

0.99).   
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 An Appetite symptom was also recorded in several studies.  This symptom was 

included in the total BPSD calculations.  However, there was insufficient data to examine 

appetite disturbances in mild and severe DAT (i.e., there were no studies that assessed for 

these symptoms in mild and severe DAT).  Appetite in moderate (ES = 0.50, CI +/- 5.88) 

did not differ significantly from appetite in probable (ES = 0.57 CI +/- 4.01) DAT, X
2
(1) 

= 0.0005, p > 0.05.   

Hypothesis three 

Unfortunately, there were not enough prospective vs. retrospective studies in the 

different severity levels to adequately perform an analysis on hypothesis three.  There 

was only one prospective study used in the analyses (Fernandez-Martinez et al., 2008).  

The rest of the studies were either retrospective or else longitudinal in design but with 

BPSD assessed by caregiver reports (i.e., the studies did not follow BPSD prospectively 

over time).   
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CHAPTER IV 

DISCUSSION 

 While only two groups were statistically significantly different from each other 

(total BPSD in mild DAT and probable DAT), many of the effect sizes were in the 

hypothesized directions.  BPSD seemed to worsen from mild to moderate, and in some 

instances “improved” from moderate to severe.  It can also be said that, with the 

exception of one symptom, all data points from every study in every DAT severity level 

were homogeneous.  The current study was thus able to provide evidence for the 

homogeneity among different studies examining BPSD in DAT in the empirical 

literature.  It is also interesting that the mild and probable DAT groups differed and that 

differences of mild DAT from moderate and severe DAT approached significance.  It is 

possible that patients diagnosed as “probable” DAT are similar to those diagnosed as 

“moderate” and “severe” DAT.  Perhaps the “possible” and “probable” designations, 

which were combined in this study, are more likely to be used in studies that do not use 

assessments sensitive enough to identify and include “mild” cases or to discriminate 

between “moderate” and “severe” cases.  However, it is puzzling as to why no significant 

differences were detected between mild and probable DAT on individual BPSD.  Perhaps 

total BPSD were able to reach statistical significance due to the availability of more data 

points (discussed further below).  While the quantitative data did not provide evidence to 

support the hypotheses, much information can be gleaned from the qualitative aspects of 

this study that could aid future research in BPSD of DAT.   
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 One such example is the data available in studies of BPSD.  The majority of 

studies that were considered for inclusion in the study were unable to be used in the final 

analyses because they only reported frequencies, proportions, or odds-ratio data.  This 

data is far less detailed than reporting means and standard deviations and does not lend 

itself well to a meta-analysis (for example, odds-ratio data, while technically a type of 

effect size, is on a different scale to the standardized mean difference effect size 

calculation used in the current study).  Related to this, it is essential for studies to report a 

mean and standard deviation in a table or the body of the paper and not just in a graph.  

Graphs can make it difficult to determine or even estimate the means and standard 

deviations of a study and this limitation was encountered on several occasions during the 

review of potential studies (Kim, Lyons, Shin, & Yoon, 2003; Kudoh et al., 2009; 

Meguro et al., 2004).   

 Another issue is that means and standard deviations for non-demented older 

adults for the BEHAVE-AD and NPI (the two measures used in the various studies in this 

meta-analysis) are not completely available.  While there is one study that provides the 

means for the subscales of the NPI in a non-demented older group, it does not provide 

any standard deviations (Cummings, Mega, Gray, Rosenberg-Thompson, Gornbein, 

1994).  While initial contact was established with the authors of these assessments via 

email, they were unable to provide standard deviations (J. Cummings, personal 

communication, June 9, 2011; B. Resiberg, personal communication, June 10, 2011).  As 

a result, the standard deviation of the DAT group was used to calculate the effect size for 

each symptom (Cohen, 1988).  While this is not a pooled standard deviation, it still 
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provides a weight for each effect size based on variance.  However, it likely made 

significant differences more difficult to find as a pooled standard deviation would likely 

result in a smaller variance than the standard deviation for the DAT groups by itself.  

This, in turn, would have made the effect sizes larger for each BPSD (as each weight was 

equal to 1/variance).  Using this logic, a non-pooled standard deviation does, however, 

reduce the risk of Type I error.  It is important that standardization of measures for 

assessing demented adults include norms (i.e., means and standard deviations) for non-

demented persons as well.  Not only would this allow more precision in meta-analyses, 

but it also would allow more precision in differentiating demented from non-demented 

clients in diagnostic assessment.   

It might also be beneficial to offer appropriate incentives for those participating in 

research.  For example, research participants could receive limited and/or additional 

medical care and assessment, stressing the importance of psychoeducation in the 

progression of DAT (or normal age-related decline).  This could allow for additional 

prospective studies, following BPSD in a cohort (prior to a diagnosis of DAT) over time.  

An additional benefit to this would be the addition of a control group (those who do not 

develop DAT) and its comparison to an age-matched DAT group.  This would not only 

allow stronger comparisons of BPSD between DAT and non-DAT, but it could also 

provide control group data (means and standard deviations) for the BEHAVE-AD and/or 

NPI.   

Consensus should be reached on the severity stages of DAT as well.  Some 

diagnose patients with mild or moderate DAT, while others may use the more nebulous 
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possible or probable DAT.  Studies may group mild and moderate DAT together without 

differentiating them (Niu, Tan, Guan, Zhang, & Wang, 2010).  Still others may not even 

directly report the severity level or even attempt to differentiate dementia by etiology.  

While we certainly do not wish to make research an arduous and onerous task for our 

patients, at the same time we have a responsibility to ensure the research we are able to 

collect is representative of them and worth the effort they and their caregivers have put 

into it.  Perhaps future meta-analyses (once enough studies have been conducted) could 

re-examine BPSD differences (or lack of) among the different levels of DAT severity.  

This would aid in diagnosis, assessment, and treatment.  This difficulty in reporting 

specific DAT severity levels is but one of the limitations in the current empirical 

literature.   

Chow et al. (2002) does not report any standard deviations in their study 

examining both Chinese and American participants.  Studies like Eustace et al. (2002), 

Hamuro et al. (2007), Hart et al. (2003), and Moran et al. (2004) only reported 

proportional data.  A study by Garcia-Alberca (2008), while it seemed to be appropriate 

for the current meta-analysis, was in Spanish with no available translation.  Kim, Lyons, 

Shin, & Yoon (2003) and Kudoh et al. (2009) reported only tables for their means and did 

not report standard deviations.  Reisberg et al. (1987) and Cummings et al. (1994) 

provided two different assessments for BPSD, but to date there do not seem to be any 

complete control group data for either the BEHAVE-AD or NPI.  It is important to use 

standardized assessments that have corresponding control group data.  While it is merely 

an inconvenience for the purposes of the current study, it is an even bigger problem for 
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the empirical literature.  It is possible, given the fact that DAT is studied around the 

world (due to its similar course, regardless of nationality), that operationalizing or 

establishing global standards is not possible at this point.  While reporting means and 

standard deviations (and effect sizes) has been recommended by the American 

Psychological Association for years (American Psychological Association, 2009), this is 

in fact only the American standard and may not be followed by others across the world.  

It is also difficult to assess for the presence of BPSD in DAT without matched-control 

group data.  None of the studies used in the current meta-analysis had a matched-control 

group to compare symptoms to with regard to BPSD.  If control group data had been 

available, it could have provided a more accurate means of calculating effect sizes.  In 

other words, having control group data for each study used would be far more accurate 

than using control group data from only one group of control participants.  This is good 

practice for social science research and should be used more often when comparing DAT 

to normal age-related decline (for both neurocognitive symptoms and BPSD).   

 As with any study, there were limitations with the current study.  It is possible the 

current study attempted to answer too many hypotheses with limited information in an 

area that is still relatively new in DAT.  While more studies have acknowledged BPSD in 

DAT in the last couple decades, and adequate measures exist to assess for BPSD, 

matched-control group information is limited.  Even the DAT group data can be limited.  

The current study did use 12 articles, but the fact that these 12 articles were only used 

together for total BPSD made the analyses for individual BPSD less robust (although 

each individual BPSD was homogeneous).  As such, a future meta-analysis could try to 
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answer fewer hypotheses in an area where there is more data; for example, looking at 

treatment efficacy for various treatments of BPSD in probable DAT.  Indeed, in the 

current study the only hypothesis that exhibited a significant difference (and had the 

lowest p-values for the other comparisons that were near significance) was hypothesis 

one, which combined the effect sizes for all 12 studies.   

 There is, perhaps, a silver lining to the current study.  While none of the original 

hypotheses were significant, the current study adds to the previous literature in several 

ways.  To the author’s knowledge, meta-analyses to date have only examined changes in 

participants receiving treatment.  By using effect size as a measure between DAT means 

and control (non-demented) group means (although admittedly control group means were 

not available for all subscales of the measures), this study utilized a relatively modern 

technique in a unique way.  Meta-analyses can be conducted to assess for prevalence in 

different levels of severity for many disorders.  As clinical psychology moves toward a 

more continuous (as opposed to static) view of psychological disorders, studies must take 

into account severity level (e.g., mild vs. more severe levels of depression, with or 

without DAT).  Using effect sizes can provide useful information across a number of 

studies (treatment or otherwise).    

 The current study also was able to provide evidence for the homogeneity of BPSD 

in DAT across studies.  This suggests studies that examine BPSD in different participants 

are homogeneous (at least for the studies that report means and standard deviations).  Of 

course, future studies could continue to examine the homogeneity among BPSD in order 

to provide further support for this.   
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  The current study also found similarity among the research categories of probable, 

moderate, and severe DAT.  Perhaps future studies could help to clarify the make-up and 

usefulness of the category possible/probable DAT (which was found to be homogeneous 

in the current study).  It may also be beneficial to assess the differences between the 

probable DAT category and the moderate or severe DAT categories as well.  It may be 

that more precise assessment would allow “possible” and “probable” participants to be 

assigned to more informative “mild, moderate, or severe” classifications.   

The majority of articles used in the current study either did not report, or did not 

conduct statistics on assessing the reliability of DAT severity level.  Only Cheng et al. 

(2009) reported an intra-class correlation of 0.82.  Some of the reason for this (although it 

was not always clear in the methods sections of the various studies) may be that some 

studies only used one person to assess dementia severity level.   

The classification of DAT into 3 categories (mild, moderate, and severe) has, 

however, come under scrutiny, as DAT is a gradual disease (American Psychiatric 

Association [DSM-IV-TR], 2000; Snyder, Nussbaum, & Robins, 2006).  It may be more 

beneficial to see cognitive impairment on a continuum, with normal age-related cognitive 

decline being the least problematic and severe dementia being the most problematic.  In 

fact, another categorization system classifies DAT into 7 categories, with the first 

category being termed “no impairment,” and category two classified as mild cognitive 

impairment which may or may not be due to age-related changes (Reisberg et al., 1984).  

It is difficult to say if these 7 categories are completely valid and reliable, but (in this 
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author’s opinion), it seems more descriptive and informative than using 2 to 3 categories 

(e.g., possible/probable or mild/moderate/severe).  

Some new research definitions have attempted to modify the terms “preclinical” 

and “mild cognitive impairment (MCI).  However, these have only been recommended as 

research guidelines, and the presenters themselves admitted they provide little utility as 

clinical diagnostic criteria (Albert, Stern, Weintraub, Wagster, & Phelps, 2011).  Given 

the fact that the very definition of DAT describes it as an insidious disease, it is indirectly 

acknowledged that “stages” of DAT may be inappropriate.  Regardless, the terms mild, 

moderate, and severe DAT have provided a means for describing the course of DAT and 

for facilitating communication among researchers and clinicians (although their current 

utility may no longer be as useful, given current knowledge of DAT).   
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APPENDIX A 

 

EXTENDED LITERATURE REVIEW ON THE RISK FACTORS, 

CORRELATES, AND TREATMENTS OF BPSD IN DAT 
 

DAT has traditionally been classified by severity of neurocognitive symptom 

manifestation and impairment in activities of daily living.  Mild DAT can initially go 

unnoticed or even be mistaken for normal neurocognitive decline (Crowell, Luis, 

Vanderploeg, Schinka, & Mullan, 2002) but is characterized by apathy, episodic memory 

loss, difficulty with new memory formation, loss in judgment, word-finding difficulties, 

and/or an inability to make decisions (Gwyther, 2001), arguably areas of central 

executive and higher brain functioning.  Moderate DAT is typified by more radical and 

noticeable changes in behavior, hygiene, and sleep.  Aberrant motor behavior and more 

severe lapses in judgment and memory are also present.  Aggression, agitation, and 

frustration may increase.  Activities of daily living become more difficult, frequently 

requiring the aid of a caregiver (Gwyther).  Severe DAT results in almost total 

dependence on caregivers.  Even close family members and friends are unfamiliar and 

speech may be incoherent or even non-existent.  Loss of bodily functioning may also 

occur.  Patients are often bedridden and prone to infection or various medical maladies 

(Gwyther).  Categorizing DAT levels as mild, moderate, or severe stages of DAT, as 

currently described in the literature, can certainly aid communication, reliability, and 

research.  However, it is important to keep in mind the insidious and often variable nature 

of DAT progression.  In fact, it is more accurate to describe DAT as continuous in nature 
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rather than a discontinuous stage-like process.  This can make transitions between stages 

difficult to assess and diagnose.   

