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Abstract

Behavioral symptoms of dementia cause considerable distress for persons with
dementia and their caregivers and are related to adverse outcomes that have significant
social and economic impact. Thus, behavioral symptoms represent one of the most
challenging aspects of dementia care. Over the past three decades, research on behavioral
symptoms of dementia has laid the foundation for development of non-pharmacological
interventions by identifying underlying mechanisms of symptom development. However,
the research has largely overlooked how the needs of military veterans may influence
development and treatment of behavioral symptoms of dementia, including those needs
associated with co-occurring dementia and posttraumatic stress disorder (PTSD). This
dissertation aimed to develop knowledge related to behavioral symptoms of dementia
among older veterans with and without PTSD by synthesizing current understanding of
neurocognitive and psychiatric comorbidities of PTSD among veterans as well as
explicating relationships among background factors, proximal factors, and behavioral
symptoms of dementia among veterans living in residential care using the need-driven,
dementia-compromised behavior (NDB) model.

This dissertation includes a systematic review in Chapter 2 that synthesized the
patterns of neurocognitive and psychiatric comorbidities of PTSD in older veterans and
revealed a substantial gap in the literature with regards to understanding manifestations
and treatment of behavioral symptoms of dementia among older veterans with co-

occurring dementia and PTSD. The primary study of this dissertation that encompasses



Chapters 3 and 4 utilized an exploratory sequential mixed methods design using
secondary data derived from the evaluation dataset of the STAR-VA training program. In
Chapter 3, a qualitative study, as the first phase of the mixed methods study, analyzed
text data that captured the interdisciplinary care team’s observation of behavioral
symptoms of dementia and their circumstances for the subsample of 33 veterans from the
STAR-VA dataset. This qualitative study described how behavioral symptoms of
dementia are manifested among veterans with and without PTSD in the context of
personal, interpersonal/social, and environmental factors that trigger the symptoms.
Findings demonstrated that behavioral symptoms of dementia are heterogeneous, with
distinct clusters of triggers that are multi-level, thereby warranting an interdisciplinary,
multi-level approach to developing person-centered interventions. In addition, findings
from this qualitative study informed the development of the second phase of the
sequential mixed methods study in Chapter 4 that aimed to test hypothesized pathways
between background factors, interpersonal triggers (proximal factors), and behavioral
symptoms of rejection of care and aggression and to explore the moderating effect of
PTSD on the hypothesized pathways. The mixed methods approach integrated
quantitative data measured by standardized scales and text data for 315 veterans derived
from the STAR-VA dataset. After converting text data into categorical variables,
structural equation modeling (SEM) was performed to compare the patterns of
relationships among background factors, interpersonal triggers, and behavioral symptoms

of rejection of care and aggression between veterans with and without PTSD. The direct



effect of interpersonal triggers and the indirect effect of background factors through
interpersonal triggers on rejection of care and aggression emphasizes the importance of
developing and implementing psychosocial interventions that improve interpersonal
relationships. The multi-group SEM revealed that the full model was not moderated by
PTSD. However, the differential direct and indirect effect of background factors and
interpersonal triggers as a proximal factor on the behavioral outcomes between veterans
with and without PTSD suggest potential different mechanisms of behavioral outcomes
between veterans depending upon whether or not PTSD is present. Evidence for the
PTSD-moderated mediating effect of interpersonal triggers on the relationship between
depression and rejection of care was demonstrated, suggesting the need to develop
targeted interventions for veterans with dementia and PTSD who have greater depressive
symptoms.

The new knowledge generated from this dissertation helps to clarify complex
patterns of associations among background factors such as PTSD and proximal factors
and behavioral symptoms of dementia consistent with the NDB model, strengthening the
foundation for development of novel approaches to designing and implementing person-

centered care for veterans with co-occurring dementia and PTSD.
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1. Introduction
1.1 Problem and Significance

Dementia is a major health challenge worldwide. It has significant impact not
only on those with dementia, but for their caregivers, health care systems, and society
(Alzheimer’s Association, 2017). Prevalence estimates suggest that 5.3 million U.S.
residents age 65 and older were living with Alzheimer’s disease, the most common cause
of dementia, in 2017, with the number projected to nearly triple to 13.8 million by 2050
(Hebert et al., 2013). Although progressive cognitive decline is the hallmark of dementia,
the most challenging and distressing aspects are its behavioral symptoms. Behavioral
symptoms of dementia (BSD) refer to any verbal, vocal, or motor activities that are
considered aggressive, excessive, or lack adherence to social standards (Boustani et al.,
2005) and are often expressed clinically as agitation, aggression, and apathy along with
other behaviors such as repetitive vocalizations, shadowing, and wandering (Cerejeira et
al., 2012; Kales et al., 2014; Lyketsos et al., 2011). Nearly all people with dementia
experience at least one type of BSD at some point over the disease course (Lyketsos,
2007; Steinberg et al., 2008).

BSD cause tremendous distress for individuals with dementia, family caregivers,
and formal caregivers (healthcare providers and direct care workers) and have an
enormous impact on the healthcare system (Cerejeira et al., 2012). Compared to
individuals with dementia without BSD, those with BSD experience a more rapid rate of

cognitive decline and accelerated impairment in activities of daily living, poorer



prognoses, a decreased quality of life, and even higher mortality (Kales et al., 2015;
Wancata et al., 2003). BSD also have both a physical and psychological impact on
informal and formal caregivers such as worse health, increased caregiver stress and
depression, and decreased quality of life (Allegri et al., 2006; Clyburn et al., 2000; Kales
et al., 2015; Kunik, Snow, Davila, McNeese, et al., 2010; Van Den Wijngaart et al.,
2007). BSD significantly adds to health care costs due to increased nursing home
placements, hospitalizations and the use of specialized services (Herrmann et al., 2006;
O'Brien & Caro, 2001; Wancata et al., 2003).

BSD are particularly common in residential long-term care settings with a
prevalence of 70%-98%, which is associated with personal, social, physical, and
environmental factors (Lyketsos et al., 2011; Seitz et al., 2010; Selbaek et al., 2007).
Such high prevalence rates can be attributed partially to the fact that the presence of BSD
is a major reason for families’ decision to place older adults with dementia into these care
settings (Clyburn et al., 2000; de Vugt et al., 2005). Loss of control associated with being
institutionalized by family members and their loved ones may also contribute to BSD. In
addition, physical and social environmental factors, which include crowding, sensory
overstimulation, size of the units, resident-staff ratio, caregivers’ attitudes toward BSD,
and recreational activities that are not matched to personality or preferences of persons
with dementia can trigger and/or exacerbate the BSD in this care setting (Kolanowski et
al., 2005; Zuidema et al., 2010). The burden of managing BSD leads paid caregivers to

avoid working in residential long-term care settings where the prevalence of BSD is high,



and increases staff turnover and medication overuse in the care settings (Cohen-
Mansfield, 2001; Selbaek et al., 2007; Yaffe et al., 2002).

Veterans are a rapidly growing proportion of the world’s population of older
adults. As Vietnam and Korean War veterans reach retirement age, a growing number of
these aging veterans are suffering from dementia. In the United States, the number of
military veterans totaled 18.5 million in 2016, and nearly half were over 65 years of age
(United States Census Bureau, 2017). This rapidly growing older veteran population
made up 22% of the U.S. population over 60 years of age (United States Census Bureau,
2012), and the number of older veterans living with dementia is also increasing
exponentially (Sibener et al., 2014; Veitch et al., 2013). In addition to an age-associated
risk for dementia, these veterans have a unique set of military risk factors such as a
traumatic brain injury, depression and posttraumatic stress disorder (PTSD), all of which
are common sequelae of combat and other service-related injuries caused by active duty
participation (Veitch et al., 2013; Weiner et al., 2013b). Importantly, veterans with PTSD
are at about a two times higher risk of dementia than veterans without PTSD (Meziab et
al., 2014; Yaffe et al., 2010a).

Military service during wartime is considered a critical event in one’s life course,
having both short-term and long-term effects, yet it still remains a “hidden” variable in
aging research (Settersten & Patterson, 2006; Spiro et al., 1997b). Although most of the
research on aging has included veterans who had significant wartime military histories

(e.g., World War Il [WWI1], the Korea War, and the Vietnam War), military service



during wartime and related-factors have been overlooked and seldom have been
measured (Settersten, 2006; Spiro et al., 2016b). When assessing factors that precipitate
and mitigate BSD, it is important to recognize that current BSD can be influenced not
only by the affected individuals’ current life circumstances, but also by their experiences
throughout the life course (American Psychiatric Association, 2016). Previous traumatic
experiences such as combat exposure may provoke individuals with dementia to exhibit
BSD, particularly in the presence of current situational triggers (American Psychiatric
Association, 2016; Cook et al., 2003). PTSD is one of the most common consequences of
military service particularly in veterans returning from combat and have long-term effects
throughout one’s lifespan (Yaffe et al., 2010a). A lifetime prevalence of combat-related
PTSD in Vietnam veterans was 20% to 30% (Dohrenwend et al., 2006). Almost five
decades after returning from combat, a significant minority of World War 11 and Korean
War veterans had a diagnosis of PTSD with a prevalence rate of 12% (Spiro et al., 1994).
Yet, little is known about the long-term sequelae of PTSD in older veterans with
dementia. Particularly, the presence of current and/or lifetime PTSD has barely been
considered and measured in attempts to understand BSD in veterans.