The study of the psychological and behavioral symptoms in DAT began receiving 

increasing attention in the 1980’s.  “Behavioral disturbances” were in fact re-categorized 

as “behavioral and psychological symptoms of dementia” (BPSD) in 1999 by the 

International Psychogeriatric Association, or IPA (Luxenberg, 2002a).  There have been 

numerous studies since then examining the individual BPSD in DAT.  Research on the 

alleviation and treatment of BPSD has likewise increased.  Both diagnosis and treatment 

can benefit from a more coherent and reliable nosology.  However, results of current 

treatments can also inform diagnosis and attempts to create a better nosology.  This 

includes examining the processes of how individual symptoms have (or have not) been 

alleviated by current medical and psychosocial treatments.  For example, this can be seen 

by the fact that certain BPSD are alleviated by cholinesterase inhibitors.  The fact that 

cholinesterase inhibitors have also evidenced improvement in neurocognitive symptoms 

leads to the subsequent inference that these BPSD, as well as neurocognitive decline, are 

in some way a result of impaired acetylcholine functioning.  This supports the notion that 

BPSD are interrelated with neurocognitive decline.  Thus, the following literature will 

describe additional studies that have examined the occurrence, identification/description, 

and treatment of the behavioral and psychological symptoms of dementia of the 

Alzheimer’s type. 

Neurobiological Correlates of BPSD 
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A review of the neurobiological correlates of BPSD in DAT was conducted by 

McIlroy and Craig (2004).  Of course, the cause-effect relationship of neurocognitive 

deterioration and BPSD requires additional research and replication.  However, being 

cognizant of the correlates and potential risk factors for BPSD can aid in 

psychoeducation and better description of these BPSD.  Apathy has been associated with 

greater “neuronal loss and elevated tangle counts in frontal areas and related subcortical 

circuits,” (McIlroy & Craig, p. 136).  Psychotic symptoms have been correlated with 

aggressive behaviors.  Psychotic symptoms have also been linked with reduced fronto-

temporal and right parietal signals, as revealed with functional imaging.  Reduced levels 

of serotonin in the hippocampus, with preservation of norepinephrine in the substantia 

nigra have also been implicated.  Despite this evidence, neurocognitive correlates of 

psychotic symptoms are extremely difficult to examine as medication that alleviates these 

symptoms targets several neurotransmitter systems.   

Agitation and aggression tend to be more common in middle/late stages of DAT 

(McIlroy & Craig, 2004).  Tangle burden in the orbitofrontal and left anterior cingulate, 

as well as left frontotemporal hypoperfusion (SPECT) have been associated with 

agitation/aggression.  Serotonin has likewise been implicated in these symptoms, as 

evidenced by their alleviation with selective serotonin reuptake inhibitors (SSRI’s).  

Depressive symptoms become more difficult to diagnose as DAT severity worsens, thus 

appearing to occur less frequently (although it is unreasonable to conclude a person who 

is unable to communicate his/her emotions is not experiencing these emotions).  As stated 

by McIlroy and Craig, “decreases in noradrenaline concentrations and neurone counts in 
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regions innervated by the locus coerulus have been described in depressed patients with 

AD,” (p. 137).  Hypometabolism in the superior areas of the frontal cortex have also been 

implicated.  Anxiety, like all BPSD, is not well understood, but reduced metabolism in 

the parietal lobe has been implicated (however, depressive symptoms were also linked 

with this relationship).  Serotonin has also been implicated, with evidence of preservation 

of transporter binding sites in the temporal cortex in DAT patients with anxiety 

symptoms.   

Shinosaki, Nishikawa, and Takeda (2000) conducted a similar review examining 

the neurobiological influences as well as the methodological difficulties of studying 

BPSD in DAT.  As the authors point out, while neurocognitive decline deteriorates in a 

linear fashion and can be described in several stages of severity, BPSD are far more 

difficult to predict.  As previously described, BPSD tend to increase in the moderate 

stages of DAT, although their presence and severity are highly variable in the individual.  

This variability has made it difficult, if not impossible, to study BPSD until recently 

(Shinosaki et al.).  Another reason for the delay in BPSD research is that BPSD have 

taken a “backseat” to the more overt neurocognitive symptoms:  It was thus believed 

treatment of neurocognitive symptoms would lead to alleviation of BPSD.  Hence, until 

recently it was argued that targeting BPSD separately in treatment would either have little 

effect, or else be an inefficient means of treating the BPSD (since BPSD were seen as a 

secondary manifestation of DAT).   

A cholinergic deficiency has been cited as a main factor in the development of 

certain BPSD (Harwood, Barker, Ownby, & Duara, 2000).  Cummings, Cyrus, Ruzicka, 
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& Gulanski (1998) found that a cholinesterase inhibitor (metrifonate) significantly 

improved symptoms of hallucinations, apathy, depression, agitation, aggression, and 

aberrant motor behavior.  Similarly, Kaufer, Cummings, & Christine (1998) and 

Cummings (2000) found that tacrine (another cholinesterase inhibitor) reduced symptoms 

of apathy, agitation, anxiety, dysphoria, delusions, aberrant motor behaviors, and 

disinhibition.  Cholinesterase inhibitors have also been used in the treatment of anxiety 

symptoms, giving heightened importance to accurate and reliable diagnosis of disorders 

with overlapping symptomology (Schreinzer et al., 2005).  Other medications have been 

utilized to target the BPSD in DAT, with evidence of some efficacy in clinical trials (see 

below for more details, p. 52-56). 

Other studies have attempted to look at the relation of brain structure to BPSD.  

Hořínek et al. (2006) found no relation of amygdalar volume to psychiatric symptoms (as 

assessed by the NPI), although atrophy of the amygdala was related to severity of DAT.  

While this study seems not to support a relation between this specific brain structure and 

BPSD, this may be due to anosognosia (Kashiwa et al., 2005; see page 41-42 for more 

detail), which was not assessed for in this study.  In other words, it may have been 

impossible (due to anosognosia) for some people with DAT to describe their 

psychological symptoms to caregivers (as the NPI is a caregiver instrument).  Depressive 

symptoms have been linked with several other neurological impairments.  Low levels of 

cortical norepinephrine and serotonin, as well as hypometabolism in both the frontal and 

parietal lobes, have been implicated.  Other changes in subcortical nuclei have been 

reported, with hypoperfusion in the parietal and temporal lobes (Harwood et al., 2000; 
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Starkstein et al., 1995; Zubenko, Moossy, & Kopp, 1990) as well.  In this vein, selective 

serotonin reuptake-inhibitors (SSRI’s) may be beneficial for the treatment of mood and 

anxiety symptoms (Schreinzer et al., 2005).  Sleep disturbances have been linked to 

deficiencies in the suprachiasmatic nucleus, as well as cholinergic basal forebrain nuclei 

and the noradrenergic locus coeruleus (Vitiello & Borson, 2001).  Psychotic symptoms 

have been associated with reduced serotonin levels in the prosubiculum, as well as 

hypometabolism in the frontal and occipital lobes.  These psychotic symptoms have been 

linked to numerous other cortical and subcortical nuclei changes (such as hypoperfusion 

in the frontal, temporal, and parietal lobes; changes in the hippocampus; and deterioration 

of the frontal lobe), however findings have been inconsistent and varied (Harwood et al.).   

At the more topical level, it has been stated that impairment in the association 

areas of the brain may better explain the etiological relationship of BPSD and 

neurocognitive deterioration.  Impairment in posterior association area functioning can 

lead to psychological symptoms due to insufficient integration among the various sensory 

modalities (Shinosaki et al., 2000).  This insufficient integration can negatively affect 

cognitive functioning, even in normal aging or preclinical DAT.  Integration of cortical 

information is also processed in the amygdala and entorhinal cortex/hippocampus system.  

It is possible this lack of integration in these different brain areas may be a reasonable 

explanation for the eventual development of BPSD as a result of neurocognitive 

deterioration.   

Neuronal loss in DAT typically begins in the medial temporal lobe area of the 

brain (including the hippocampus and entorhinal cortex), where it will eventually spread 
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to other cortical and subcortical areas.  As previously stated, atrophy of the amygdala has 

been related to DAT severity (Hořínek et al., 2006).  Anterior association areas may also 

be responsible for certain behavioral symptoms, as memory and volitional movement 

become impaired.  This can then lead to difficulty in responding to environmental 

stimuli, leading to increased distress and maladaptive behavior (Shinosaki et al., 2000).  

This evidence suggests certain BPSD initially manifest after deterioration in neural 

integration, beginning in the medial temporal lobes and related structures, leading to 

impaired communication among brain areas (as opposed to damage to an individual 

structure causing BPSD).  Eventually, neurocognitive deterioration will progress to the 

point that individual brain structures will deteriorate.  At this point, it is possible BPSD 

will develop or be maintained for different neurological reasons (e.g., whereas initially 

confusion may have developed due to an impairment in neural 

communication/integration, over time damage to the amygdala will maintain or even 

exacerbate confusion).  This, of course, makes the study of BPSD an even greater 

challenge.   

Conversely, it is possible preservation of certain brain regions result in an 

increased risk for certain BPSD.  For example, it has been reported that there is a higher 

preservation of choline acetyltransferase in subcortical regions of demented patients with 

major depression (Zubenko et al., 1990), as well as a higher number of neurons in the 

basal nucleus of Meynert (a significant source of choline acetyltransferase, which itself is 

a significant component in the production of acetylcholine) in depressed patients (Förstl 

et al., 1992; Rivas-Vazquez, 2001).  Perhaps a higher level of awareness/insight results in 
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greater cognizance of one’s neurocognitive deterioration (e.g., memory loss).  Depressive 

symptoms have also been associated with preservation of the lateral and third ventricles, 

as well as the interhemispheric fissure (Burns, 1991).    

Preservation of the substantia nigra pars compacta (a part of the substantia nigra, 

which is itself part of the basal ganglia of the brain, implicated in reward, addiction, and 

movement) has been linked to aggression in people with AD (Victoroff, Zarrow, Mack, 

Hsu, & Chui, 1996).  Cortical atrophy has been found to be negatively correlated with 

paranoid delusions (Jacoby & Levy, 1980) while increased norepinephrine in the 

substantia nigra has been associated with a higher risk of psychosis (Zubenko et al., 

1991).  In other words, it appears substantia nigra functioning (or over-functioning) has 

been associated with aggression and psychosis.  This suggests preservation of certain 

areas of the brain and/or neurochemical functioning may lead to increased risk of BPSD.  

However, it is also possible alleviation of certain BPSD (e.g., depression, anxiety) can 

result in increased attentional capacity, thus appearing to improve global neurocognitive 

functioning (Brousseau, Rourke, & Burke, 2007).  At the same time, this might increase a 

person’s awareness of their neurocognitive decline, as concentration difficulties 

associated with depression and anxiety would decrease (which would make it easier for a 

person to notice their decline).   

Anosognosia 

Awareness of one’s impairments and limitations is needed in order to accurately 

identify and describe psychological symptoms, as these symptoms tend to be identified 
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by self-reports (as opposed to behavioral symptoms, which are usually observed in the 

patient by caregivers; Luxenberg, 2002a).  Even if psychological symptoms, such as 

anxiety and depression, are assessed by caregiver reports, these reports also partly depend 

upon the patient’s ability to express distress to caregivers.  But what if a patient is unable 

to accurately report his/her emotional state?  In a study by Kashiwa et al. (2005), the 

relation of awareness of one’s decline in abilities and psychiatric symptoms was 

evaluated.  Specifically, the authors were looking at the relationship between anosognosia 

(an inability to recognize one’s own diseases or impairments) and depressive symptoms.  

Cognitively, they found that the more severe the dementia and later the age of onset, the 

more severe the anosognosia.  

While there was no significant association between depressive symptoms and 

anosognosia, an interesting relationship was observed.  As anosognosia increased in 

severity, self-monitoring of one’s mood, as well as inhibition of inappropriate social 

behaviors, decreased or became more difficult.  This disinhibition, defined as a 

psychiatric symptom, has been associated with the orbitofrontal lobe region of the frontal 

lobe (Kashiwa et al., 2005).  This suggests that continued deterioration of the frontal 

lobes (evident by deficits in executive functioning such as disinhibition) makes it more 

difficult for a person to gain insight into their condition, even depressive symptoms, as 

anosognosia progresses on a commensurate level with frontal lobe deterioration and 

overall DAT severity.  This would make it even more difficult to identify and diagnose 

depression (both for research purposes and in clinical practice), as the patient may be 

unable to accurately describe their current subjective affect or mood.  This, in turn, would 



 Texas Tech University, Ben Williams, August 2012      

  

  

70 

 

lead to complications in treatment at the psychological and pharmacological level.  This 

also provides an additional explanation for the apparent decrease often seen in BPSD as 

DAT severity increases.  Another way of describing it would be a spurious negative 

correlation between anosognosia and, for example, depression.  The depression itself may 

not change, but the increased anosognosia would result in a person reporting fewer 

symptoms (if any) of depression.   

Attempts at BPSD Classification 

Individual studies that have examined the prevalence, correlates, and (more 

recently) the classification of BPSD, while informative, are plagued with methodological 

differences and/or small sample sizes.  This includes differences in assessments (e.g., 

NPI, BEHAVE-AD, CMAI) and type of study (retrospective study based on recall of 

caregivers vs. a prospective study that longitudinally follows BPSD over a period of 

time).  Additionally, DAT is a global disorder, with multi-ethnic studies on DAT in 

Europe, Asia, Australia, and the Americas.  Attempts to describe BPSD across cultures 

can aid in the development of a more comprehensive understanding of their 

categorization.   