In summary, the growing cohort of older veterans with comorbid dementia and
PTSD will create greater challenges for veterans, their caregivers, and the healthcare
system, unless we better understand how this complex comorbidity affects BSD. Thus, a
focus on BSD in this population will not only inform the care of the veteran population

with PTSD but will also inform the research in BSD more broadly. Accordingly, research



on BSD among the veteran population is critical for the Veterans Health Administration
(VHA) system, and for the U.S. healthcare system as a whole, as they both face health

challenges caused by the rapidly increasing prevalence of dementia.

1.1.1BSD

Although BSD are associated with neurological deterioration associated with
major neurocognitive disorders (e.g., Alzheimer’s disease), the actual occurrence of the
symptoms can be attributed to the confluence and interaction of diverse personal,
interpersonal and environmental factors rather than neurocognitive impairment alone
(Gitlin et al., 2009; Kales et al., 2015). Although a large amount of evidence has
evaluated how personal characteristics (e.g., increased age, being male, severe cognitive
deficit, and pain) influence BSD, there is relatively little evidence on other factors such as
interpersonal and environmental factors of BSD and their interactions (Boustani et al.,
2005; Kolanowski et al., 2017). A recent scoping review also noted that only in the case
of depression as a single symptom had studies examined all three categories of
determinants of BSD (i.e., patient, caregiver, and environmental factors) (Kolanowski et
al., 2017).

The complex etiology of BSD creates challenges in developing effective
interventions to ameliorate these symptoms. However, studies have demonstrated that
many factors that typically trigger BSD are modifiable (Karlin, 2017; Lawlor, 2002;
Lyketsos et al., 2011). Identifying the modifiable interpersonal and environmental factors

that trigger BSD is the first step in developing interventions that will help manage BSD



and reduce the associated burden on both the individual and the caregivers. In addition,
understanding how the personal, interpersonal, and environmental factors that form the
etiology of these symptoms interact is needed to guide the development of person-
centered approaches to prevent or manage BSD (Cohen-Mansfield, 2000; Gitlin et al.,

2009).

1.1.2 BSD in Veterans with Co-Occurring Dementia and PTSD

Older veterans living with both dementia and PTSD may have unique care needs.
Veterans with PTSD are likely to have poorer social functioning, difficulties with self-
disclosure, and diminished expressiveness (Carroll et al., 1985; Keane et al., 1985;
Sheffler et al., 2015). These disease features suggest that PTSD may influence the
psychosocial needs of veterans with dementia, in turn creating unique BSD triggers
related to interpersonal relationships and environments when their needs related to PTSD
are unmet.

The threshold for response to trauma-related stimuli may be lowered in
individuals with PTSD in combination with dementia (Cook et al., 2003; Hall &
Buckwalter, 1987). Interpersonal and physical environments may remind veterans with
dementia and PTSD of traumas involving injury or death that they experienced during
their past military service and predispose them to exhibit BSD. Veterans with dementia
and PTSD living in residential long-term care settings are particularly more likely to
encounter a range of trauma-related interpersonal and environmental triggers of BSD.

The range of triggers can include the close proximity of bedridden patients; noxious



scents; moaning, shouting, and crying sounds from delirious patients; ethnicities of
caregivers that may evoke wartime memories; caregivers’ use of authority or control; and
caregivers speaking loudly or being impatient. Military symbols or photos in the
residential long-term care settings operated by the Department of Veterans Affairs (VA)
may also trigger BSD among veterans with dementia and PTSD (Carlson et al., 2008;
Cook et al., 2003). Alternatively, reminding veterans of military service or war-time
experiences could foster a sense of belonging and continuity in some veterans with
dementia and PTSD who are proud of their military service and comradeship. As such,
military-associated environment and activities can also be used as sources to ameliorate
BSD among veterans. However, the unique triggers of BSD among veterans with co-
occurring dementia and PTSD have not yet been empirically studied. An empirical
examination of how comorbid PTSD relates to the manifestation of BSD among veterans
is a necessary step toward the development of non-pharmacological and psychosocial

interventions for older veterans with co-occurring dementia and PTSD.

1.2 Theoretical Framework

In this dissertation, the person-centered care philosophy and model (Kitwood,
1997a; Koren, 2010) frame my perspectives on dementia and BSD. The need-driven
dementia-compromised behavior (NDB) model, a middle-range theory (Algase et al.,
1996) is also being used as a theoretical framework for overall study design including

guiding the development of research questions, hypotheses, and analysis methods.



1.2.1 Person-Centered Care

Beyond theoretical frameworks that specifically target BSD, person-centered care,
based on the social-psychological theory of personhood in dementia, is a philosophy and
model of care for persons with dementia and related-symptoms such as BSD (Kitwood,
1997b; Stein-Parbury et al., 2012). From the perspective of person-centered care, BSD
are viewed as a result of interpersonal interaction between persons with dementia and the
social world (Kitwood, 1997a; Stein-Parbury et al., 2012).

As a part of the culture change movement that aims to improve quality of long-
term care for older adults, the institutional biomedical model of care has shifted to
person-centered care around the world (Brownie & Nancarrow, 2013; Koren, 2010).
Person-centered care promotes persons’ dignity, autonomy and self-determination
regardless of their functional and cognitive abilities, by providing a holistic, whole-
person care that acknowledges and respects their values, preferences, and needs (Kogan
et al., 2016). While there is a large body of literature on person-centered care, work by
Kitwood (1997a) has been foundational in its application of the concept of personhood to
people with dementia and has advanced and promoted person-centered care in the field of
dementia care (Mitchell & Agnelli, 2015).

Kitwood (1997a) criticizes the biomedicalization of dementia that exclusively
views the symptoms associated with dementia as a result of a neuropathological process.
He maintains that the negative consequences of dementia are not only influenced by the

disease itself, but are the products of a malignant social psychology, which refers to a

10



range of negative behaviors that undermine the personhood of persons with dementia
(e.g., disempowerment, labelling, objectification, imposition, disparagement, and
banishment) (Kitwood, 1997a). He also holds that people living with dementia retain
their personhood in relational contexts across trajectories of the disease process (Davis,
2004; Kitwood, 1997a). In order to promote personhood and well-being as ultimate goals,
person-centered care focuses on enhancing remaining strengths of persons with dementia
rather than focusing on the deficits caused by neurodegenerative disease. Malloy and
Hadjistavropoulos (2004) emphasize that enhancing preserved strengths of persons with
dementia can only occur within the context of authentic relationship, in which “who one
is and who one can be are defined” (p.152). As such, personhood of persons with
dementia residing in long-term care settings can be maintained, supported, and promoted
by relationships with caregivers.

Although Kitwood (1990) criticizes the dominant biomedical perspective in the
field of dementia care, he does not exclude the contribution of the neurobiological basis
of dementia to advancing pathophysiology, medical diagnosis, and treatment (Dewing,
2008). From the perspectives of person-centered care, BSD are the products of the
interplay between biological (neuropathological and physical factors) and psychosocial
factors embedded in an individual person with dementia (Kitwood, 1990). Thus, person-
centered care focuses on identifying biological and psychosocial triggers of BSD in
contrast to the traditional biomedical approach, which adopts a narrower view of

symptom causation. In extreme cases, the traditional biomedical approach can result in an
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over-reliance on medications to manage symptoms, which may prevent persons with
dementia from expressing their needs (Stein-Parbury et al., 2012).

In addition, person-centered care emphasizes the importance of respecting
persons’ life history, in addition to their current preferences, needs, interests, and
functional ability (Kitwood, 1997b). Downs (1997) states that “people with dementia are
presented as people with unique biographies, personalities and life circumstances, all of

which interact with the neurological impairment” (p. 598).

1.2.2 Need-Driven Dementia-Compromised Behavior (NDB) Model

The NDB model was originally proposed in the discipline of nursing to
understand the purpose and meaning of BSD to the person with dementia and to help
nurses identify needs of people with dementia and provide nursing care to meet their
needs, so that problematic BSD can be prevented or managed (Algase et al., 1996). BSD
are commonly viewed by caregivers as disruptive, disturbing and dysfunctional. However,
the NDB model conceptualizes BSD as functional responses and/or communication
methods of unmet needs of individuals with dementia from the perspectives of persons
with dementia (Algase et al., 1996; Kolanowski, 1999). Thus, BSD can be meaningful
and useful indicators for health care providers in identifying needs of persons with
dementia and establishing care plans to address the needs. Severe BSD can be prevented
and managed if caregivers respond to the expressed NDBs appropriately in a timely

manner (Algase et al., 1996; Kolanowski, 1999).
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Background Factors
* Neurocognitive factors: memory, attention,
language skills
* Health status: comorbidity, ADL & IADL
* Psychosocial factors: personality, stress

response
* Socio-demographic factors: age, gender, race Need-Driven
Dementia-Compromised
Behaviors
(NDBs)

Proximal Factors

* Physiological need state: hunger, pain

* Psychological need state: positive,
negative

+ Social and physical environment: staff
mix and ratio, ambiance, crowding,
complexity, social integration, interpersonal
relationships

Figure 1: Need-driven dementia-compromised behaviors (NDB) model (Algase et al.,
1996)

In the NDB model, BSD arise from interaction between background and proximal
factors (See Figure 1). Background factors, consisting of neurological and cognitive
factors, health status, personal characteristics, and sociodemographic factors, are
relatively stable and therefore not frequently changeable. They form the internal factors
that alter or affect the abilities that individuals with dementia perceive and/or interact
with their environment, thus place individuals with dementia at risk for exhibiting BSD
(Algase et al., 1996; Algase et al., 2007; Kolanowski, 1999).

Proximal factors are situational, more dynamic and changeable features of a

personal need state and immediate environment that are more amenable to modification.
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The proximal factors can be categorized as follows: (1) physiological need states (e.g.,
hunger, thirst, or pain), (2) psychological need states (e.g., good or bad feeling or emotion
as manifested by facial expression or body language), (3) social environment (e.g., social
interaction, staff mix, staff stability, staff ratio, ambiance, which is defined as the mood,
quality, tone or atmosphere of the environment, or crowding, which is defined as the
number of and distance between people in a specific area), and (4) physical environment
(e.g., ambient condition, which is the combination of light and sound level, temperature
and humidity, and complexity, which is defined as the assemblage of physical features of
an environment such as a physical design) (Algase et al., 1996; Algase et al., 2007;
Kolanowski, 1999). Social and physical environments are not mutually exclusive, and
they can be interrelated (Algase et al., 1996). For example, ambiance can be created by
the demeanor of a staff in a facility in combination with the physical factors of the
environment such as temperature and noise level.

The main propositions of the NDB model are as follows. First, both background
and proximal factors can have a direct influence on producing the NDBs as an
independent factor. Second, background factors influence the effect of proximal factors
on the occurrence of NDBs. In other words, people with dementia perceive or experience
such proximal factors in the context of existing background factors. Third, background
factors can have indirect effects on NDBs through proximal factors. Lastly, the main

assertion of the NDB model is that NDBs arise from the interaction between background
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and proximal factors, that is, the combination of both factors in some sequence (Algase et

al., 2007).

1.2.2.1 Comorbid PTSD as a background factor in the NDB model

In the NDB model, comorbid PTSD can be viewed as a key background factor.
Comorbid PTSD as a background factor can play not only an independent role but also a
moderator role that interacts with proximal factors on the occurrence of NDBs (Algase et
al., 2007). A moderator is defined as a factor including qualitative (e.g., sex or ethnicity)
and quantitative variables that influence the direction and/or strength of the relation
between an independent or predictor variable and a dependent or criterion variable
(Baron & Kenny, 1986). The comorbid PTSD as a moderator specifies on whom or under
what conditions the proximal factors will operate to produce the BSD (Baron & Kenny,
1986). In other words, comorbid PTSD is hypothesized to moderate the effect of
proximal factors on the occurrence of BSD, thereby helping to identify individuals with
dementia who are at greater risk for developing BSD or who are more likely to display
certain types of BSD given the social and physical environmental triggers of BSD
(Algase et al., 2007). For example, the presence of comorbid PTSD may moderate the
effect of crying sounds in a residential long-term care setting on the occurrence of

agitation.

1.3 Purpose Statement and Aims

The purpose of this dissertation is to develop knowledge related to BSD among

veterans with and without PTSD by 1) synthesizing the current understanding of
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neurocognitive and psychiatric comorbidities of PTSD among veterans, and 2)
explicating the relationship between background factors, proximal factors, and BSD
among veterans with dementia with and without PTSD through a person-centered lens.
The main data source for this dissertation was derived from the STAR-VA training
program evaluation. STAR-VA is a multisite behavioral intervention that taught staff
how to identify and modify intrapersonal, interpersonal, and environmental triggers for
improving BSD among veterans with dementia living in VA nursing homes called
community living centers (CLCs). The primary study of this dissertation utilized an
exploratory sequential mixed methods design to achieve the aims of the dissertation.
Knowledge developed through this dissertation will provide a deeper understanding of
the manifestations and underlying mechanisms of BSD among Veterans with and without
PTSD. These findings will be critical to inform the continued development of person-
centered approaches and interventions that improve the social and physical environment,
and ultimately prevent BSD among Veterans with PTSD. The purpose of this dissertation

was achieved through five overall aims addressed across the chapters.

1.3.1 Chapter 1 Aim

The aim of Chapter 1 was to introduce the problem of BSD in veterans with and
without PTSD living in residential long-term care settings and to explain the significance
of understanding the relationships among background factors, proximal factors, and BSD

in veterans with and without PTSD.
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1.3.2 Chapter 2 Aim

Chapter 2 aimed to conduct a systematic literature review to analyze and
synthesize the literature on the neurocognitive and psychiatric comorbidities of PTSD
among older veterans. The specific aims of this systematic review were to examine the
prevalence, incidence, and patterns of neurocognitive and psychiatric comorbidities
among older veterans with PTSD and to explore the factors associated with such

comorbidities.

1.3.3 Chapter 3 Aim

Prior to investigating the influence of PTSD on behavioral symptom
manifestations, we aimed to generate contextualized accounts of BSD by focusing on
behavioral manifestations and their triggers as described by staff. The specific aim of
Chapter 3 was to explore how BSD are manifested among veterans receiving care in VA
CLCs, in the context of personal, interpersonal/social, and environmental factors that
trigger the behavioral symptoms.

As the first phase of an exploratory sequential mixed methods study, a qualitative
analysis of text data derived from the STAR-VA training evaluation program was
conducted. The focus of the analysis was twofold: (1) to describe manifestations of BSD
in relation to proximal factors and (2) to evaluate the potential to convert the text data to
categorical variables for subsequent quantitative analysis. Findings from this qualitative
study informed the development of the study design in Chapter 4, the second phase of the

mixed methods study that used larger number of samples from the STAR-VA dataset.
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Specifically, the patterns observed in this first phase informed the selection of proximal
factors to be examined in relationship to BSD, and the resulting categories of behavioral
triggers and symptoms from this qualitative study were used as quantitative variables in

the second phase of the mixed methods study.

1.3.4 Chapter 4 Aim

Using the NDB framework as a guide, Chapter 4 aimed to test hypothesized
pathways between background factors, interpersonal triggers (a proximal factor), and the
behavioral symptoms of rejection of care and aggression, and to explore the moderating
effect of PTSD on the hypothesized pathways in veterans with dementia and with and
without co-occurring PTSD. These aims were achieved through a mixed methods
analysis that combined text data from clinicians’ observations of BSD characteristics and
triggers that were transformed into categorical variables with existing quantitative data
for background factors derived from STAR-VA training program evaluation dataset.
Using these data, a series of structural equation models were estimated to compare the
nature of relationships between background and proximal factors and behavioral

outcomes in veterans with and without PTSD.

1.3.5 Chapter 5 Aim

The aim of Chapter 5 was to synthesize findings from each study of this
dissertation and discuss implications for research, clinical practice, and policy for
preventing the negative consequences of BSD and improving the well-being of veterans

with dementia and with and without PTSD and their caregivers.
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2. Neurocognitive and Psychiatric Comorbidities of
Posttraumatic Stress Disorder among Older Veterans: A
Systematic Review!

2.1 Overview

Objectives: Posttraumatic stress disorder (PTSD) is associated with
neurocognitive and psychiatric comorbidities, and older adults experience comorbid
ilinesses disproportionately. Little is known about the comorbidities of PTSD among
older veterans. This systematic review examines the prevalence, incidence, and patterns
of neurocognitive and psychiatric comorbidities of PTSD among older veterans and
explores the factors associated with these comorbidities.

Methods: A systematic literature review was performed using PubMed, CINAHL,
and PsycINFO databases. The search was limited to peer-reviewed articles published in
English from January 1980 to October 2018. Eligible studies examined the comorbid
neurocognitive and psychiatric disorders of PTSD among veterans aged 60 and older.

Results: Twenty-four studies met the criteria for inclusion. The risk for dementia
was higher in veterans with PTSD than those without PTSD; hazard ratios ranged from
1.21 to 1.77. Depressive disorder was the most prevalent psychiatric comorbidity with

estimates ranging from 33% to 52.3%, followed by generalized anxiety disorder (14%—

! This systematic review was published in International Journal of Geriatric Psychiatry (Kang, B., Xu, H.,
& McConrell, E. S. (2019). Neurocognitive and psychiatric comorbidities of posttraumatic stress disorder
among older veterans: A systematic review. International Journal of Geriatric Psychiatry, 34(4), 522-538.
doi:10.1002/gps.5055)
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15%), and substance use disorders (1.9%-11.3%). Factors consistently associated with
PTSD comorbidities included age, combat-related exposures, clinical conditions, health-
related and psychosocial outcomes.

Conclusions: Despite heterogeneity in research designs and methodological
limitations, this review highlights the need to consider comorbid neurocognitive and
psychiatric disorders among older veterans with PTSD in order to individualize care
approaches. Future research should incorporate factors associated with neurocognitive
and psychiatric comorbidities of PTSD into study designs that can help improve
prediction of comorbidity and generate evidence for developing and implementing

tailored treatments in older veterans.