Another significant limitation in attempting to study BPSD is the lack of animal 

models available for study of psychological symptoms that are usually associated with 

human emotions.  While memory and other cognitive functions can be studied and 

applied to human models (to an extent), BPSD are far more difficult to examine in animal 

models.  Another difficulty is the high intra-individual variability in BPSD.  Delusions, 

for example, are typically persecutory in nature.  However, this persecution can take 
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many forms; suspicion, believing the home or family members are not who they say they 

are, believing things are stolen, or feeling abandoned are just several examples.  Despite 

this, the content of these delusions can be helpful in distinguishing psychotic symptoms 

of DAT from psychotic symptoms of schizophrenia.  For example, while visual 

hallucinations are more typical and remission of psychotic symptoms is frequent in 

psychosis due to DAT, in schizophrenia auditory hallucinations are more prevalent and 

remission of psychosis is uncommon in the absence of treatment (Luxenberg, 2002b).  

Shinosaki et al. (2000) recommend combining research from various fields (e.g., 

psychology, clinical, neuropsychological) to supplement the breakthroughs in 

neurocognitive and genetic research in DAT (i.e., the identification of genetic risk factors 

such as APP and presenilin 1 and 2).   

It is clear the neurocognitive symptoms and BPSD of DAT are linked to one 

another, making the differentiation of BPSD from neurocognitive symptoms extremely 

difficult.  Nonetheless, differentiating these symptoms is of significant clinical 

importance in the contemporary treatment (medical and psychological) of DAT 

(Harwood et al., 2000).   The further neurological loss in brain tissue can exacerbate 

depression, aggression, and anxiety (Kashiwa et al., 2005).  All of these complications 

make it difficult to ascertain the exact etiological nature of, for example, anxiety in 

dementia.  However, it may be inferred that depression and anxiety due to awareness of 

loss of functioning is likely to be more prevalent in early stages of dementia.  Conversely, 

BPSD that are more common during more severe stages of the disease (such as 

hallucinations and delusions) are likely to be related to the neurocognitive deterioration in 



 Texas Tech University, Ben Williams, August 2012      

  

  

72 

 

DAT, as opposed to etiologically separate diagnoses (Harwood et al.).  This makes 

intuitive sense as psychotic symptoms of schizophrenia rarely begin in individuals over 

65 years of age.  Hence, if psychotic symptoms are present in a DAT patient without a 

history of psychotic symptoms, it is far more likely these symptoms are the result of 

neurocognitive deterioration due to DAT as opposed to schizophrenia.   

There are no clearly defined criteria for categorizing BPSD and their 

corresponding definition of what constitutes clinical severity.  While this problem is not 

unique to the realm of DAT, it is nevertheless an issue which eludes clarification and 

consensus.  Even assessments differ frequently among studies.  Some studies utilize the 

NPI, others use the BEHAVE-AD and still others may use briefer or longer measures to 

assess for BPSD.  This is in addition to the difficulty in determining etiological 

development of BPSD symptoms.  These difficulties should not deter, but rather motivate 

additional research.  Reliable operationalization standards should be defined.   

 Attempts to categorize BPSD into clusters or sub-groups have been documented.  

It has been suggested that classifying symptoms as either behavioral or psychological is 

dichotomous (Luxenberg, 2000), and hence may be overly parsimonious, resulting in an 

insufficient symptom description.  As such, studies have suggested there are actually 3 to 

5 components of BPSD that are parsimonious yet descriptive enough to aid in the 

assessment, diagnosis, and treatment of BPSD for future research.  For example, one 

study identified 3 behavioral syndromes in DAT (Hope, Keene, Fairburn, McShane, & 

Jacoby, 1997); overactivity, aggressive behavior (physical and verbal aggression), and 

psychosis (anxiety, persecution, hallucinations).  Using principal components analysis 
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(PCA), Hollingworth et al. (2006) identified 4 components of BPSD.  Behavior 

dyscontrol (includes aberrant motor behavior, disinhibition, and sleep disturbances), 

psychosis, mood (e.g., depression, anxiety, apathy), and agitation (aggression/irritability) 

were identified as encompassing the variability of BPSD in DAT.  While the nature of 

PCA prevents assessing cause/effect relationships (making it difficult to, for example, 

define apathy as a mood symptom as opposed to a neuropsychological central executive 

symptom), the authors concluded apathy (as measured by the NPI) best fit under the 

cluster of symptoms defined as mood.  This study also identified several risk factors for 

these clusters of symptoms.  Lower age of onset (but not necessarily early onset DAT) 

was associated with greater behavioral dysfunction, agitation, and mood symptoms.  

Behavioral dyscontrol and mood symptoms were linked with female sex.   Interestingly 

enough, the study found no relationship between these BPSD clusters and years of 

education or number of APOE E4 alleles.   

In a similar fashion, it has also been suggested the BPSD are comprised of an 

affect factor (including such symptoms as depression, anxiety, irritability, and 

agitation/aggression), a physical behavior factor (apathy, aberrant motor behavior, sleep 

disturbances), a psychosis factor, and a hypomania (e.g., disinhibition and elation) factor 

(Mirakhur, Craig, Hart, McIlroy, & Passmore, 2004).  Mirakhur et al. used PCA to 

identify groups of symptoms.  The authors noted that agitation/aggression and apathy 

were grouped into unexpected classifications with the PCA and offered no explanation as 

to these findings.  Verkaik, van Weert, and Francke (2005) reported 5 BPSD syndromes; 

psychosis, aggression, psychomotor agitation, depression, and apathy.  Luxenberg (2000) 
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offers the reasonable assertion (although he provides no empirical evidence in his 

assertion) that BPSD can be categorized by their analogous psychological disorders.  For 

example, delusions, hallucinations, and paranoid ideation can be categorized as psychotic 

symptoms.  Depressed mood, lack of motivation, and apathy may best be described as 

depressive symptoms while pacing and psychomotor agitation can be categorized as 

anxiety symptoms (Luxenberg, 2000).  While differences in theory, methodology, sample 

size, and statistical analyses may explain these discrepancies, it is clear there is at least 

some agreement on the factors, or “syndromes,” of BPSD in the empirical and theoretical 

literature and future studies would benefit from the increased communication and 

reliability of these operationalization standards. 

Moran et al. (2004) identified 3 syndromes using the BEHAVE-AD with latent 

class analysis (LCA, in contrast to PCA used in other studies).  Given the large sample 

size that is needed to conduct a latent class analysis, they had to exclude activity 

disturbance in the statistical model, as their model could only reliably fit seven symptoms 

(and they assessed for eight).  Considering their sample consisted of 240 patients with 

mild DAT, this is certainly a limitation in LCA.  As a result, symptoms such as 

wandering, inappropriate activities, and purposeless activity were not included in the 

analyses.  They also did not analyze the severity of BPSD; only their presence.  Using the 

association among manifest variables (BPSD) to identify groups of patients (i.e., LCA), 

the authors were able to describe three groups of patients.  Group 1 was described as 

having a low prevalence of BPSD.  Group 2 was described as an anxiety/depressive class 

and Group 3 was identified as an aggressive group.   
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While it is interesting they did not detect a psychotic group, a substantial reason 

may be the fact that they examined BPSD in mild DAT only (mean age of the sample 

was 74.53), as assessed by the Clinical Dementia Rating Scale (hence lending support to 

the hypothesis that hallucinations/delusions are more likely in the later stages of DAT).  

This is not to say psychotic symptoms do not occur in mild DAT.  Indeed, in Moran et 

al.’s (2004) sample, 38.3% of participants had delusions while 7.9% had hallucinations.  

Rather, it is that the risk for psychotic symptoms greatly increases with DAT severity 

(and reasonably, neurocogntive deterioration).  Diurnal rhythm disturbances were also 

less prevalent than the authors expected (24.1% of sample), possibly due to the fact that 

sleep disturbances are common in older populations with and without DAT (indicating 

sleep difficulties may be more a result of normal neurocognitive decline but are further 

exacerbated in an older individual with DAT neurocognitive decline).    

Shinosaki et al. (2000) reported three groups of patients with BPSD that were 

originally described in Luxenberg, 2002b (as cited in Shinosaki et al., p. 614).  However, 

there were no attempts in Shinosaki et al. (2000) to explain the empirical evidence for 

these groups.  Luxenberg’s article does not appear to make these assertions but does 

make recommendations as to the diagnostic criteria of BPSD.  It is possible Shinosaki et 

al. used Luxenberg’s qualitative review to present a more coherent categorization.  

Regardless, it does highlight the attempts to define more valid and reliable diagnostic 

criteria for BPSD.  Group 1 describes the most common and distressing group of patients 

with DAT.  Symptoms include delusions, hallucinations, physical aggression, wandering, 

restlessness, depressed mood, anxiety, and sleep disturbances.  Group 2 consists of 
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patients with moderately common and distressing difficulties.  Symptoms such as 

misidentifications of familiar people, agitation, pacing, screaming, inappropriate 

behavior, and disinhibition are common in this group.  Group 3 consists of patients with 

less common, but manageable, symptoms.  This includes crying, cursing, lack of 

motivation, repetitive questioning, and shadowing (e.g., mimicking caregiver behavior, 

repetitive questioning).   

Hamuro et al. (2007) examined BPSD in 202 untreated DAT outpatients.  The 

authors also excluded anyone with a history of psychotropic drug use, in order avoid the 

possible confound of drug-induced BPSD (certainly not an easy task, as this group 

consisted of 96 people, again highlighting the difficulty of examining BPSD in 

populations that are likely to be on medication).  Some BPSD were associated with DAT 

severity.  However some were not.  Depressive symptoms decreased as severity 

worsened.  Psychotic symptoms increased in the moderate severity participants, yet 

declined in the severe group.  Behavioral abnormalities increased as disease severity 

increased.  In other words, Hamuro et al.’s study provides evidence for a curvilinear 

temporal relationship of certain BPSD in DAT.   

Further evidence comes from a study by Hamuro et al. (2008).  The authors 

looked at symptoms in “oldest old” untreated DAT patients with an age of onset over 85 

years of age, and patients with age of onset between 65 and 70 years of age (onset was 

determined by three psychiatrists, a neurologist, and a psychologist).  The average age of 

the “old” participants was 89.70 while the “young” participants’ average age was 71.29.  
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All participants were identified as mild or moderate in DAT severity (MMSE score 

ranging from 10-24 and within 6 years from onset of symptoms).  The main finding was 

that hallucinations and delusional misidentification syndromes (e.g., Capgras syndrome, 

Phantom boarder) were significantly higher in the oldest old untreated DAT patients.  In 

fact, hallucinations were not present in any of the “young old” patients.  While the 

authors examined mild and moderate DAT severity, it can be inferred that adults with a 

later onset appear to be at greater risk for psychotic symptoms.  This could be the result 

of neurocognitive deterioration present in the normal aging process, combined with the 

exacerbated deterioration that occurs with the onset of DAT. 

It is difficult to examine the influence of neurocognitive deterioration on BPSD, 

particularly in preclinical or mild DAT.  This can greatly impede attempts to create a 

more accurate nosology, as well as efficacious and effective treatments.  If for example, 

cognitive symptoms are the result of depressive symptomology, then treatment should 

focus on ameliorating the depression as efficiently as possible.  The result should be an 

improvement in cognitive functioning (regardless of age).  If, on the other hand, the 

depressive symptoms are the result of neurological deterioration from DAT, then 

treatment should focus on the cognitive and depressive symptoms on a commensurate 

level. 

Mood Disorders (Extended) 

The temporal development of mood symptoms can help to achieve a more 

accurate diagnosis until more reliable and valid assessment methods are achieved.  It is 

also recommended to use systematic and consistent assessments for both BPSD and 
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cognitive symptoms (Lee & Lyketsos, 2004).  Additionally, research into depression has 

revealed that a person with depression will often ruminate about their diminished 

cognitive functioning.  Thus, if a person suspected of having DAT lacks insight into their 

cognitive decline, the symptoms are more likely the result of DAT than depression (Lee 

& Lyketsos).  Conversely, a patient who ruminates about their recent decrease in 

cognitive functioning is likely to be suffering from depression rather than or in addition 

to DAT (especially if family members seem less concerned about these cognitive 

symptoms than the patient).  This is not to say a patient with DAT is unaware of their 

cognitive decline.  Rather, it is more difficult for a person with DAT to appreciate the 

severity of their cognitive decline, which is more apparent to others in the person’s life 

(Lee & Lyketsos).   

One could attempt to directly treat the depression in the hopes of ameliorating 

cognitive symptoms without a complete history (which can be difficult to attain in some 

instances, especially if no family is present).  However, this could lead to a delay in 

cognitive rehabilitation.  While the hypothetical benefits of cognitive rehabilitation for 

DAT have been described in the literature, the evidence for the efficacy and effectiveness 

of cognitive rehabilitation has been lacking (Bottino et al., 2005; Clare & Woods, 2004; 

Maeda, 2005).  Related to this, the need for future randomized controlled clinical trials 

assessing the effectiveness of cognitive rehabilitation has been stressed (Clare & Woods, 

2004; Maeda, 2005).  Bottino et al. concluded cognitive rehabilitation combined with 

acetylcholinesterase inhibitors can be beneficial in mild DAT patients (although this was 

not a randomized clinical trial).  It is unclear at the present time, however, if cognitive 
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rehabilitation is as effective as medication therapy alone.  Part of the difficulty in 

conducting these studies is the fact that a person with depressive symptoms may go on to 

develop (or manifest) symptoms of DAT during the course of proper treatment.  This is 

particularly important when working with patients suspected of mild cognitive 

impairment, who may not qualify for a diagnosis of DAT yet are exhibiting symptoms 

more severe than expected due to normal aging processes (Lee & Lyketsos, 2004).   

As noted by Haupt, Kurz, and Janner (2000) and Chung and Cummings (2000), a 

diagnosis of Major Depressive Disorder (MDD) in DAT is rare.  With prevalence rates 

estimated around 1.5% for MDD, some have even recommended depression in DAT 

should have different criteria for diagnosis (Weiner, Edland, & Luszczynska, 1994).  

Given these results, depression in terms of DAT may be more accurately described as 

dysphoria and/or apathy (Hart et al., 2003), which have typically been studied and/or 

treated as separate symptoms in the empirical literature.  In this vein, apathy has been 

studied as a separate influence on BPSD and overall well-being.  In fact, there is evidence 

neurological structure and functioning is related to the presence of apathy, suggesting 

damage to frontal, subcortical areas of the brain may be responsible (Politis et al., 2004).  

The influence of depressive symptoms are apparent, even if they fail to meet criteria 

(whether in symptom count or frequency) for a diagnosis of major depressive disorder.  

Depressive symptoms can be the result of neurocognitive deterioration.  Conversely, 

depressive symptoms can exacerbate neurocognitive impairment through, for example, a 

lack of motivation to engage in stimulating activities (e.g., cognitive rehabilitation or 

social interaction).  Despite the difficulties in identifying depressive symptoms in the 
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DAT literature, what is quite clear is that these symptoms and other BPSD can adversely 

affect the relationship between an individual with DAT and their caregiver, possibly even 

leading to abuse by caregivers (Politis et al., 2004). 

 

Effects of BPSD on Caregivers 

The neurocognitive symptoms of DAT can take a heavy toll on not only the 

patient (even if anosognosia is present), but their family and caregivers as well.  This is 

particularly problematic as approximately 40% of caregivers initially move in with a 

family member with DAT in order to better provide service and care (Wisniewski et al., 

2003).  The requirements of this constant, 24-hour care as well as attending to physical 

needs can interfere with the caregiver’s daily functioning (Gitlin et al., 2003).  This may 

lead to higher medication use, deterioration in physical health, lowered immune system 

functioning, and higher mortality rates in caregivers (Gitlin et al.).  BPSD, in addition to 

the neurocognitive symptoms of DAT, further exacerbate caregiver burden and can 

require earlier admission to nursing homes or assisted living facilities (Steele, Rovner, 

Chase, & Folstein, 1990; Balestreri, Grossberg, & Grossberg, 2000; Hart et al., 2003).   

Caregiver abuse can occur out of feelings of hopelessness and agitation on the 

part of the caregiver or misunderstanding on behalf of the caregiver, which can lead to 

aggressive physical behavior by the caregiver and/or caregivee (Whall et al., 1997; Politis 

et al., 2004).  Even formerly loving family members can develop into unintentional 

abusers.  Defense from physical aggression can also lead to physical injury for the patient 

with DAT.  Apathy in a DAT patient can lead to social isolation and caregiver distress, as 
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well as uncooperative behavior.  Caregivers can further unintentionally exacerbate apathy 

by misidentifying it as oppositional behavior (Politis et al.).  Additionally, a caregiver 

may attempt to motivate an apathetic individual with DAT when that person would prefer 

to be left alone (Politis et al.).  Depressive symptoms in the caregivers themselves are 

also detrimental, with clinically depressive symptoms present in approximately 41% (and 

possibly even higher) of caregivers (Wisniewski et al., 2003).   

While abuse at the hand of caregivers is frighteningly common in persons with 

DAT (at least 25%, and possibly well over 50%; Cooper, Manela, Katona, & Livingston, 

2008), it has also been documented that caregivers may see the death of a loved one with 

DAT more as a relief than a cause for grief (Doka, 2004).  Given these results, caregivers 

of people with DAT cannot be ignored in any aspect of diagnosis and, especially, 

treatment (Haupt et al., 2000).  Psychoeducation and coping strategies/mechanisms of the 

caregivers should be a necessary aspect of treatment.  In this vein, identifying and 

elucidating the neurobiological correlates and/or causes of BPSD in DAT are of 

substantial importance, in order to better inform patients and their caregivers what to 

expect as neurocognitive deterioration continues.  Medical and mental health specialists 

currently realize the importance of alleviating BPSD for the patient and his/her 

caregivers, in fact realizing that BPSD more directly interfere with quality of life in 

patients and family members (Shinosaki et al., 2000).   

Pharmacological Treatment of BPSD 

One form of treatment involves the use of pharmacological interventions.  

Medication treatment, by its very nature and proposed underlying mechanisms of action, 
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can be helpful in inferring the neurological correlates of BPSD.  These treatments have 

met with some success in the alleviation of BPSD in individuals with DAT.  As with 

most medical treatments, less direct intervention methods should be discussed and 

employed prior to a medication regimen (e.g., rule out and treat any aggravating medical 

conditions, use of non-pharmacological therapies and treatments; Madhusoodanan, Shah, 

Brenner, & Gupta, 2007).  Should symptoms persist, however, more direct methods such 

as medication should be considered.  Psychotic features, as well as agitation and 

depressive symptoms, have been targeted by a number of medications.  Atypical 

antipsychotics have been rigorously researched and used medications in the treatment of 

certain BPSD (Madhusoodanan et al.).   

 Antipsychotics 

Antipsychotics, which act to lower dopamine levels in the brain, have been used 

to alleviate psychotic and/or behavioral disturbances (aggression/agitation, aberrant 

motor behavior) in DAT patients.  Risperidone has been used in many research studies 

and in practice, partially due to its relatively low risk of side effects (sedation, weight 

gain, other metabolic or cholinergic interactions) and a modest efficacy.  It has been used 

to treat psychosis as well as aggressive behavior and other behavioral disturbances.  

Improvement in BEHAVE-AD global scores has been documented when compared to a 

placebo.  However, risperidone may also increase the chance of falls or physical injury 

due to an increased risk of extrapyramidal symptoms, osteoporosis, orthostatic 

hypotension, or cerebrovascular accidents (Madhusoodanan et al., 2007; Rocca, Marino, 

Montemagni, Perrone, & Bogetto, 2007).   



 Texas Tech University, Ben Williams, August 2012      

  

  

83 

 

Another antipsychotic, Olanzapine, has been utilized to some effect to decrease 

psychotic symptoms and behavioral disturbances such as agitation (as measured by the 

CMAI).  Studies using Olanzapine in BPSD highlight the importance of correct dosage 

and the prevention of overdosing.  While 5 m.g. per day has been found to improve 

symptoms (both significantly and clinically) when measured with the NPI, 10 m.g. per 

day have been found to have no additional clinical utility (Street et al., 2000).  However, 

side effects such as sedation, adverse metabolic effects, anticholinergic effects, and 

hypotension can lead to exacerbated neurocognitive decline or physical injury 

(Madhusoodanan et al., 2007). 

Quetiapine on the other hand has minimal anticholinergic and metabolic side 

effects and a modest efficacy.  Symptoms such as delusions, activity disturbances, 

sleeping problems, and aggressiveness have been ameliorated by quetiapine (Fujikawa et 

al., 2004).  As with risperidone and olanzapine, increased risk of sedation, orthostatic 

hypotension, cerebrovascular accidents, and a higher mortality are all risks associated 

with quetiapine use (Madhusoodanan et al., 2007).  Quetiapine, olanzapine, and 

risperidone have all demonstrated similar levels of efficacy, with no significant 

differences found among the 3 medications (Rocca et al., 2007).  Aripiprazole likewise 

has minimal adverse effects on anticholinergic and metabolic systems, as well as minimal 

risk of sedation and has been shown to significantly improve psychotic symptoms in 

DAT.  However, it does carry an increased risk in mortality and cerebrovascular 

accidents (Madhusoodanan et al.).   
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Atypical antipsychotics typically have much less risk of side effects (including 

cardiovascular and anticholinergic effects) than typical antipsychotics (Madhusoodanan 

et al., 2007).  On the other hand, it has been well documented that adverse side effects of 

antipsychotics include tardive dyskinesia, drowsiness, and delirium (Ballard & Howard, 

2006).  While typical and atypical antipsychotics both carry the risk of development of 

extrapyramidal symptoms (e.g., tardive dyskinesia, Parkinsonism; Madhussodanan et al.), 

recent research indicates quetiapine may carry less risk of extrapyramidal side effects 

(Fujikawa et al., 2004).   

Cholinesterase Inhibitors 

Other medications (non-antipsychotics) have been utilized as well, although these 

studies typically have lower power and have not accurately assessed for cardiovascular or 

mortality risks (Madhusoodanan et al., 2007).  Cholinesterase inhibitors (chemicals that 

function to inhibit cholinesterase enzymes from breaking down acetylcholine into choline 

and acetic acid), while traditionally used for neurocognitive symptoms, have also 

exhibited some effect in reducing BPSD.  Specifically, donepezil and galantamine have 

been shown to reduce BPSD in mild, moderate, and severe DAT.  Galantamine in 

particular has been found to reduce agitation and psychosis (Madhusoodanan et al.).  

Rivastigmine has also evidenced some efficacy, although more so for neurocognitive 

symptoms than BPSD (Blennow, de Leon, & Zetterberg, 2006; Madhusoodanan et al.).  

The fact that acetylcholinesterase inhibitors can alleviate neurocognitive as well as BPSD 

adds to the confusion in symptom overlap.  It may be that certain BPSD (such as 

agitation and psychosis) are more influenced by acetylcholine deficits, which become 
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more prevalent in later stages (i.e., more deficit in acetylcholine functioning) as 

neurocognitive deterioration increases (Harwood et al., 2000).   

Treatment of sleep problems typically involves targeting the cholinergic balance 

that is disrupting sleep-wake cycles.  For example, acetylcholinesterase inhibitors such as 

donepezil, rivastigmine, and galantamine have been used not only for neurocognitive 

symptoms, but for sleep disturbances as well.  Benzodiazepenes or sedatives could also 

aid in alleviating these symptoms (Vitiello & Borson, 2001).  Unfortunately, due to the 

side effects of these medications, interaction effects warrant careful consideration before 

prescribing these medications for individuals with DAT (Vitiello & Borson).  

Benzodiazepenes in particular can cause cognitive side effects such as impairment in 

memory consolidation or even anterograde amnesia (Meyer & Quenzer, 2005).  If sleep 

problems are the result of other processes besides DAT, improving sleep hygiene may be 

beneficial.   

Mood Stabilizers and Benzodiazepenes 

Mood stabilizers like carbamazepine have evidenced efficacy in the short-term for 

reducing agitation in dementia (Tariot et al., 1998).  Benzodiazepenes may also provide 

short-term relief from agitation and distress, however the fact that benzodiazepenes can 

cause problems with coordination can heighten the risk of physical injury from falls.  

Benzodiazepenes also carry the risk of cognitive side effects such as impairment in 

memory consolidation (Meyer & Quenzer, 2005).  Antidepressants may also alleviate 

certain BPSD, although few studies have reported success in this regard.  Specifically, 

citalopram has evidenced some efficacy in reducing agitation and lability, as measured by 
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the subscales of the NPI (Madhusoodanan et al., 2007).  While these studies evidence 

some benefits of non-antipsychotic medication, they are also riddled with methodological 

concerns and future studies utilizing randomized clinical controls are needed in order to 

better understand the benefits and risks of these medications as an alternative to 

antipsychotic medications.  Even the more rigorously studied atypical antipsychotics 

have adverse side effects, with modest efficacy in clinical trials as well as the potential 

for dangerous drug interactions (given the increased likelihood older patients will already 

be on medication for another medical condition).  Additionally, many studies examining 

the efficacy of medications on BPSD have short follow-up assessments and create 

difficulty partitioning the interaction effects of other medications older individuals with 

DAT may be taking.  Perhaps most importantly, while these medications may temporarily 

delay behavioral, psychological, and/or neurocognitive deficits, they by no means “cure” 

them.  As such, medications, while potentially beneficial in treating symptoms of BPSD 

in addition to neurocognitive symptoms, should be recommended as a last resort in 

clinical practice.   

Aromatherapy 

Aromatherapy has been suggested as an alternative to medication.  Smallwood, 

Brown, Coulter, Irvine, and Copland (2001) conducted a randomized trial on the effects 

of aromatherapy on behavioral disturbances in dementia.  Treatment consisted of 

aromatherapy and massage, conversation and aromatherapy (through a diffuser), and 

massage only.  During certain times of the day, aromatherapy massage tended to reduce 

motor behavior more so than the conversation/aromatherapy group, indicating it was 
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more likely the massage component reduced motor behavior.  While this was a 

randomized study, the small sample size (21 total participants), lack of diagnosing the 

particular type of dementia (which the authors admitted would have made it even more 

difficult to detect effects), and lack of a true control group make strong inferences 

difficult.  Additionally, the authors only found this finding at one time point during the 

day in their measurements (even though they took observations at 4 points within the 

day).  There were no other results in the study that provided evidence for the 

effectiveness of aromatherapy.  Despite these limitations, the authors concluded that 

aromatherapy is relatively cheap when compared to medication which makes it a 

potential intervention to be utilized in future studies (Smallwood et al., 2001).   

As Nguyen and Paton (2008) point out however, the potential side effects of 

aromatherapy (e.g., in certain oils) are not very well documented or understood.  Nguyen 

and Paton also theorize that one of the mechanisms of action for potential benefits of 

aromatherapy lies in their terpenes (a type of hydrocarbon used in essential oils for food 

or fragrances).  Terpenes have “been found to displace nicotine from nicotinic 

acetylcholine receptors and scopolamine from muscarinic receptors,” (Nguyen & Patton, 

p. 338).  Since acetylcholine appears to be influential in the development of 

neurocogntive deficits, it could reasonably be hypothesized aromatherapy may have 

benefits in alleviating certain symptoms of DAT.  In Nguyen & Paton’s review of 11 

prospective randomized studies on the treatment of BPSD with aromatherapy, only 3 had 

sufficient power to detect large effects.  The remaining 8 studies had less than 25 

participants per study.  Lavender oil was the most commonly used aroma, mostly 
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administered by touch/massage.  Nguyen & Patton further note that a meta-analysis was 

not possible in their review, due to the considerable methodological inconsistencies in the 

studies.  As such, while aromatherapy may be a potential alternative to more direct 

medication treatments, much more research is needed in this area before reasonable 

conclusions can be made.  Nguyen & Patton even conclude their review by cautioning 

against recommending aromatherapy without careful discussion and consideration with 

the patient (and even this may carry too much risk).   