2.2 Introduction

Life course theory posits that early life events reverberate over the life course and
intertwine with additional stressors to have a cumulative and lasting impact on health and
well-being in later life (Elder Jr & Clipp, 1988; Spiro, Settersten, & Aldwin, 2016a).
Military service is an important life event that has been considered a “hidden variable” in
aging research, as military service and related factors are infrequently included in study
designs (Spiro, Schnurr, & Aldwin, 1997a). For veterans, life course theory suggests that
exposures associated with military service significantly influence physical, psychological,
and social functioning throughout veterans’ lives (Elder Jr & Clipp, 1988; MacLean &
Elder Jr, 2007; Settersten, 2006; Spiro et al., 1994, 1997a). A significant minority of

veterans develop PTSD, which can have negative long-term effects throughout their lives,
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even into old age (Davison et al., 2006; Kang, Natelson, Mahan, Lee, & Murphy, 2003;
Magruder & Yeager, 2009; Spiro et al., 1997a; Spiro et al., 2016a; Tanielian & Jacox,
2008). Forty-five years after combat in World War 1l (WWII) and the Korean War, the
prevalence of PTSD among U.S. veterans was nearly 12% (Spiro et al., 1994). Further,
PTSD among adults ages 60 and older occurs in more diverse and complex forms than
among middle-aged or young adults. For example, the symptoms of PTSD can appear
with delayed onset in older adults even if they were absent or well-controlled in earlier
life. Additionally, older adults can experience a chronic form of PTSD, wherein the
symptom severity fluctuates over the life course (Averill & Beck, 2000; Busuttil, 2004;
Lapp, Agbokou, & Ferreri, 2011).

PTSD is associated with a high prevalence of psychiatric comorbidities, and aging
may increase the risk of developing comorbidities. The U.S. National Comorbidity
Survey showed that 44% of women and 59% of men with PTSD had three or more
comorbid psychiatric disorders (Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995). An
Australian epidemiologic study of adults showed that approximately 50% of women and
60% of men with PTSD had two or more additional psychiatric disorders (Creamer,
Burgess, & McFarlane, 2001). Age-related factors such as cognitive or sensory decline,
immobility, and medical comorbidities potentially exacerbate chronic PTSD among older
adults (Busuttil, 2004). Comorbidity of PTSD with other neurocognitive and psychiatric
disorders is particularly problematic among older adults since it interferes with

assessment, diagnosis, and treatment of comorbid disorders (Dinnen, Simiola, & Cook,
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2015; Hegel et al., 2005; Thorp, Sones, & Cook, 2011). As experience of multiple
chronic conditions vary by population characteristics and socioeconomic factors (Rijken
etal., 2017), particularly for older adults with multiple psychiatric disorders, a patient-
centered approach to diagnosing, monitoring and treating the multimorbidity is needed to
provide high quality care, in order to meet their complex mental, physical, and social
needs (Langan, Mercer, & Smith, 2013; Mery, Wodchis, Bierman, & Laberge, 2013).
As survival from combat-related injuries improves, the number of older veterans
continues to grow worldwide (Lapp et al., 2011). Given the high prevalence of PTSD
among veterans and the growing number of older veterans, the comorbidity of PTSD in
the context of aging assumes greater importance. Previous reviews of PTSD in older
adults have described unique aspects of PTSD, and effective psychotherapeutic
treatments (Averill & Beck, 2000; Bottche, Kuwert, & Knaevelsrud, 2012; Dinnen et al.,
2015; Lapp et al., 2011). However, these reviews have not distinguished older veterans
from the general older adult population. PTSD among veterans may be characterized by a
different course and severity, owing to differences in extent of combat exposure and
injury, help-seeking behaviors, and the extent of post-deployment stressors (Flanagan,
Teer, Beylotte, Killeen, & Back, 2014; O'Toole & Catts, 2017). To date, no study has
synthesized the literature on the neurocognitive and psychiatric comorbidities of PTSD
among older veterans. Therefore, we conducted a systematic review to examine the

prevalence, incidence, and patterns of neurocognitive and psychiatric comorbidities
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among older veterans with PTSD, and to explore the factors associated with such

comorbidities.

2.3 Methods
2.3.1 Search Strategy and Study Selection

This literature review was guided by the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) Statement (Moher, Liberati, Tetzlaff, & Altman,
2009). A comprehensive literature search was conducted with the assistance of a medical
librarian using three databases: PubMed, CINAHL, and PsycINFO. Five categories of
search terms were used individually and in combination: PTSD, veteran(s), older adult(s),
neurocognitive disorders, and psychiatric disorders. Each database was searched using
key words and its own index (Tables 14-16 in the Appendix A). Because the American
Psychiatric Association added PTSD to the third edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM) in 1980, the search was limited to articles published
from January 1980 to October 2018 (Bramer & Bain, 2017).

Selection criteria required that articles be: (1) published in peer-reviewed journals,
(2) published in English, (3) focused on older veterans or included subgroup analyses for
veterans ages > 60, (4) and focused on comorbid neurocognitive and psychiatric disorders
included in the DSM editions 3, 4, and 5. Studies were excluded if they: (1) were not
empirical studies, (2) did not report comorbidities, (3) did not examine specific comorbid
neurocognitive and psychiatric disorders, (4) focused on pharmacotherapeutics, (5) had

mixed samples including veterans and non-veterans, or (6) did not report age distribution.
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We retrieved 2,184 articles (1,292 from PubMed, 596 from CINAHL, and 296
from PsychINFO). After removing duplicates, 1,646 articles remained. The first author
screened titles, abstracts, and full texts. The screening process was checked by the second

author. Ultimately, 24 articles were included in the study (Figure 2).
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Full-text articles assessed
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(n=271)
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Studias included
in final synthesis
(n=24)

Artides excluded with reasons (n=538):

1. Mot focused on neurocognitive and
psychiatric comorbidities of PTSD (n=426)
2_ Incorrect target population (n=75)

3. Review, editorial, book chapter (n=13)
4. Measurement studies (n=11)

5. Focused on pharmacotherapeutics (n=7)

Full-text articles excluded with reasons
[n=247):

1. Mot older adults, mixed samples with
veterans aged < 60, or no age range reported
(n=184)

2. Not focused on neurocognitive and
psychiatric comorbidities of PTSD (n=36)

3. Not empirical studies (n=12)

4 Mot veterans or mixed samples with non-
veterans (n=9)

5. Current comorbidities not measured (n=3)
6. Focused on pharmacotherapeutics (n=1)
7. PTSD not separated from anxiety
disorder(n=1)

8. Comorbid psychiatric disorders not
separated from DSM Axis | (n=1)

Figure 2: Selection of eligible articles
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2.3.2 Data Extraction

In accordance with the matrix method (Garrard, 2014), the first author extracted
the following information from eligible studies: setting; sample characteristics; study
design; measures used to diagnose PTSD and comorbid neurocognitive and psychiatric
disorders; pertinent covariates; and relevant findings on the prevalence, incidence, and
patterns of neurocognitive and psychiatric comorbidities among older veterans with
PTSD. The second author verified the extracted data, and any disagreements were
resolved in discussion with the third author. Key information from the 24 articles is
presented in Table 1 and 2. Given the heterogeneity in study design and measures used
for PTSD and neurocognitive and psychiatric disorders, a meta-analysis was not

performed.

2.3.3 Quality Appraisal

The National Institutes of Health (NIH) Quality Assessment Tool for
Observational Cohort and Cross-Sectional Studies was used to assess study quality. This
14-item tool is widely used to evaluate the internal validity of a study by assessing clarity
of study objectives, potential risks of selection bias, information bias, measurement bias,
the causal relationship between exposure and outcome, and whether confounding
variables were measured (National Institute of Health, 2014). Two authors independently
evaluated the quality of each article. Any discrepancies regarding the quality appraisal

were resolved in discussion with the third author.
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2.4 Results

2.4.1 Quality of the Reviewed Studies

Selection bias of the reviewed studies was minimal. All studies clearly defined the
study objectives and population, then applied predetermined eligible criteria uniformly.
Twelve studies were conducted with nationally representative samples, strengthening the
validity of prevalence and incidence estimates. All but two studies used clearly defined
measures with reported reliability and validity. However, the quality appraisal also
demonstrated methodological limitations. Only one of the 12 cohort studies assessed
PTSD status more than once, so it was impossible to determine whether the exposure
status was correctly classified, and the effects of changes in PTSD over time could not be
examined. Eleven studies did not specify a sufficient timeframe for examining the
association between exposure and outcome. Twelve cross-sectional studies could not
assess exposure prior to outcome measurement, thereby precluding an evaluation of a
potential causal relationship and temporality. Twenty-two did not blind outcome
assessors to the exposure or independent variables, which contributed to information bias.
Twenty studies neither justified sample size nor reported the estimates of variance or
effect size; therefore, some studies may have been underpowered to detect differences
between groups. More than half of the studies did not include key covariates that could
influence study outcomes. The covariates included in each study are listed in Table 2.