One recent study has reported some efficacy of aromatherapy in DAT.  Jimbo, 

Kimura, Taniguchi, Inoue, & Urakami (2009) found significant differences before and 

after treatment with aromatherapy (using lemon and rosemary in the morning and 

lavender and orange in the evening).  Specifically, they found that the overall score on 

the Touch Panel-type Dementia Assessment Scale (TDAS, which assesses for such things 

as word recognition, recall of names and dates, and the reading of a clock) significantly 

improved with the use of aromatherapy.   

Non-Pharmacological and Psychosocial Treatments for BPSD 

Evidence of the efficacy and effectiveness of psychosocial treatments for BPSD is 

available, although admittedly studies are plagued with methodological issues and 

limitations.  Nonetheless, researchers and clinicians have more recently highlighted the 

importance of BPSD treatment in alleviating patient distress and caregiver burden 

(Luxenberg, 2002a; Luxenberg, 2002b; Shinosaki et al., 2000).  While 

psychopharmacological treatments are costly and/or have limited success (Connelly, 
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Prentice, Cousland, & Bonham, 2008), the behavioral and psychological symptomology 

of DAT may benefit from current psychological treatments.  This becomes even more 

pertinent given the advances in health psychology and the reciprocal nature of physical 

and psychological functioning (Cohen, McChargue, & Collins, 2003).  Serious general 

medical conditions have been linked with an increased chance of the presence of BPSD 

(Steinberg et al., 2006).  Focusing on alleviating different syndromes of BPSD, as 

opposed to individual symptoms, can inform treatment decisions and goals.  For example, 

knowing depressive and anxiety symptoms tend to cluster together (as a result of 

neurocognitive deterioration or otherwise) can aid in more efficient treatment.  If a 

particular syndrome of BPSD tends to occur in more advanced stages of the disease, then 

caregivers can be better informed about what to expect as DAT progresses.   

Theoretical Models for the Treatment of BPSD 

Cohen-Mansfield (2001) identifies three theoretical models behind the rationale 

for non-pharmacological treatment of the BPSD of DAT.  The unmet needs model 

postulates that certain underlying needs are leading to maladaptive behaviors.  The fact 

that caregivers or other observers may be unable to recognize some of these needs makes 

this even more difficult (Cohen-Mansfield).  Sensory deprivation and loneliness can 

further exacerbate unmet needs that observers can overlook.  Treatment can include the 

use of hearing aids, better caring practices (e.g., bathing, toileting), and increased social 

activity.   

At the most rudimentary level, social support and contact should be discussed and 

encouraged.  Even if a person is in the moderate to severe stages of DAT, talking to the 
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patient has been encouraged.  Tactile contact, when appropriate, is also encouraged.  

Given the high costs of health care and the possibility of a DAT patient having no readily 

available family contact, other suggestions include videotaping family conversations or 

occasions for the patient to watch.  Contact with pets has even been suggested (Camp, 

Cohen-Mansfield, & Capezuti, 2002; Cohen-Mansfield, 2001).  Three studies examined 

the effect of contact with a pet.  One (Zisselman et al., 1996, as cited in Cohen-

Mansfield, p. 291), while not statistically significant, did show a trend for improvement 

on irritability (p = 0.07), on the Irritable Behavior scale of the Multidimensional 

Observation Scale for Elderly Subjects) when participants spent 1-hour a day for 5 days 

with a dog (although not all of the participants had dementia in this study).  Another 

study (Churchill et al., 1999, as cited in Cohen-Mansfield, p. 291) found that 30 minutes 

with a dog resulted in significantly lower levels of agitation when compared to 30 

minutes of time spent with a researcher.  However, it is admittedly difficult to discern 

whether this was the result of positive influence from the dog, or more negative 

interaction with the researcher.  A person with DAT with a pet at home has been linked 

with lower verbal aggression prevalence (Fritz et al., 1995, as cited in Cohen-Mansfield, 

p. 291).  The above suggestions are all in line with the unmet needs theoretical model. 

Learning and behavioral models (Cohen-Mansfield, 2001) attempt to identify the 

ABC’s (antecedents, behaviors, and consequences) of behavior.  From this, alternative 

learning experiences and models can be forged.  Caregivers or assisted living/nursing 

home staff can aid in treatment on a daily basis by employing reinforcement 

contingencies in order to modify behavior.  This can be particularly applicable as 
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problem behaviors may be reinforced by attention from staff or caregivers (Cohen-

Mansfield).   

The third theoretical model identified is the environmental vulnerability/stress-

threshold model.  This model theorizes the neurocognitive deterioration in DAT results in 

a heightened vulnerability to the environment while simultaneously lowering the 

threshold for a stimulus’s effect on behavior (Cohen-Mansfield, 2001).  The environment, 

as a result, appears more demanding and stressful.  Treatment under this model should 

focus on reducing stimulation/stress in the environment and promoting relaxing 

techniques or behaviors (Cohen-Mansfield).  While these theoretical models are not 

necessarily mutually exclusive, one potential conflict is identifying what stimulation is 

necessary to promote well-being (e.g., sensory stimulation and social contact as 

recommended by the unmet needs model), while at the same time not providing too much 

stimulation (as recommended by the environmental vulnerability/stress-threshold model).  

Liperoti, Pedone, and Corsonello (2008) have described the pathophysiology 

behind BPSD.  They reported that although it is likely BPSD originate due to anatomical 

and biochemical abnormalities, it is also unlikely lesions to specific brain regions are 

related with specific BPSD.  It is also possible previous or baseline psychological factors 

contribute to the eventual development of BPSD (Liperoti et al.).  Genetic studies have 

evidenced a relation between presenilin 1 and psychosis.  Serotonin has been linked to 

aggressive behavior in DAT and delusions have been found to correlate with impairment 

in the hippocampus (Liperoti et al.).   
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Cohen-Mansfield (2001) has provided a comprehensive review of non-

pharmacological treatment of BPSD.  He notes that, “even when no statistical results 

[were] presented, the combination of several studies showing the same trend lends 

support to the [non-pharmacological] approaches described,” (Cohen-Mansfield, p. 303).  

Since many psychosocial treatments tend to improve quality of life this argument is 

further supported, particularly when this improvement has been found to extend beyond 

inappropriate behavior reduction (Cohen-Mansfield).  However, it is difficult to interpret 

results from a purely psychosocial treatment study because even in these studies a 

majority of participants are already receiving medication for their symptoms (Cohen-

Mansfield).  It must also be acknowledged that many questions have yet to be resolved 

with regard to psychosocial treatments of BPSD.  Efficacy is limited (however the same 

can be said of medication RCT’s).  Additionally, the long-term effects of psychosocial 

treatments are not well understood (Cohen-Mansfield).  Different studies employ 

different measurement and assessments.  Some use other/informant reports, self-report, or 

systematic observations (Cohen-Mansfield).   

To highlight this variability in assessments, a survey conducted by the European 

Alzheimer’s Disease Consortium (Diaz et al., 2005) attempted to identify the most 

commonly used assessments, with the aim to incorporate and recommend more consistent 

assessment methods.  The MMSE, Clinical Dementia Rating Scale, Reisberg’s Global 

Deterioration Scale, Lawton and Brody Activities of Daily Living, NPI, Geriatric 

Depression Scale, ADAS-Cog, and Cornell Scale for Depression were all commonly used 

measures in 36 memory clinics across 13 European countries (Diaz et al.).  The type of 
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behavior or symptom measured (as well as the theories behind the measurement of that 

construct) may differ as well.  There are also inconsistencies as to when symptoms are 

reported or recorded (Cohen-Mansfield, 2001).  Differing criteria for “success,” 

inclusionary/exclusionary criteria, and lack of a control group also plague these studies 

(Cohen-Mansfield).  On the other hand, an argument can be made that RCT’s of 

medication tend to exclude less healthy or more severely demented older adults due to 

health concerns, thus artificially inflating the effects reported in these studies.  While 

inclusionary/exclusionary criteria differ in non-pharmacological studies (as mentioned 

above), pharmacological treatments tend to exclude these more severely impaired 

populations (Cohen-Mansfield).    

Psychosocial Interventions, Techniques, and Strategies for Treating BPSD 

Structured activities have also been recommended for the treatment of BPSD.  

This can include more specific and active recollection/discussion of events in the 

person’s life (Politis et al., 2004) or other, more implicit oriented activities such as 

laundry, folding towels, or exercise (all according to each person’s abilities and 

capabilities; Camp et al., 2002).  If a person handles or fidgets with dangerous objects, 

then a solution could be to replace the objects with innocuous ones (Camp et al.).  In this 

fashion a patient’s non-aggressive behaviors can be accommodated.  Along these lines, a 

Day Care program evaluated by Mossello et al. (2008) led to improvement in certain 

BPSD.  A Day Care program (first established in the “Monteoliveto semiresidential 

facility in Pistoia [Italy],” Mossello et al., p. 1067) includes care from a multidisciplinary 

team, as well as promoting recreational and occupational activities in an individually 
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tailored fashion.  It is hoped these activities will stimulate cognitive abilities and reduce 

BPSD (Mossello et al.).  Caregivers also receive informal counseling.  While there was 

no true control group in this study, the researchers did examine the effects of Day Care in 

30 patients with dementia, compared to 30 matched (age and cognitive function) patients 

treated with “usual home care” (e.g., paid and unpaid personal assistance, in addition to 

physician home visits which are provided to all Italian citizens).  Due to ethical concerns, 

the study was not randomized (i.e., patient need and level of appropriateness was 

determined by the outpatient Geriatric Evaluation and Management Unit, GEMU).   

While the non-random nature and selection of patients depended upon another 

agency’s decisions (and makes this study’s conclusions difficult to generalize), the 

selection of participants was entirely independent of the study.  It can also be argued that 

GEMU selected patients who were thought to gain the most benefit from additional care, 

indicating these patients may actually have had more severe symptoms (or at least more 

impairment) than patients not selected for Day Care.  Regardless, some positive findings 

from the study emerged.  Day Care significantly improved symptoms of delusions, 

agitation, anxiety, euphoria, disinhibition, and aberrant motor behavior as assessed by the 

NPI subscales, when compared to the usual home care group.  Caregiver burden (as 

measured by the Caregiver Burden Inventory) also significantly decreased in the Day 

Care participant group.  The short-term 2 month follow-up of this study makes 

conclusions regarding more long-term benefits impossible at the current time (Mossello 

et al., 2008).  While this study examined the effects of Day Care on multiple BPSD, other 

studies have attempted to examine treatment in individual BPSD. 
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Treatment of Mood and Anxiety Symptoms 

Decreasing distress, anxiety, and depression is a focus for treatment of BPSD.  

This includes targeting physical symptoms that exist or may potentially arise.  Of course, 

specific interventions should be developed for each person, with appropriate 

consideration of that person’s abilities and limitations.  This highlights the importance in 

communication of a mulitidisciplinary team of medical and mental health professionals, 

particularly given the reciprocal nature of physical and psychological symptoms.  

Depressive symptoms in older adults have traditionally benefited from Behavior Therapy 

(functional analysis, i.e., attempting to identify situations where the behavior occurs and 

working on methods to reduce these problem behaviors) and Cognitive-Behavioral 

Therapy, in addition to antidepressant medication (Lee & Lyketsos, 2004; Zalaquett & 

Stens, 2006).  Scogin and McElreath (1994, as cited in Zalaquett & Stens, 2006, p. 195) 

in their meta-analysis reported an effect size of 0.85 in CBT for depression.  Zalaquett 

and Stens, in their review, also discussed the benefit of CBT over placebo and no 

treatment for depression.  However, both cognitive and behavioral therapies appear to be 

somewhat efficacious for older adults (Skultety & Zeiss, 2006).  While cognitive 

interventions may also be beneficial in DAT, depending on the severity of neurocognitive 

impairment and due to the neurocognitive deterioration and subsequent limitations 

inherent in DAT progression, therapy focused in more of a behavioral framework may be 

more beneficial.  This is further supported by the recommended use of repetitive training 

of tasks mentioned above.  One study examined the effect of two Behavior Therapy 

treatments on depressive symptoms in DAT patients (Teri, Logsdon, Uomoto, & 
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McCurry, 1997).  One treatment focused on patient pleasant events, while the other 

emphasized caregiver problem-solving.  Not only did patient depressive symptoms 

improve, but caregiver depressive symptoms improved as well.  Follow-up at 6 months 

found maintained improvement in symptoms (Teri et al.).   

 

 

Treatment of Aggression/Agitation and Other Disruptive Behaviors 

Treatment and handling of potentially aggressive behaviors can be a more 

complicated matter.  Risk factors for assaultive behavior include male gender and the 

presence of dyspraxia (Eastley & Wilcock, 1997).  There is evidence Psychomotor 

Therapy may aid in alleviating aggressive behaviors.  Psychomotor Therapy is a means of 

helping people with dementia cope with changes in their life via engaging, active 

activities.  For example, games or sporting activities may be employed.  It is believed 

these activities can help stimulate psychosocial, as well as neurocognitive, functioning 

(Verkaik et al., 2005).  Specifically, one randomized, controlled study examining 

dementia patients in elderly homes found mild improvement in aggressive behaviors 

(Hopman-Rock, Staats, Tak, & Droes, 1999).   

Another study by Droes, (1991, as cited in Verkaik et al., 2005, p. 310) found 

improvement in aggressive behaviors as well.  Unfortunately, attempts to find a direct 

translation of Droes’s original article have come up short.  While these results have 

potential clinical applications, it should be cautioned that both studies evidencing efficacy 

of Psychomotor Therapy were conducted in the Netherlands and may not necessarily 
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apply to other demographic populations.  Treatment of aggressive behavior is certainly 

difficult and the evidence for an effective intervention is limited, yet there is some 

evidence that Psychomotor Therapy can reduce these disruptive behaviors.  It may be 

possible that these activities allow one to expend energy and, subsequently, any potential 

aggressive behavior (i.e., these active activities may act as a sort of outlet for physical 

behavior).   

Specifically tailored music, touch therapy (ranging from basic tactile contact to 

massage), or any other appropriate sensory stimulation can be beneficial (Camp et al., 

2002) for aggressive behaviors as well.  For example, Gerdner (2000) found that 

individually tailored relaxing music, as opposed to classical relaxation music, 

significantly reduced agitation (as measured by the CMAI) in people with DAT and 

related disorders, both during and following presentation of the music.  However, long-

term predictions are difficult, as this study was a repeated measures pre-test/post-test 

design.   

Treatment of Apathy 

Apathy in DAT has been alleviated by Multi Sensory Stimulation/Snoezelen 

sessions in a Multi Sensory Room (Verkaik et al., 2005).  This technique attempts to 

increase social interaction, contact, and well-being by utilizing positive stimulation of the 

senses (auditory, visual, olfactory, gustatory, and tactile) in a specialized room to target 

these senses.  Examples include soothing visuals and audio, as well as pleasant odors 

from childhood that stimulate the individual’s senses.  These cues cause stimulation in 

the brain (thus potentially delaying the deterioration in DAT), while at the same time 
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providing a relaxing environment that can help put the person at ease.  A randomized 

controlled trial by Baker et al. (2001) investigated the effects of Multi Sensory 

Stimulation (MSS) therapy on dementia symptoms.  Behavior and mood ratings at home 

(assessed by caregivers with the Behaviour and Mood Disturbance Scale, as well as the 

Behaviour Rating Scale) improved, even though MSS sessions were not conducted in the 

home environment.  While this study included other dementias (vascular and “mixed”), 

the results are still promising.  However, these differences ceased to be significant when 

baseline differences were factored into the analyses (Baker et al.).  Additionally, behavior 

and mood symptoms (as reported by caregivers) appeared to worsen rapidly once MSS 

sessions were discontinued.  It may be that perception of a patient’s behavior and mood 

was affected by knowledge (on the part of staff and caregivers) that treatment was over.  

Alternatively, MSS may be, potentially, a beneficial therapy for DAT and it is possible 

participants experienced a sort of withdrawal-like effect (Baker et al.).   

Treatment of Sleep Disturbances 

Unfortunately, the majority of studies examining the efficacy and effectiveness of 

non-pharmacological treatment of sleep problems (and other BPSD) are plagued with 

methodological problems such as being uncontrolled, having small sample size, and/or 

minimal power (Madhusoodanan et al., 2007; Politis et al., 2004).  Nonetheless, non-

pharmacological treatments of sleep problems in DAT are relatively inexpensive and 

absent of side effects (Vitiello & Borson, 2001).  They are also very much in line with 

other theoretical models used to treat other BPSD, for example with the 3 theoretical 

models identified by Cohen-Mansfield (2001) referred to on pages 58-60.  Additional 
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studies thus need to examine, with more rigorous methodology, the effect of these less 

direct methods of treatment.  In fact, in Vitiello & Borson’s review, they do not seem to 

provide a description of any study that actually examined non-pharmacological treatment 

efficacy in sleep disturbances.  They did provide a description of studies that found “time 

spent in bed during the day, institutional noise and light, and night-time incontinence care 

practices are important correlates of sleep disturbances,” (Vitiello & Borson, p. 791).  

However, not all of the studies reviewed included DAT populations (instead they studied 

nursing home populations without specifically identifying whether or not DAT was 

present).  Unfortunately, at this point in time, studies demonstrating the efficacy of these 

non-pharmacological interventions for sleep problems are insufficient to confidently 

describe their benefits over other, more established medical treatments.   

Concluding Remarks 

By examining information from multiple studies and disciplines (e.g., medical, 

neuropsychological, neurological, pharmacological), a more accurate identification and 

description of BPSD can be attained.  Clustering symptoms into syndromes can aid 

research by focusing on a particular set of symptoms, as opposed to looking at all the 

symptoms separately.  For example, if certain symptoms are found to occur together in 

certain stages of DAT, then the reciprocal nature between neurocognitive deterioration 

and BPSD can be studied with more clarity.  Treatment can focus on ameliorating a 

particular group of symptoms, as opposed to treating several symptoms separately which 

may be more inefficient (or even dangerous if treating several symptoms with multiple 

medications).  In addition, current treatments of BPSD can inform research on the 
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correlates and risk factors for developing those BPSD.  For example, with regard to the 

research on antipsychotic medication cited above, dopamine may be partially responsible 

for psychotic symptoms and aggressive or other behavioral disturbances in patients with 

DAT.  These symptoms may be better described together under a particular grouping of 

symptoms that is better defined by level of neurocognitive deterioration and its effects on 

particular neurotransmitters.  Impairment in dopamine functioning may be primarily 

responsible for psychotic symptomology and as a result, may not be observed until later 

in the disorder, if it is reported at all.  The essential point is that BPSD may be better 

predicted by neurocognitive deterioration if the symptoms are studied together in 

accordance with DAT severity, instead of individual symptoms which may overlap with 

one another.   

Much of the literature in this review seems to share some of the problems with the 

literature used in the meta-analysis.  Several studies did not differentiate among different 

severity levels of DAT.  Baker et al. (2001), for example, did not distinguish between the 

moderate and severe DAT participants in their study.  Cummings et al. (1998) examined 

the effects of Metrifonate in mild and moderate probable DAT.  Mossello et al. (2008) 

did not specify the DAT severity level.  Politis et al. (2004) also did not seem to specify 

the level of severity of their participants.  It is possible some of these studies were 

interested in determining improvement in BPSD without necessarily focusing on severity 

level (i.e., looking to see if there would be improvement in general in DAT, regardless of 

severity level).  However, it would be beneficial to DAT research if attempts were made 

to more consistently operationalize DAT severity.  This would allow stronger inferences 
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to be made about the progression of DAT, as well as what treatments may be most 

effective for certain severity levels of DAT.   

Other studies reported only frequency data.  Mirakhu et al. (2004) reported 

“prevalence at any time during the course of dementia,” (p. 1037) in probable DAT.  

Rocca et al. (2007) only reported the “most frequent adverse events in any treatment 

group,” (p. 627) with no baseline (prior to treatment) data.  While proportional or 

frequency data can be useful, it is not as informative as reporting means and standard 

deviations of symptoms.   

Despite all that has been learned about Dementia of the Alzheimer’s Type and the 

corresponding behavioral and psychological symptoms, it is clear there is much to be 

learned about this debilitating disease.  Not only do the neurocognitive symptoms of 

DAT impact an individual, but the compounded stress of BPSD on the individual and 

his/her caregivers exacerbate an already insidious disease.  It would help current research 

to better operationalize the course of DAT, especially as the lines between different 

severity levels can often be blurry or else ignored.  This is not to belittle the empirical 

studies to date on DAT and BPSD; indeed, while empirical science tends to move 

forward slowly, it is still moving forward.  The scientific process is often a slow process, 

which should not discourage us, but rather encourage us to get the most accurate data 

possible for those patients and clients we wish to help.   
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APPENDIX B 

Table 1:  Effect sizes, confidence intervals, and Q-statistic for total BPSD in each DAT 

severity level (non-significant, ns, Q means data set is homogeneous) 

Effect Size  95% CI  df  Q______ 

Mild  0.40   -0.07 to 0.87  13  2.36 (ns) 

Moderate  0.92    0.08 to 1.76  39  1.14 (ns) 

Severe  0.85   -0.05 to 1.75  15  0.25 (ns) 

Probable 0.69    0.26 to 1.13  65  2.25 (ns)_ 

Total  0.63    0.34 to 0.91  135  7.68 (ns) 
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APPENDIX C 

Table 2:  Effect sizes, confidence intervals, and Q-statistic for each BPSD in DAT  

(non-significant, ns; Columns that have “N/A” indicate there was only one data point and hence no chi-

square tests were conducted).   

Effect Size  95% CI   df  Q_______ 

Depression          

Mild  1.66  -0.42 to 3.74  1  0.04 (ns) 

Moderate 1.32  -1.03 to 3.66  2  0.07 (ns) 

Severe  0.71  -2.28 to 3.69  1  0.001 (ns) 

Probable 0.73  -0.38 to 1.84  6  0.34 (ns) 

Anxiety 

Mild  1.45  -2.14 to 5.04  1  0.03 (ns) 

 Moderate 1.14  -2.27 to 4.55  2  0.02 (ns) 

 Severe  0.92  -1.14 to 2.98  1  0.001 (ns) 

 Probable 0.72  -0.62 to 2.07  6  0.21 (ns) 

Hallucinations 

Mild  0.25  -2.89 to 3.39  N/A  N/A 

 Moderate 0.53  -1.81 to 2.88  1  0.003 (ns) 

 Severe  0.65  -2.96 to 4.27  1  0.0001 (ns) 

 Probable 0.46  -0.70 to 1.62  5  0.07 (ns) 

Delusions 

 Mild  0.27  -0.26 to 0.79  1  0.06 (ns) 

 Moderate 1.09  -2.46 to 4.63  2  0.14 (ns) 

 Severe  0.82  -2.08 to 3.73  1  0.0009 (ns) 

 Probable 0.76  -0.99 to 2.51  6  0.14 (ns) 
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Aggression 

 Mild  0.84  -2.64 to 4.32  1  0.03 (ns) 

 Moderate 0.78  -2.56 to 4.12  2  0.05 (ns) 

 Severe  0.97  -3.91 to 5.86  1  0.006 (ns) 

 Probable 0.74  -0.79 to 2.26  6  0.16 (ns) 

Aber. Motor Beh. 

 Mild  0.39  -6.06 to 6.84  N/A  N/A 

 Moderate 0.71  -4.57 to 5.98  1  0.0008 (ns) 

 Severe  1.86  -7.02 to 10.74  N/A  N/A 

 Probable 1.01  -0.46 to 2.48  6  0.51 (ns) 

Sleep 

 Mild  0.7  -1.26 to 2.66  N/A  N/A 

 Moderate 0.88  -1.16 to 2.92  1  0.007 (ns) 

 Severe  0.88  -0.69 to 2.44  N/A  N/A 

 Probable 0.64  -0.24 to 1.52  4  0.03 (ns) 

Apathy 

 Mild  0.95   -9.34 to 11.24  N/A  N/A 

 Moderate 1.20   -4.37 to 6.77  1  0.003 (ns) 

 Severe  1.62   -7.53 to 10.77  N/A  N/A 

 Probable 1.17   -2.08 to 4.41  3  0.06 (ns) 

Disinhibition 

 Mild  0.31  -3.33 to 3.96  N/A  N/A 

 Moderate 0.33  -2.99 to 3.65  1  <.0001 (ns) 

 Severe  0.67  -6.05 to 7.40  N/A  N/A 

 Probable 0.47  -1.48 to 2.41  3  0.08 (ns) 



 Texas Tech University, Ben Williams, August 2012      

  

  

116 

 

APPENDIX D 

CODING SHEET 

Article (Reference and Citation, APA format) 

 

 

 

 

__ __ __ __    Study ID number [STUDY ID] 

Sample Size [SS] 

   __ __ __                                            

__ __ __ 

 

 

 

 

 

 

 Treatment group sample size [TXN] 

    Control group sample size [CGN]                                                           

       

Study Type [STTYP] 

__ __ __ __  

 

 

 

 

 

Where was the referral source for 

participation? [REFSRC] 

__ __ __ 

1)Prevalence 

2)Incidence 

3)Treatment Outcome 

4)Comparison of BPSD among different  

          dementias 

5)Prospective 

6)Retrospective 

7)Randomized 

8)Controlled 

9)RCT 

10)Quasi Experimental 

11)Other (specify):______________________ 

 

 

1)Mental Health Care Providers (Psychologists, 

LPCs, Social Workers) 

2)Medical Health Care Providers (Physicians, 

nurses) 

3)Speech Pathologists/Audiologists 

4)Study was meta-analysis 

5)Other:_______________________________ 

999)unknown 
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How was DAT diagnosed (code all if numerous 

methods used to diagnose)? [DATDX] 

 

__ __ __ __ __ 

1)Neuropsychological Testing 

2)Autopsy/Biopsy 

3)Family History/Genetic Testing (e.g., APOE,     

                  presenilin 1 and 2 genes, etc.) 

4)Rule Out of other Dementias 

5)Other:_______________________________ 

999)Unknown 

 

 

 

Severity (“stage”) of DAT (may be more than one, 

e.g. comparing BPSD in moderate to severe DAT) 

                              

                                       [DATSEV] 

 

__ __ 

 

 

1)Pre-Clinical 

2)Mild Cognitive Impairment 

3) Mild 

4)Moderate 

5)Severe 

999) Unknown 

 

Number of Assessments used to Identify BPSD 

__ __                             [NOASSES] 

 

 

 

Setting 

__ 

 

 

1)home 

2)clinic 

3)Other:____________________________ 

 

Treatment Group Demographics 

(Mark 999 for unknown) [TXDEM] 

 

 

N = 

Age range or average: 

Gender ratio: 

Ethnicity: 

Control Group Demographics (if applicable) 

(Mark 999 for unknown) [CGDEM] 

N = 

Age range or average age: 

Gender ratio: 

Ethnicity: 

  

Who was the primary person administering the 

assessments? [ADMIN] 

__ __ __ 

1)Medical Professional 

2)Mental Health Professional 

3)Caregiver (specify relationship with patient) 

4)Patient (self-report) 

999) unknown 
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What Assessments were used to Identify 

BPSD? 