Detailed results from the quality appraisal are available in the Appendix B (Table 17).
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Table 1: Sample characteristics of reviewed studies (N=24)

First Country Setting Sample Characteristics
author
(year)
Sample Key attributes Age Male White
size (N) (mean, range, or % %
minimum)

PTSD and comorbid neurocognitive disorders
Ball USA VA outpatient clinic 215 Veterans with newly > 60 954 76
(2009) (Houston, diagnosed dementia and

Texas) no aggression symptoms

at baseline

Bhattarai USA VA outpatient clinics 4,800 Veterans aged > 60 64.6 50 50
(2018)
Hart USA Community sample Male former POWs who had 80 100 NR
(2008) (Central recruited through a combat exposure during

Arkansas) POW outreach either WWII or Korean

program war

King USA VA outpatient geriatrics 476 Veterans with cognitive > 65, 95 84
(2015) (Upstate NY) clinics impairment 81.4
Mawanda  USA VA outpatient and 417,172 Veterans aged > 56 years at 67.7 979 82
(2017) inpatient care baseline
Meziab USA VA outpatient and 182,879 Veterans classified by POW > 55, NR NR
(2014) inpatient care status 68.4
Qureshi USA Outpatient and inpatient 10,481 Veterans classified by PTSD > 65, 99.9 62-82in
(2010) (Southwest care in 10 VA medical diagnosis and Purple Heart 73 all

region) centers (PH) medal receipt groups
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First Country Setting Sample Characteristics
author
(year)
Sample Key attributes Age Male White
size (N) (mean, range, or % %
minimum)
Roughead  Australia Outpatient and inpatient 15,612 Male Vietnam war veterans 55-65 at study NR NR
(2017) care entry (median = 57)
Verma USA VA inpatient 252  Veterans whose primary 73.4 100 77
(2001) geropsychiatric care diagnosis is dementia and
admitted for the treatment
of behavioral disturbances
Yaffe USA Outpatient and inpatient 181,093 Veterans aged > 55 who did 68.8 96,5 NR
(2010) care at all VA medical not have a diagnosis of
centers dementia from fiscal years
1997 through 2000
PTSD and comorbid mood disorders
Clark USA Outpatient clinic 50 Geriatric mental health clinic  76.8 96 88
(2018) (Boston, MA) veterans
Hyer USA Outpatient psychiatric and 139 Treatment-seeking elderly 68.1 100 73
(1999) medical outpatient male WWII or Korean
clinic at one VA Conflict combat veterans
medical center
Ikin (2010)  Australia Community sample 5352 Korean war male veterans 75 100 NR
recruited via mail who completed depression
and PTSD measures
Kilbourne  USA VA outpatient and 813 Veterans identified as having > 60 in older age 90 85
(2004) (Western inpatient care a diagnosis of bipolar groups

Pennsylvania)

disorder in fiscal year
2000;
classified by race and age




0€

First Country Setting Sample Characteristics
author
(year)
Sample Key attributes Age Male White
size (N) (mean, range, or % %
minimum)

Sajatovic USA VA outpatient and 14,932 Veterans with bipolar disorder > 60 95 75
(2006) inpatient care during fiscal year 2001

identified through

psychosis registry
PTSD and comorbid substance use disorders (SUD)
Blow USA VA outpatient clinics 22,463 Veterans diagnosed with AUD  20% of sample 98.7 NR
(1992) receiving treatment in (n=4529) aged > 60

substance abuse clinics or

mental health clinics
Bohnert USA VA outpatient and 272,509 Veterans diagnosed with 15% of sample 93.7 414
(2013) inpatient care PTSD who received (n=41,033) aged >

services in fiscal year 2004 65

alive at the start of fiscal

year 2005
Chen USA VA outpatient clinics 830,825 Veterans screened positive for  21.6% (n=179,772) 97 73
(2018) unhealthy alcohol use age > 65

PTSD and multiple psychiatric disorders studied in one study
PTSD and comorbid mood and anxiety disorders
Hovens Netherland Community sample 147  WWII Dutch Resistance male  60-65 NR NR
(1992) recruited from private veterans
foundation for Dutch
veterans

Kidson Australia Outpatient psychiatric 108 WWII Male veterans 715 100 NR
(1993) clinic in a veterans’

hospital
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First Country Setting

Sample Characteristics

author
(year)
Sample Key attributes Age Male White
size (N) (mean, range, or % %
minimum)
PTSD and comorbid mood disorders and SUD
Marmar USA Community sample drawn 400 Non-institutionalized Vietnam  Age not specified, NR NR
(2015) from national survey veterans who completed but assumed
study of community the NVVLS phase 3 Vietnam veterans
dwelling Vietnam clinical interview aged > 60 in 2012
veterans when the data was
collected
Schlenger  USA Community sample drawn 848 Vietnam theater veteranswho  67.3 71 85
(2016) from national survey participated in NVVLS
study of community
dwelling Vietnam
veterans
PTSD and comorbid mood, anxiety, and SUD
Lu USA VA outpatient clinics 5556 Veterans who screened 35% of the sample 80 50
(2012) (Pacific positive for PTSD was aged > 60
Northwest)
Sutker USA VA outpatient clinic and 65 WWII Pacific theater veterans 66 NR 90 and
(1993) community samples who survived POW 94 in
recruited from confinement and WWII each
veterans’ organizations combat veterans who had group

not been captured

Abbreviation. AUD = alcohol use disorder; NR = not reported; NVVLS = National Vietnam Veterans Longitudinal Study; POW = prisoners of
war; PTSD = posttraumatic stress disorder; VA = Veterans Affairs; WWII = World War 11
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Table 2: A summary of the design and relevant findings of reviewed studies (N=24)

First author Study design PTSD measure Comorbid disorder Covariates Relevant findings
(year) measures
PTSD and comorbid neurocognitive disorders
Ball (2009)  Prospective ICD-9-CM * Dementia: NA PTSD was present in 4.7% of
cohort study ICD-9/DemRS2 veterans with dementia.
» Aggression: No difference in risk of
CMAI aggression was observed
based on PTSD status.
Bhattarai Retrospective ICD-9 Dementia/ Sociodemographic PTSD diagnosed prior to age
(2018) cohort study cognitive impairment: ICD- status(SDS), 55 was associated with
9 duration of increased risk of incident
depressive disorders dementia and other forms
and PTSD of cognitive impairment
(OR=1.62,95% Cl =
1.21, 2.16).
Hart (2008)  Cross-sectional CAPS-2 (DSM- * Cognitive impairment: NA When comparing former
I11-R criteria) neuropsychological battery? POWSs with PTSD alone

* Comorbid psychiatric
disorders: SCID-4 (DSM-4
criteria)

or PTSD with psychiatric
comorbidity to those
without disorders:

* Psychomotor function
significantly more
impaired among those
with PTSD alone
compared to other groups;
* Phonemic fluency and
cognitive flexibility
significantly less among
those with PTSD and
comorbid psychiatric
illness.
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Firstauthor  Study design PTSD measure Comorbid disorder Covariates Relevant findings
(year) measures
King (2015)  Cross-sectional ICD-9 Mild cognitive impairment/  NA Comorbid PTSD was present
dementia: ICD-9 in 5.3% of veterans with
cognitive impairment.
Comorbid PTSD and
depression were present
in 2.3% of veterans with
cognitive impairment.
Mawanda Retrospective ICD-9 Dementia: SDS, medical Risk of dementia was higher
(2017) cohort study ICD-9 comorbidity, other in veterans with PTSD
psychiatric after adjusting for
disorders, Charlson covariates (HR = 1.36,
comorbidity score, 95% Cl = 1.28-1.44).
number of primary Increased risk for dementia
care and mental varied with types of
health visits psychotropic medication
use.
Meziab Retrospective ICD-9-CM Dementia: SDS, specific medical Risk of dementia increased
(2014) cohort study ICD-9-CM and psychiatric with PTSD and POW

comorbidities, and
period of service

status after adjusting for
covariates as follows:

* PTSD alone: HR = 1.52
(95% Cl =1.41-1.64)

* POW status alone: HR =
1.61 (95% CI = 1.30-
1.98)

*« POW status and PTSD:
HR =2.24 (95% Cl =
1.72-2.92).
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Firstauthor  Study design PTSD measure Comorbid disorder Covariates Relevant findings
(year) measures
Qureshi Retrospective ICD-9 Dementia: Sex, race, specific Prevalence (OR=2.0, 95% ClI
(2010) cohort study ICD-9 medical =1.6-2.5) and incidence
comorbidities, SUD, of dementia (OR = 1.7,
and the number of 95% CI = 1.4-2.2) was
VA primary care higher in those with
and mental health PTSD who did not
clinic visits receive a medal than
those without PTSD who
received a medal after
controlling for covariates.
Roughead Retrospective ICD-10, any Dementia: SDS, specific medical Having PTSD without a
(2017) cohort study PTSD diagnosis ICD-10, any dementia comorbidities and hospital admission for

records

diagnosis records, and any
dispensing of a medicine
for dementia

psychiatric
comorbidities. and
benzodiazepine use

PTSD was not
significantly associated
with increased risk for
dementia (HR = 0.81,
95% CI = 0.62-1.06).

Risk of dementia was higher

in veterans with a hospital
admission for PTSD
adjusting for covariates,
but was not statistically
significant (HR = 1.21,
95% Cl =0.77-1.89).

Risk of dementia

significantly associated
with antipsychotic use
(HR=2.11,95% Cl =
1.37-3.25).
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First author
(year)

Study design

PTSD measure

Comorbid disorder
measures

Covariates

Relevant findings

Verma Cross-sectional

(2001)

DSM-I11-R and
DSM-IV criteria;

Dementia:
DSM-III-R/
DSM-1V criteria

NA

Veterans with dementia and
co-morbid PTSD group
compared to matched
controls with dementia
and no PTSD had greater
prevalence of comorbid
psychiatric disorders as
follows:

* Psychotic disorder: 31%
vs. 14%

* Mood disorder: 25% vs.
7%

* Delirium: 25% vs. 19%.

Yaffe Retrospective
(2010) cohort study

ICD-9-CM

Dementia:
ICD-9-CM

SDS, medical and
neuropsychiatric
comorbidities, and
the number of VA
visits

Risk of dementia among
veterans with PTSD
increased compared to
those without PTSD, after
adjusting for covariates
(HR =1.77,95% = 1.70-
1.85).