__ __            [TYPEASSES] 

1)NPI 

2)BEHAVE-AD 

3)CMAI 

4)Behavioural and Psychological Symptom   

        Questionnaire (BPSQ) 

5)BDI 

6)BAI 

7)HRSD 

8)HARS 

9)Instrumental Activities of Daily Living     

         Measure (specify)__________________ 

10)Personal Activities of Daily Living (PADL) 

11)Self-report 

12)Symptom count/Frequency 

13)Other:____________________________ 

 

 

Are the participants receiving treatment that 

may be influencing their BPSD? [TXBPSD] 

__ __ __ 

 

 

 

1)yes 

2)no 

999)unknown 

 

 

 

If so, what treatments? [TYPETX] 

 

__ __ __ __ 

 

 

 

1)Cognitive Therapy 

2)Behavior Therapy 

3)CBT  

4)Interpersonal Therapy 

5)Cognitive Rehabilitation  

6)Medication 

7)Multi Sensory Stimulation 

8)Social Skills Training 

9)Standard Care 

 



 Texas Tech University, Ben Williams, August 2012      

  

  

119 

 

If treatment was employed, do the authors 

think it may have influenced the 

presence/development of BPSD?  

__ __ __ 

 

How did treatment affect symptoms?               

                                     [TXEFFECT] 

__ __ __ 

1)yes 

2)no 

999)unknown 

 

 

1)Improve 

2)Worsen 

3)No effect 

999)Unknown 

 

Dropout rate                [DROP] 

__ __ __              (999 for unknown) 
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EFFECT SIZE CODING 

__ __ __ __                                       Study ID number [STUDY ID] 

__ __                            Effect Size sequence number [ESNUM] 

Dependent Measure Descriptors 

__  Effect size type [ESTYPE]       1.Pretest comparison 

                                                                      2.Posttest comparison 

                                                                          3.Follow-up comparison 

                                                                          4.One time assessment (e.g., epidemiological study)                                      

Effect Size Data 

    __ Type of data effect size based on         1.Means and SD’s 

[ES Type]                                                         2.Correlations 

                                                                         3.t-value or F-value 

                                                                         4.chi-square (df = 1) 

                                                                         5.frequencies or proportions, dichotomous 

                                                                         6.frequencies or proportions, polychotomous 

                                                                         7.Other ____________________________ 

__    Symptom ES describes  

                                [ESSX]                         1)Depressive 

                                                                     2)Irritability 

                                                                     3)Anxiety 

                                                                     4) Hallucination 

                                                                     5) Delusion 

                                                                     6) Aggression—Physical 
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 __ __ __ __                                          Page # where ES data found 

[PAGENUM] 

Means and SD’s 

__ __ __ __                              Treatment group means [TXMEAN] 

__ __ __ __                              Control group mean [CGMEAN] 

__ __ __ __                              Treatment group SD [TXSD] 

__ __ __ __                               Control group SD [CGSD] 

 

Correlation Coefficients 

__ __ __ __                                                  Treatment[TXCORR] 

__ __ __ __                                                  Control[CCORR] 

 

Significance Tests 

 __ __ __ __                                t-value [T-VALUE] 

__ __ __ __                              F-value (df for numerator must = 1) [F-

VALUE] 

__ __ __ __                              Chi-square value (df = 1) [CHISQUAR] 

 

Percentages/Frequencies 

__ __ __ __                                                  Treatment[TXFREQ] 

__ __ __ __                                                  Control[CFREQ] 

 

 

 

                                                                        7) Aggression—Verbal                                                

                                                                        8)Aberrant Motor Behavior 

                                                                        9)Sleep Disturbances 

                                                                       10)Appetite Disturbances 

                                                                       11)Other:___________________________ 
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Calculated ES 

 

__ __ __ __     Effect size [ES]                  

       __         Type of Effect Size (d or r)  

[TES] 

__        Confidence rating in effect  

size computation              1.Highly estimated (not enough data reported  

[CR_ES]                            to make an estimation as classified below) 

             2.Moderate estimation (M estimated from chart or  

          graph) 

                                                                           3.Some estimation (p values reported only) 

                                                                           4.Slight estimation (ES calculated from M, SD,  

       r) 

                                                                           5.No estimation (i.e., directly reported) 

  

Additional Comments/Notes: 
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APPENDIX E 

 

MASTER CANDIDATE LIST 

 

Articles Used in Meta-analysis (SD means Standard Deviation) 

 

Aarsland, D., Cummings, J. L., & Larsen, J. P.  (2001).  Neuropsychiatric differences  

 

between Parkinson's disease with dementia and Alzheimer's disease.   

 

International Journal of Geriatric Psychiatry, 16, 184-191.   

 

Caputo, M., Monastero, R., Mariani, E., Santucci, A., Mangialasche, F., Camarda, R.,  

Senin, U., & Mecocci, P.  (2008).  Neuropsychiatric symptoms in 921 elderly  

subjects with dementia: a comparison between vascular and neurodegenerative  

types.  Acta Psychiatrica Scandinavica, 117, 455-464.   

Cheng, T. W., Chen, T. F., Yip, P. K., Hua, M. S., Yang, C. C., & Chiu, M. J.  (2009).   

Comparison of behavioral and psychological symptoms of Alzheimer’s disease  

among institution residents and memory clinic outpatients.  International  

Psychogeriatrics, 21, 1134-1141.   

Engelborghs, S., Maertens, K., Nagels, G., Vloeberghs, E., Marien, P., Symons, A.,  

Ketels, V., Estercam, S., Somers, N., & De Deyn, P. P.  (2005).  Neuropsychiatric  

symptoms of dementia: cross-sectional analysis from a prospective, longitudinal  

Belgian study.  International Journal of Geriatric Psychiatry, 20, 1028-1037.   

Fernandez-Martinez, M., Castro, J., Molano, A., Zarranz, J. J., Rodrigo, R. M., & Ortega,  

 

R.  (2008).  Prevalence of neuropsychiatric symptoms in Alzheimer’s disease and  

 

vascular dementia.  Current Alzheimer Research, 5, 61-69.   

 

Harwood, D. G., Barker, W. W., Ownby, R. L., & Duara, R.  (2000).  Relationship of  

behavioral and psychological symptoms to cognitive impairment and functional  
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status in Alzheimer’s disease.  International Journal of Geriatric Psychiatry, 15,  

393-400.   

Kang, H. S., Ahn, I. S., Kim, J. H., & Kim, D. K.  (2010).  Neuropsychiatric symptoms in  

Korean patients with Alzheimer’s disease: Exploratory factor analysis and  

confirmatory factor analysis of the Neuropsychiatric Inventory.  Dementia and  

Geriatric Cognitive Disorders, 29, 82-87.   

Piccininni, M., Di Carlo, A., Baldereschi, M., Zaccara, G., & Inzitari, D.  (2005).   

Behavioral and psychological symptoms in Alzheimer’s disease:  Frequency and  

relationship with duration and severity of the disease.  Dementia and Geriatric  

Cognitive Disorders, 19, 276-281.   

Politis, A. M., Mayer, L. S., Passa, M., Maillis, A., & Lyketsos, C. G.  (2004).  Validity  

 

and reliability of the newly translated Hellenic Neuropsychiatric Inventory (H- 

 

NPI) applied to Greek outpatients with Alzheimer’s disease:  A study of  

 

disturbing behaviors among referrals to a memory clinic.  International Journal of  

 

Geriatric Psychiatry, 19, 203-208.   

 

Schreinzer, D., Ballaban, T., Brannath, W., Lang, T., Hilger, E., Fasching, P., & Fischer,  

P.  (2005).  Components of behavioral pathology in dementia.  International  

Journal of Geriatric Psychiatry, 20, 137-145.   

Toyota, Y., Ikeda, M., Shinagawa, S., Matsumoto, T., Matsumoto, N., Hokoishi, K.,  

Fukuhara, R., Ishikawa, T., Mori, T., Adachi, H., Komori, K., & Tanabe, H.   

(2007).  Comparison of behavioral and psychological symptoms in early-onset  

and late-onset Alzheimer’s disease.  International Journal of Geriatric  

Psychiatry, 22, 896-901.   
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Articles Not Used in Meta-analysis (followed by brief description of why in bold) 

Aalten, P., Verhey, F. R. J., Frans, R. J., Boziki, M., Brugnolo, A., Bullock, R., Byrne, E.  

 

J., Camus, V., Caputo, M., Collins, D., De Deyn, P. P., Elina, K., Frisoni, G.,  

 

Holmes, C., Hurt, C., Marriott, A., Mecocci, P., Nobili, F., Ousset, P. J., Reynish,  

 

E., Salmon, E., Tsolaki, M., Vellas, B., Robert, P. H.  (2008).  Consistency of  

 

neuropsychiatric syndromes across dementias: Results from the European  

 

Alzheimer Disease Consortium Part II.  Dementia and Geriatric Cognitive  

 

Disorders, 25, 1-8.  FACTOR ANALYSIS 

 

Chow, T. W., Liu, C. K., Fuh, J. L., Leung, V. P. Y., Tai, C. T., Chen, L. W., Wang, S. J.,  

 

Chiu, H. F. K., Lam, L. C. W., Chen, Q. L., & Cummings, J. L.  (2002).   

 

Neuropsychiatric symptoms of Alzheimer’s disease differ in Chinese and  

 

American patients.  International Journal of Geriatric Psychiatry, 17, 22-28.  NO  

 

SD’S, CHI SQUARE DATA 

 

Eustace, A., Coen, R., Walsh, C., Cunningham, C. J., Walsh, J. B., Coakley, D., &  

Lawlor, B. A.  (2002).  A longitudinal evaluation of behavioural and  

psychological symptoms of probable Alzheimer’s disease.  International Journal  

of Geriatric Psychiatry, 17, 968-973.  PROPORTIONAL DATA 

Freund-Levi, Y., Basun, H., Cederholm, T., Faxen-Irving, G., Garlind, A., Grut, M.,  

Vedin, I., Palmblad, J., Wahlund, L. O., & Eriksdottir-Jonhagen, M.  (2008).   

Omega-3 supplementation in mild to moderate Alzheimer’s disease: effects on  

neuropsychiatric symptoms.  International Journal of Geriatric Psychiatry, 23,  
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161-169.  GRAPHS, PERCENTAGES, AND NO INDIVIDUAL BPSD  

REPORTED 

Fujikawa, T., Takahashi, T., Kinoshita, A., Kajiyama, H., Kurata, A., Yamashita, H., &  

Yamawaki, S.  (2004).  Quetiapine treatment for behavioral and psychological    

Symptoms in patients with senile dementia of Alzheimer type.   

Neuropsychobiology, 49, 201-204.  MILD-MODERATE, DID NOT SPECIFY 

Garcia-Alberca, J. M., Lara, J. P., Gonzalez-Baron, S., Barbancho, M. A., Porta, D., &  

Berthier, M.  (2008).  Prevalence and comorbidity of neuropsychiatric symptoms  

in Alzheimer’s disease.  Actas Espanolas de Psiquiatria, 36, 265-270.  IN  

SPANISH, NO TRANSLATION  

Hamuro, A., Isono, H., Sugai, Y., Mimura, M., & Kamijima, K.  (2008).  Characteristics  

of behavioral and psychological symptoms of dementia in untreated oldest old  

Alzheimer’s disease.  Psychogeriatrics, 8, 8-11.  PROPORTIONAL DATA 

Hamuro, A., Isono, H., Sugai, Y., Torii, S., Furuta, N., Mimura, M., & Kamijima, K.   

(2007).  Behavioral and psychological symptoms of dementia in untreated  

Alzheimer’s disease patients.  Psychogeriatrics, 7, 4-7.  PROPORTIONAL  

DATA 

Hart, D. J., Craig, D., Compton, S. A., Critchlow, S., Kerrigan, B. M., McIlroy, S. P., &  

 

Passmore, A. P.  (2003).  A retrospective study of the behavioural and  

 

psychological symptoms of mid and late phase Alzheimer’s disease.   

 

International Journal of Geriatric Psychiatry, 18, 1037-1042.   

 

PROPORTIONAL DATA 

 

Hsieh, C. J., Chang, C. C., & Lin, C. C.  (2009).  Neuropsychiatric profiles of patients  

http://web.ebscohost.com.lib-e2.lib.ttu.edu/ehost/viewarticle?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZLtqmyS7ek63nn5KyI8e%2fmWLalsUmtqK5It5avSrirslKwp55Zy5zyit%2fk8Xnh6ueH7N%2fiVbCnsEuwr7JNspzqeezdu33snOJ6u%2bbxkeac8nnls79mpNfsVbCmrkyrp7FRt6yrSK6upH7t6Ot58rPkjeri8n326gAA&hid=5
http://web.ebscohost.com.lib-e2.lib.ttu.edu/ehost/viewarticle?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZLtqmyS7ek63nn5KyI8e%2fmWLalsUmtqK5It5avSrirslKwp55Zy5zyit%2fk8Xnh6ueH7N%2fiVbCnsEuwr7JNspzqeezdu33snOJ6u%2bbxkeac8nnls79mpNfsVbCmrkyrp7FRt6yrSK6upH7t6Ot58rPkjeri8n326gAA&hid=5
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with Alzheimer’s disease and vascular dementia in Taiwan.  International Journal  

of Geriatric Psychiatry, 24, 570-577.  PROPORTIONAL DATA 

Kim, J. M., Lyons, D., Shin, I. S., & Yoon, J. S.  (2003).  Differences in the behavioral  

 

and psychological symptoms between Alzheimer’s disease and vascular dementia:   

Are the different pharmacologic treatment strategies justifiable?  Human  

 

Psychopharmacology:  Clinical and Experimental, 18, 215-220. 

 

INSUFFICIENT DATA—TABLES AND NO SD 

 

Kloszewska, I.  (1998).  Incidence and relationship between behavioural and  

 

psychological symptoms in Alzheimer's disease.  International Journal of  

 

Geriatric Psychiatry, 13, 785-792.  PROPORTIONAL DATA 

 

Konishsi, K., Hori, K., Oda, T., Tominaga, I., Asaoka, T., Hachisu, M., & Shibasaki, T.   

(2009).  Effects of aging on behavioral symptoms in Alzheimer’s disease.   

Psychogeriatrics, 9, 11-16.  SEPARATES “OLD” FROM “YOUNG” BY  

ARTICIFICIALLY DICHOTOMIZING THOSE DIAGNOSED WITH AGE  

OF ONSET AT 81 YEARS ; DOES NOT PROVIDE DATA FOR  

OVERALL DAT 

Kudoh, H., Hatakeyama, A., Yamamoto, T., Satoh, J., Kameya, Y., Shirai, S., Fujii, M.,  

& Sasaki, H.  (2009).  Foot care using green tea paste for behavioral and  

psychological symptoms in dementia patients.  Geriatrics and Gerontology  

International, 9, 399-401.   

TABLE USED ONLY, MEANS NO SD; DOES NOT DISTINGUISH DAT  

FROM VASCULAR DEMENTIA 

Kutsumi, M., Ito, M., Sugiura, K., Terabe, M., & Mikami, H.  (2009).  Management of  
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behavioral and psychological symptoms of dementia in long-term care facilities in  

Japan.  Psychogeriatrics, 9, 186-195.  NO SD’S REPORTED 

Lam, L. C. W., Tang, N. L. S., Ma, S. L., Zhang, W., & Chiu, H. F. K.  (2004).  5-HT2A  

T102C receptor polymorphism and neuropsychiatric symptoms in Alzheimer’s  

disease.  International Journal of Geriatric Psychiatry, 19, 523-526.  CHI  

SQUARE DATA 

Levy, M. L., Cummings, J. L., & Kahn-Rose, R.  (1999).  Neuropsychiatric symptoms  

 

and cholinergic therapy for Alzheimer’s disease.  Gerontology, 45, 15-22.   

 

INSUFFICIENT DATA 

 

Lovheim, H., Sandman, P. O., Karlsson, S., & Gustafson, Y.  (2009).  Sex differences in  

the prevalence of behavioral and psychological symptoms of dementia.   

International Psychogeriatrics, 21, 469-475.  USES PERCENTAGES ONLY;  

ONLY CLASSIFIES DAT AS “COGNITIVE IMPAIRMENT” 

Martinez, M. F., Flores, J. C., de las Heras, S. P., Lekumberri, A. M., Menocal, M. G.,  

 

Imirizaldu, J. J. Z.  (2008).  Prevalence of neuropsychiatric symptoms in elderly  

 

patients with dementia in Mungialde County (Basque Country, Spain).  Dementia  

 

and Geriatric Cognitive Disorders, 25, 103-108.  PROPORTIONAL DATA 

 

Meguro, K. Meguro, M., Tanaka, Y., Akanuma, K., Yamaguchi, K., & Itoh, M.  (2004).   

Risperidone is effective for wandering and disturbed sleep/wake patterns in  

Alzheimer’s disease.  Journal of Geriatric Psychiatry and Neurology , 17, 61-67.   

INSUFFICIENT DATA (F-VALUES AND GRAPHS) 

Meins, W., Muller-Thomsen, T., & Meier-Baumgartner, H. P.  (2000).  Subnormal serum  

 

vitamin B₁₂ and behavioural and psychological symptoms in Alzheimer's disease.   
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International Journal of Geriatric Psychiatry, 15, 415-418.  INSUFFICIENT  

 

DATA/MULTIVARIATE STATS 

 

Moran, M., Walsh, C., Lynch, A., Coen, R. F., Coakley, D., & Lawlor, B. A.  (2004).   

 

Syndromes of behavioural and psychological symptoms in mild Alzheimer’s  

 

disease.  International Journal of Geriatric Psychiatry, 19, 359-364. 

 

PROPORTIONAL DATA 

 

Niu, Y. X., Tan J. P., Guan, J. Q., Zhang, Z. Q., & Wang, L. N.  (2010).  Cognitive  

stimulation therapy in the treatment of neuropsychiatric symptoms in Alzheimer’s  

disease: a randomized controlled trial.  Clinical Rehabilitation, 24, 1102-1111.   

MILD-MODERATE, DID NOT SPECIFY 

Paleacu, D., Barak, Y., Mirecky, I., & Mazeh, D.  (2008).  Quetiapine treatment for  

behavioural and psychological symptoms of dementia in Alzheimer’s disease  

patients:  A 6-week, double-blind, placebo-controlled study.  International  

Journal of Geriatric Psychiatry, 23, 393-400.  CHANGE SCORES  

REPORTED ONLY FOR BPSD 

Pang, F. C., Chow, T. W., Cummings, J. L., Leung, V. P. Y., Chiu, H. F. K., Lam, L. C.  

 

W., Chen, Q. L., Tai, C. T., Chen, L. W., Wang, S. J., & Fuh, J. L.  (2002).  Effect  

 

of neuropsychiatric symptoms of Alzheimer’s disease on Chinese and American  

 

caregivers.  International Journal of Geriatric Psychiatry, 17, 29-34.   

 

PROPORTIONAL DATA 

 

Pinto, C., & Seethalakshmi, R.  (2006).  Longitudinal progression of behavioral and  

psychological symptoms of dementia: a pilot study from India.  Psychogeriatrics,  
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6, 154-158.  NO BASELINE SCORES REPORTED 

Pritchard, A. L., Ratcliffe, L., Sorour, E., Haque, S., Holder, R., Bentham, P., & Lendon,  

 

C. L.  (2009).  Investigation of dopamine receptors in susceptibility to behavioural  

 

and psychological symptoms in Alzheimer’s disease.  International Journal of  

 

Geriatric Psychiatry, 24, 1020-1025.  ODDS-RATIO DATA 

 

Rocca, P., Marino, F., Montemagni, C., Perrone, D., & Bogetto, F.  (2007).  Risperidone,  

 

olanzapine and quetiapine in the treatment of behavioral and psychological   

 

symptoms in patients with Alzheimer's disease:  Preliminary findings from a   

 

naturalistic, retrospective study.  Psychiatry and Clinical Neurosciences, 61, 622- 

 

629.  TREATMENT STUDY DOES NOT REPORT MEANS/SD FOR  

 

INITIAL BPSD 

 

Shimabukuro, J., Awata, S., & Matsuoka, H.  (2005).  Behavioral and psychological  

 

symptoms of dementia characteristic of mild Alzheimer patients.  Psychiatry and  

 

Clinical Neurosciences, 59, 274-279.  FREQUENCY DATA 

 

Starr, J. M., & Lonie, J.  (2007).  Relationship between behavioural and psychological  

 

symptoms of dementia and cognition in Alzheimer’s disease.  Dementia and  

 

Geriatric Cognitive Disorders, 24, 343-347.  SPEARMEN CORRELATIONS 

 

Steinberg, M., Corcoran, C., Tschanz, J. T., Huber, C., Welsh-Bohmer, K., Norton, M.  

 

C., Zandi, P., Breitner, J. C. S., Steffans, D. C., & Lyketsos, C. G.  (2006).  Risk  

 

factors for neuropsychiatric symptoms in dementia:  The Cache County Study.   

 

http://web.ebscohost.com.lib-e2.lib.ttu.edu/ehost/viewarticle?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZLtqmyS7ek63nn5KyI8e%2fmWLalsUmtqK5It5avSrinsVKzqp5Zy5zyit%2fk8Xnh6ueH7N%2fiVbCnsEuwr7JNspzqeezdu33snOJ6u%2bbxkeac8nnls79mpNfsVbCmrk%2brp7dItKqrSK6tpH7t6Ot58rPkjeri8n326gAA&hid=5
http://web.ebscohost.com.lib-e2.lib.ttu.edu/ehost/viewarticle?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZLtqmyS7ek63nn5KyI8e%2fmWLalsUmtqK5It5avSrinsVKzqp5Zy5zyit%2fk8Xnh6ueH7N%2fiVbCnsEuwr7JNspzqeezdu33snOJ6u%2bbxkeac8nnls79mpNfsVbCmrk%2brp7dItKqrSK6tpH7t6Ot58rPkjeri8n326gAA&hid=5
http://web.ebscohost.com.lib-e2.lib.ttu.edu/ehost/viewarticle?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZLtqmyS7ek63nn5KyI8e%2fmWLalsUmtqK5It5avSrinsVKzqp5Zy5zyit%2fk8Xnh6ueH7N%2fiVbCnsEuwr7JNspzqeezdu33snOJ6u%2bbxkeac8nnls79mpNfsVbCmrk%2brp7dItKqrSK6tpH7t6Ot58rPkjeri8n326gAA&hid=5
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APPENDIX F 

 

CHARACTERISTICS OF STUDIES 

(Bold indicates study was used in final analyses) 

 

 

Study     Country Sample Size  DAT Severity  

Aarsland et al.  (2001).  Norway 42   Probable 
 

Caputo et al.  (2008).    Italy  690   Moderate 
 

Cheng et al.  (2009).   Taiwan 138   Probable 
 

Engelborghs et al.  (2005).   Belgium 205   Probable 
 

Fernandez-Martinez et al.  (2008).  Spain  37   Probable 
 

Harwood et al.  (2000).  USA  114   Possible/Prob 
 

Kang et al.  (2010).    South Korea 778   Probable 

 

Piccininni et al.  (2005).  Italy  14   Mild 

       27   Moderate 

       9   Severe 

 

Politis et al.  (2004).   Greece  29   Not Specified  
          Used in Total  

BPSD Symptoms 
 

Schreinzer et al.  (2005).  Austria  15   Mild 

       16   Moderate 

       21   Severe 

 

Toyota et al.  (2007).   Japan  261   Probable 
 

Aalten et al. (2008).   12 European  2, 354   Moderate 

      Countries 

 

Chow et al.  (2002).   Taiwan, Hong 430   Possible/Prob 

      Kong, USA  

 

Eustace et al. (2002).   Ireland  52   Mild/Prob 
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Freund-Levi et al. (2008).  Sweden 204   Mild/Mod 

 

Fujikawa et al. (2004).    Japan  16   “Senile” DAT 

 

Garcia-Alberca et al. (2008).  Spain  125   Unknown 

 

Hamuro et al.  (2008).   Japan  58   Probable 

 

Hamuro et al.  (2007).    Japan  92   Mild 

       80   Moderate 

       30   Severe 

 

Hart et al. (2003).   Ireland  100   Probable 

 

Hsieh et al.  (2009).   Taiwan 77   Mild/Mod but  

only reported 

data for  

total DAT 

(mild/mod  

combined) 

 

Kim et al.  (2003).    South Korea 99   Probable 

 

Kloszewska (1998).   Poland  3   Mild 

       87   Moderate 

       82   Severe 

 

Konishi et al.  (2009).   Japan  79   Probable 

 

Kudoh et al.  (2009).   Japan  22   Did not  

specify  

 

Kutsumi et al.  (2009).    Japan  275   Did not 

          specify 

 

Lam et al.  (2004).   Hong Kong 87   Possible/Prob 
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Levy et al.  (1999).   N/A  N/A   Qualitative 

          Review 

 

Lovheim et al.  (2009).    Sweden 3, 395   “Cognitive 

          Impairment” 

 

Martinez et al.  (2008).  Spain  81   Possible/Prob 

 

Meguro et al.  (2004).   Japan  34   Probable 

  

 

Meins et al.  (2000).   Germany 73   Probable 

 

Moran et al.  (2004).   Ireland  240   Prob/Mild 

     

Niu et al.  (2010).   China  32   Prob/Mild to  

Mod 

 

Paleacu et al.  (2008).   Israel  40   Did not 

          specify 

 

Pang et al.  (2002).   Hong Kong,  289   Possible/Prob 

     Taiwan, USA 

 

Pinto & Seethalakshmi (2006).   India  18   Did not 

          specify 

 

Pritchard et al.  (2009).  United Kingdom 395   Mild to Mod 

 

Rocca et al.  (2007).   Italy  58   Prob/Mild to  

Mod 

 

Shimabukuro et al.  (2005).    Japan  50   Mild 

       17   Moderate 

       7   Severe 
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Starr & Lonie (2007).    United Kingdom 556   Probable 

 

Steinberg et al.  (2006).  USA  207   Did not  

          specify 

 

Tatsumi et al.  (2009).   Japan  150 (baseline)  Prob/Mild to  

Mod 

 

Teng et al.  (2007).   USA  51 with MCI   Possible/Prob 

       12 progressed to DAT  

 

Testad et al.  (2007).     Norway 167   Only    

classified as  

“dementia” 

 

Thompson et al.  (2010).  Australia 377   Did not  

specify 

 

Vilalta-Franch et al.  (2010).  Spain  491   Probable____ 

 

 

 