PTSD and comorbid mood disorders

Clark (2018) Prospective

cohort study

PCL-Military
version

Depressive disorder: GDS

Social stressors
(decrease, change,
or loss of social
activities or
relationships) and
environmental
stressors
(retirement,
bereavement,
financial, other)

Depressive symptoms were
common (64%) and likely
to persist after treatment
in veterans with PTSD
than in those without,
after adjusting for
covariates (R?=.36, F
(4,26) = 3.57, p=.02).
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Firstauthor  Study design PTSD measure Comorbid disorder Covariates Relevant findings
(year) measures
Hyer (1999)  Cross-sectional CAPS, Depression: Combat exposure PTSD was associated with
DTREE, MMPI-2-Depression overall adjustment
SCID-PTSD (Adj.R?=.31, F=13.3)
(DSM-I11-R and health status (Adj.R?
criteria) = .16, F = 6.50) after
controlling for combat
exposure and depression.
PTSD was not associated
with social support, and
heart rate, after
controlling for combat
exposure, and co-existing
depression.
Ikin (2010)  Cross-sectional PCL-specific Depression: SDS, war-related Prevalence of comorbid
(DSM-1V criteria) HADS variables (rank, depression and PTSD was

service branch,
wounded in action,
severity of combat
exposure, and
deployment era)

52.3%, and was
significantly associated
with impaired life
satisfaction, reduced
quality of life, and greater
symptom severity.

Rank, severity of combat
exposure, and deployment
to Korea during the active
warfare phase were
significantly associated
with comorbidity of
PTSD and depression.




First author
(year)

Study design

PTSD measure

Comorbid disorder
measures

Covariates

Relevant findings

Kilbourne Cross-sectional

(2004)

ICD-9

Bipolar disorder:
ICD-9

NA

No significant difference was

found in the prevalence of
comorbid PTSD among
veterans with bipolar
disorder according to race
Oor age groups.

Sajatovic Retrospective
(2006) cohort study

LE

ICD-9-CM

Bipolar disorder:
ICD-9-CM

NA

Prevalence of comorbid

PTSD was 5.4% in
veterans who had bipolar
disorder.

These veterans had more

hospitalizations, greater
use of outpatient care, and
higher annual medical
costs during the two years
following their bipolar
disorder diagnosis than
those with bipolar disease
alone.

PTSD and comorbid substance use disorders (SUD)

Blow (1992) Cross-sectional

DSM-Il1-criteria

AUD:
DSM-IlI-criteria

NA

The prevalence of comorbid

PTSD among veterans
with AUD decreased with
age as follows:

* 30-39 years: 14.9%

* 60-69 years: 3.9%

* 70+ years: 2.4 %.
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Firstauthor  Study design PTSD measure Comorbid disorder Covariates Relevant findings
(year) measures

Bohnert Prospective ICD-9-CM SUD: ICD-9-CM SDS, specific Among veterans with PTSD

(2013) cohort study psychiatric aged > 65, comorbid SUD
disorders, medical was significantly
comorbidity, and associated with injury-
VA service related mortality (AHR =
connection 1.94,95% Cl = 1.23-

3.08).

The association of having
comorbid SUD with non-
injury related mortality
was not significant.

Chen Cross-sectional ICD-9-CM AUD: SDS, VA eligibility The prevalence of veterans
(2018) AUDIT-C status, with coexisting AUD and

facility-level rate of
AUD or mental
health diagnosis,
specific psychiatric
comorbidities,
medical
comorbidity, and
VA outpatient
health services

PTSD was 7.5%.

PTSD was associated with
higher rates of alcohol-
related and mental health
care, and the association
was strongest for older
veterans aged > 65.

PTSD and multiple psychiatric disorders studied in one study

PTSD and comorbid mood and anxiety disorders

Hovens
(1992)

Cross-sectional

SCID (DSM-II-R
criteria)

* Anxiety:

Spielberger Trait-Anxiety

Inventory

* Depression:
Zung Self-Rating
Depression scale

NA

Veterans with PTSD reported
significantly higher
scores on anxiety,
depression, and anger
compared to those
without.
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First author Study design
(year)

PTSD measure

Comorbid disorder
measures

Covariates

Relevant findings

Kidson Cross-sectional
(1993)

DSM-III-R

Anxiety, depression:
clinical audit returns of the
treating doctors, otherwise
unspecified

NA

The prevalence of anxiety
was significantly higher
in veterans with PTSD
than those without (59%
vs. 31%).

The prevalence of depression
was not significantly
different between groups.

The prevalence of co-
occurring anxiety and
depression was
significantly higher in
veterans with PTSD than
those without (69% vs.
22%).




First author PTSD measure

(year)

Study design

Comorbid disorder
measures

Covariates

Relevant findings

PTSD and comorbid mood disorders and SUD

Marmar Cross-sectional CAPS-5 (DSM-5
(2015) of a longitudinal  criteria)
study

ov

Major depressive disorder
and SUD: SCID-NP
(DSM-4 criteria)

NA

The prevalence rates of
comorbid major
depressive disorder were
as follows:

» War-zone PTSD group:
36.7%

* Sub-threshold PTSD
group: 30.9%

* No PTSD group: 0.7%.

The prevalence rates of AUD
were as follows:

» War-zone PTSD group:
2.2%

* Sub-threshold PTSD
group: 0.7%

* No PTSD group: 3.2%.
The prevalence rates of drug
abuse were as follows:

» War-zone PTSD group:
1.9%

* Sub-threshold PTSD
group: 3.2%

* No PTSD group: 0.6%.

Schlenger M-PTSD

(2016)

Retrospective
cohort study

Depressive disorder: PHQ
AUD: AUDIT

NA

Moderately severe depression
rates varied by PTSD
symptomatology over 25
years as follows:

* High severity of PTSD:
39.7%

* Increasing PTSD
severity: 30.4%




14%

First author PTSD measure

(year)

Study design

Comorbid disorder
measures

Covariates

Relevant findings

* Decreasing PTSD
severity: 2.8%

* Low severity of PTSD:
1.6%.

Prevalence of high risk of

alcohol problems varied

by PTSD

symptomatology over 25

years as follows:

* High severity of PTSD:
14.0%

* Increasing PTSD
severity: 8.5%

* Decreasing PTSD
severity: 1.4%

* Low PTSD severity:
3.0%.

PTSD and comorbid mood, anxiety, and SUD

PC-PTSD: DSM-
IV criteria

Lu Retrospective
(2012) cohort study

Depressive

disorders/anxiety disorders:

measure not specified

SDS, and rural vs.

urban residence

Prevalence rates of comorbid

depressive disorders,
anxiety disorders, and
AUD significantly varied
by age groups among
veterans with PTSD as
follows:

* Depressive disorders:
21% (18-29 years) vs.
33% (30-44 years) vs.
40% (45-59 years) vs.
38% (60-74 years) vs.
33% (75+ years) (p
<.001).




4%

First author Study design
(year)

PTSD measure

Comorbid disorder Covariates Relevant findings
measures

* Anxiety disorders:
13% (18-29 years) vs.
15% (30-44 years) vs.
19% (45-59 years) vs.
15% (60-74 years) vs.
14% (75+ years) (p
=.003).

* AUD:

7% (18-29 years) vs. 8%
(30-44 years) vs. 20%
(45-59 years) vs. 13%
(60-74 years) vs. 4% (75+
years) (p <.001).

Older veterans with PTSD,
particularly for the
veterans aged > 75, were
less likely to receive
antidepressant medication
and adequate mental

health visits.
Sutker Cross-sectional National Institute  Affective disorder, anxiety Prevalence rates of comorbid
(1993) of Mental Health disorders, and AUD: anxiety disorders,
DIS (DSM-III National Institute of Mental affective disorders, and
criteria) Health DIS AUD among POWs and

combat veterans without
POW history were
respectively as follows:

* Anxiety disorders: 26%
vs. 7%

» Affective disorders:
17% vs. 18%

* AUD: 0% in both




5%

Firstauthor  Study design PTSD measure Comorbid disorder Covariates Relevant findings
(year) measures

POWSs and combat
veterans.

The prevalence rates did not
significantly differ
between two groups.

Abbreviation. AHR = adjusted hazard ratio; AUD = alcohol use disorders; AUDIT-C = Alcohol Use Disorders Identification Test-Concise; CAPS
= Clinician Administered Posttraumatic Stress Disorder Scale; Cl = confidence interval; CMAI = = Cohen-Mansfield Agitation Inventory; DemRS2
= Dementia Rating Scale-2; DIS = Diagnostic Interview Schedule; DSM = Diagnostic and Statistical Manual of Mental Disorders; DTREE =
Decision Tree; GDS = Geriatric Depression Scale; HADS = Hospital Anxiety and Depression Scale; HR = hazard ratio; ICD-9-CM = International
Classification of Diseases-9th Revision; MMPI = Minnesota Multiphasic Personality Inventory; OR = odds ratio; PCL = Posttraumatic Stress
Disorder Checklist; PC-PTSD = Primary Care PTSD Screen; PHQ = Patient Health Questionnaire; POW = prisoners of war; PTSD = posttraumatic
stress disorder; Clinical Modification; SCID = Structured Clinical Interview for DSM; NA = not applicable; VA = Veterans Affairs.

aMini-Mental State Examination (MMSE), North American Adult Reading Test (NAART), Boston Naming Test, Category Fluency, Controlled
Oral Word Association Test, Trails A and B, Digit span forward and backward, Rey Auditory Verbal subtest of the Wechsler Memory Scale-
Revised (WMS-R), Warrington Recognition Memory Test, Judgment of line orientation, Symbol Digit Modalities Test (SDMT)



2.4.2 Characteristics of Studies

Of the final 24 studies, 20 were conducted in the United States, 3 in Australia, and
1 in the Netherlands. Twelve studies were cross-sectional, and the rest were retrospective
(n=8) or prospective cohort studies (n=4).

Most studies analyzed data from clinical samples (n=18), although five studies
analyzed data from community samples, and one study incorporated data from both
settings. Of the 20 U.S. studies, 16 were conducted in collaboration with the U.S.
Veterans Health Administration (VA). Four approaches were used to identify those with
PTSD and comorbidities: assessing for comorbid PTSD and neurocognitive and
psychiatric disorders among a general sample of veterans (n=13; Bhattarai, 2018; Clark,
Rouse, Spangler, & Moye, 2018; Hovens et al., 1992; Hyer, Stanger, & Boudewyns,
1999; Ikin, Creamer, Sim, & McKenzie, 2010; Kidson, Douglas, & Holwill, 1993;
Marmar et al., 2015; Mawanda, Wallace, McCoy, & Abrams, 2017; Meziab et al., 2014;
Qureshi et al., 2010a; Roughead et al., 2017; Schlenger et al., 2016; Yaffe et al., 2010b);
assessing for comorbid PTSD among veterans diagnosed with other neurocognitive and
psychiatric disorders (n=7; Ball et al., 2009; Blow, Cook, Booth, Falcon, & Friedman,
1992; Chen, Owens, Browne, & Williams, 2018; Kilbourne, Haas, Mulsant, Bauer, &
Pincus, 2004; King et al., 2015; Sajatovic, Blow, & Ignacio, 2006; Verma et al., 2001b);
assessing for comorbid neurocognitive and psychiatric disorders among veterans
diagnosed with PTSD (n=2; Bohnert et al., 2013; Lu, Carlson, Duckart, & Dobscha,

2012); and assessing for comorbid PTSD and neurocognitive and psychiatric disorders
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among veterans who were prisoners of war (POWSs; n=2; Hart et al., 2008; Sutker, Allain,
& Winstead, 1993).

The majority of study participants were male and Caucasian; eight studies did not
provide information about race (Blow et al., 1992; Hart et al., 2008; Hovens et al., 1992;
Ikin et al., 2010; Kidson et al., 1993; Meziab et al., 2014; Roughead et al., 2017; Yaffe et
al., 2010b), and two studies did not report the sex of the participants (Meziab et al., 2014;

Sutker et al., 1993).

2.4.3 Measures

PTSD was ascertained using four methods: International Classification of Disease
9" Revision (ICD-9) codes that were determined by healthcare providers and captured in
local and national electronic databases as part of routine clinical care (n=12; Ball et al.,
2009; Bhattarai, 2018; Bohnert et al., 2013; Chen et al., 2018; Kilbourne et al., 2004;
King et al., 2015; Mawanda et al., 2017; Meziab et al., 2014; Qureshi et al., 2010a;
Roughead et al., 2017; Sajatovic et al., 2006; Yaffe et al., 2010b); diagnostic interviews
based on DSM criteria using the Structured Clinical Interview for DSM (SCID), the
Clinician-Administered PTSD Scale (CAPS), and the Diagnostic Interview Schedule
(DIS; n=8; Blow et al., 1992; Hart et al., 2008; Hovens et al., 1992; Hyer et al., 1999;
Kidson et al., 1993; Marmar et al., 2015; Sutker et al., 1993; Verma et al., 2001b); a
clinician-administered screening, Primary Care PTSD Screen (PC-PTSD; n=1; Lu et al.,
2012); and self-reported measures, PTSD Checklist (PCL), and Mississippi Scale for

Combat-Related PTSD (n=3; Clark et al., 2018; Ikin et al., 2010; Schlenger et al., 2016).

45



Studies that used DSM criteria-based instruments to diagnose PTSD used five different
editions of the DSM: DSM-II-R (n=1; Hovens et al., 1992), DSM-III (n=2; Blow et al.,
1992; Sutker et al., 1993), DSM-III-R (n=3; Hart et al., 2008; Hyer et al., 1999; Kidson et
al., 1993), DSM-IV (n=3; Ikin et al., 2010; Lu et al., 2012; Verma et al., 2001b), and
DSM-5 (n=1; Marmar et al., 2015). Comorbid neurocognitive and psychiatric disorders
were ascertained using similar approaches: ICD-9 codes (n=11; Ball et al., 2009;
Bhattarai, 2018; Bohnert et al., 2013; Kilbourne et al., 2004; King et al., 2015; Mawanda
etal., 2017; Meziab et al., 2014; Qureshi et al., 2010a; Roughead et al., 2017; Sajatovic et
al., 2006; Yaffe et al., 2010b); diagnostic interviews based on DSM criteria (n=5; Blow et
al., 1992; Hart et al., 2008; Marmar et al., 2015; Sutker et al., 1993; Verma et al., 2001b);
self-report scales for anxiety and depression (n=4; Clark et al., 2018; Hovens et al., 1992;
Ikin et al., 2010; Schlenger et al., 2016); clinician-administered rating scales including
standardized neuropsychological tests, Minnesota Multiphasic Personality Inventory
(MMPI), and Alcohol Use Disorder Identification Test (AUDIT; n=5; Ball et al., 2009;
Chen et al., 2018; Hart et al., 2008; Hyer et al., 1999; Schlenger et al., 2016); and

unspecified measures (n=2; Kidson et al., 1993; Lu et al., 2012).

2.4.4 Prevalence and Incidence of Neurocognitive and Psychiatric
Comorbidities of PTSD

Neurocognitive disorders. An association between dementia and PTSD was
demonstrated. In two studies of older U.S. veterans with dementia or mild cognitive

impairment in VA outpatient clinics, the prevalence of comorbid PTSD was 4.7% and
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5.3%, respectively (Ball et al., 2009; King et al., 2015). Retrospective cohort studies of
U.S. veterans have consistently demonstrated an increased risk for dementia among
veterans with PTSD compared to those without PTSD (Mawanda et al., 2017; Roughead
etal., 2017; Yaffe et al., 2010Db). In the most recent study using a national sample of
417,172 U.S. veterans, the hazard ratio (HR) for incident dementia in veterans with
PTSD was 1.36 (95% CI=1.28-1.44) after adjusting for demographics, specific medical
and psychiatric comorbidities, overall comorbidity score, and clinic utilization (Mawanda
et al., 2017). These findings align with three prior longitudinal studies in the United
States that used national samples, and found hazard ratios ranging from 1.21 to 1.77
(Bhattarai, 2018; Qureshi et al., 2010a; Yaffe et al., 2010b). However, an Australian
study using national samples of 15,612 Vietnam veterans showed no significant
association between PTSD and risk for dementia (Roughead et al., 2017).

Mood disorders. Mood disorders were prevalent among veterans with PTSD,
although the estimates are imprecise. In a U.S. national survey of Vietnam veterans
(Marmar et al., 2015), the estimated prevalence of depression co-occurring with PTSD
was 36.7 % (95% CI = 6.2-67.2), consistent with findings from analyses of regional VA
data (33%—-38%; Lu et al., 2012). An Australian study of a national sample of Korean war
veterans found that 52.3% of those with PTSD had co-existing depression (Ikin et al.,
2010). The prevalence of PTSD in older veterans with bipolar disorder ranged from 5.4%
to 9% in two U.S. studies (Kilbourne et al., 2004; Sajatovic et al., 2006). Results

regarding the relationship between PTSD and depression were inconsistent. One study
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reported older, community-dwelling Dutch resistance fighters with PTSD were
significantly more depressed than those without PTSD (Hovens et al., 1992). These
results were contradicted by another study conducted in a psychiatric outpatient clinic in
Australia, where there was no significant difference in depression between WW]1I
veterans with and without PTSD (Kidson et al., 1993).

Anxiety disorders. Anxiety disorders were prevalent among veterans with PTSD.
One U.S. study using regional VA data estimated the prevalence of comorbid anxiety
disorders among older veterans with PTSD seen in outpatient clinics as between 14% and
15% (Lu et al., 2012). An Australian study reported a 59% prevalence of comorbid
anxiety disorder among WWII veterans with PTSD recruited from a psychiatric
outpatient clinic (Kidson et al., 1993). Two additional studies comparing the prevalence
of anxiety disorder between veterans with and without PTSD found that significantly
more veterans with PTSD had anxiety than those without (Hovens et al., 1992; Kidson et
al., 1993).

Substance use disorders. The prevalence of comorbid PTSD and substance use
disorder, including alcohol use disorder, ranged from 1.2% to 11.3 % (Marmar et al.,
2015; Qureshi et al., 2010a). In a nationwide cross-sectional study, the prevalence of
PTSD was 7.5% among all 830,825 U.S. veterans who screened positive for alcohol use
disorders (Chen et al., 2018). One study of 390 Vietnam veterans compared the
prevalence of alcohol use disorder and other substance use disorders for veterans with

and without PTSD. A higher prevalence of comorbid substance use disorders was found
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in veterans with PTSD than those without (1.9% vs. 0.6%), but the prevalence of
comorbid alcohol use disorder in veterans with PTSD was lower than those without

(2.2% vs. 3.2%; Marmar et al., 2015).

2.4.5 Factors Associated with Neurocognitive and Psychiatric
Comorbidities of PTSD

Age. Findings regarding the association of age with prevalence of psychiatric
comorbidities of PTSD were mixed, depending on the comorbid disorder. Among
veterans aged 45-59, the prevalence of comorbid depression with PTSD was highest and
showed a decreasing trend in successively older age groups. Specifically, compared to
veterans aged 75 and older, veterans aged 60-74 had a higher prevalence of comorbid
depression (38% vs. 33%; Lu et al., 2012). The prevalence of comorbid alcohol use
disorder was also lower in the oldest group than in younger groups. Veterans with PTSD
aged 75 and older had a lower prevalence of comorbid alcohol use disorder (4%)
compared to those aged 60-74 (13%; Lu et al., 2012). Another study found similar
results; the oldest veterans with alcohol use disorder aged 70 and older had a lower
prevalence of comorbid PTSD (2.4%) compared to those aged 60-69 (3.9%; Blow et al.,
1992). However, no significant age group differences were found in the prevalence of
comorbidity of PTSD with anxiety and bipolar disorder (Kilbourne et al., 2004; Lu et al.,
2012).

Combat-related exposures. POW status during wartime, which typically

involves severe trauma or stress, was associated with an increased incidence of dementia
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after controlling for the effects of PTSD. In a retrospective cohort study of VA patients,
the risk of dementia increased 50% among those with PTSD alone (HR=1.52; 95%
Cl=1.41-1.64) compared to those with neither PTSD nor POW status, while the risk of
dementia increased more than 200% among veterans with PTSD who were also POWSs
(HR=2.24, 95% CI=1.72-2.92; Meziab et al., 2014). POW history was also related to
increased severity of behavioral symptoms among veterans with PTSD and dementia,
with significantly higher mean scores for paranoia and less verbal agitation compared to
those without a POW history (Verma et al., 2001b).

Findings regarding the relationship between combat-related exposures and having
comorbid PTSD and mood disorders were inconsistent. Increasing severity of combat
exposure, deployment during active warfare, and combat-related physical injury were
associated with having comorbid PTSD and depression, according to an Australian study
of Korean War veterans (Ikin et al., 2010). However, another study that compared WWI1I
veterans who were POWSs with those who saw combat but were not POWSs found no
significant association between POW status and prevalence of PTSD comorbidity with
affective disorders, anxiety disorders, or alcohol use disorders (Sutker et al., 1993).

Clinical conditions. A high prevalence of multiple comorbidity was found in
older veterans with comorbid PTSD and neurocognitive disorders (King et al., 2015;
Verma et al., 2001b). For example, 44% of cognitively impaired older veterans with
comorbid PTSD also had co-occurring depression (King et al., 2015). In another study, a

higher percentage of dementia patients with PTSD had a diagnosis of mood disorder than
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those without PTSD (25% vs. 7%), although these differences were not statistically
significant (Verma et al., 2001b). Additionally, a significantly higher number of veterans
with PTSD had co-occurring anxiety and depression than those without PTSD (Kidson et
al., 1993).

Comorbidity of PTSD and neurocognitive and psychiatric disorders was
associated with symptom severity in some studies, but the evidence was inconsistent.
Tests of frontal lobe function and psychomotor function were significantly more impaired
in older veterans who were WWI1 POWSs with PTSD than in those without PTSD (Hart et
al., 2008). In two prospective cohort studies, the risks of aggressive and agitated
behaviors among veterans with dementia and PTSD were not significantly higher when
compared to those without PTSD (Ball et al., 2009; Verma et al., 2001b). In an Australian
study of Korean War veterans, comorbidity of PTSD and depression was significantly
associated with greater symptom severity of both disorders compared to having either
disorder alone (Ikin et al., 2010). In a U.S. study of veterans receiving care at a geriatric
mental health clinic, comorbid PTSD was associated with more severe depressive
symptoms after three months of treatment when compared to veterans without PTSD
(Clark et al., 2018). PTSD symptomatology over time was also a factor that was
associated with comorbid psychiatric disorders. In a study of U.S. Vietnam veterans in
community settings, the prevalence of moderately severe depressive disorders and

alcohol use disorders was greater in veterans with high, stable, or increasing PTSD
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symptomatology over 25 years when compared to veterans with low, stable, or
decreasing PTSD symptomatology (Schlenger et al., 2016).

Health-related and psychosocial outcomes. Comorbidity of PTSD with other
psychiatric disorders was also associated with greater healthcare utilization. Veterans
with PTSD and bipolar disorder had more frequent hospitalizations and outpatient visits
(Sajatovic et al., 2006). Higher rates of alcohol-related and mental health care utilization
were reported in veterans with PTSD than those without (Chen et al., 2018). One study
reported that comorbid substance use disorder with PTSD was a predictor for injury-
related mortality such as accidents and suicide in older veterans aged 65 and older
(Bohnert et al., 2013). Additionally, comorbidity of PTSD and depression was associated
with poorer life satisfaction and reduced quality of life among Australian Korean War
Veterans compared to veterans with only one or no disorders (Ikin et al., 2010). One
study examined the influence of PTSD and depressive disorders on social support and
overall adjustment among older U.S. community-dwelling veterans and found that while
depressive disorders were more often associated with social support, PTSD was more

often associated with overall adjustment (Hyer et al., 1999).

2.5 Discussion

This systematic review suggests that comorbid neurocognitive and psychiatric
disorders occur frequently among older veterans with PTSD and are related to important
health outcomes. Factors associated with PTSD comorbidities included age, combat-

related exposures, clinical conditions, health-related issues, and psychosocial outcomes.
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The complexity associated with the multiple comorbidities of neurocognitive and
psychiatric disorders, PTSD, and adverse outcomes among older veterans suggests a need
for more focused approaches to clinical management, decision-making, and coordination
(National Quality Forum, 2012). Studies that employ more rigorous designs are needed to
better explicate the mechanisms that underlie these complex patterns of comorbidity so
that individualized interventions can be developed and tested.

This review noted the increased risk for dementia among older veterans with
PTSD compared to those without PTSD. Several plausible pathophysiological pathways
have been suggested (Greenberg, Tanev, Marin, & Pitman, 2014; Weiner et al., 2013a).
Diminished volume of the hippocampus and increased cortisol levels in veterans with
PTSD were found to be associated with memory impairment (Karl et al., 2006; Lupien et
al., 1998). Early life stress may alter glucocorticoid receptor responsiveness through
epigenetic mechanisms, and consequently increase the subsequent development of PTSD
and risk for dementia (Yehuda et al., 2010). Additionally, the high incidence of comorbid
depression, traumatic brain injury, diabetes, stroke, and heart disease—risk factors for
developing dementia—are another potential explanation for the higher incidence of
dementia among veterans with PTSD (Diniz, Butters, Albert, Dew, & Reynolds, 2013;
Weiner et al., 2013a).

The prevalence of mood disorders, anxiety disorders, and substance use disorders
among older veterans with PTSD was higher compared to both the general veteran

population and the older adult population in the United States. In a U.S. study using a
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nationally-representative community-based sample of older adults, the prevalence of
psychiatric disorders was 6.8% for any mood disorders, 11.4% for any anxiety disorders,
and 3.8% for any substance use disorders (Reynolds, Pietrzak, EI-Gabalawy, Mackenzie,
& Sareen, 2015). A meta-analysis of these disorders among older U.S. veterans reported
prevalence rates of 13.4% for depressive disorders, 9.1% for anxiety disorders, and
5.4%-5.7% for substance use disorders (Williamson, Stevelink, Greenberg, & Greenberg,
2017). In contrast, the prevalence of these disorders was higher among older veterans
with PTSD, with prevalence estimates for co-existing depression ranging from 33%—
52.3%, generalized anxiety disorders, 14%-15%, and substance use disorders, 1.9%—
11.3%. Several potential mechanisms could explain the greater psychiatric comorbidity
associated with PTSD. Preexisting psychiatric disorders can increase vulnerability to
traumatic events, which increases the likelihood of developing PTSD (Breslau, 2009;
Smith, Goldstein, & Grant, 2016). Comorbid psychiatric disorders may develop as
consequences or complications of PTSD. For example, individuals with PTSD often
attempt to self-treat PTSD symptoms with alcohol or other substances, and develop
substance use disorders as a consequence (Brady, Killeen, Brewerton, & Lucerini, 2000;
Breslau, 2009). Common underlying causes, overlapping symptoms, diagnostic criteria,
and a shared genetic association between PTSD and other psychiatric disorders may also
explain the high comorbidity rates (McLeod et al., 2001; Pietrzak, Goldstein, Southwick,

& Grant, 2011).
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With respect to age effects, two studies found that the prevalence of comorbid
PTSD and other psychiatric disorders peaked in middle age and decreased in successively
older age groups (Blow et al., 1992; Lu et al., 2012). One explanation for these findings
IS a war-era cohort effect. Vietham veterans had more severe psychiatric symptoms and a
greater lifetime frequency of psychiatric disorders preceding combat exposure than
WWII veterans (Davidson, Kudler, Saunders, & Smith, 1990). Increased mortality rates
associated with either PTSD or comorbid psychiatric disorders could also explain the
decreasing trend in older veterans (Ahmadi et al., 2011; Lu et al., 2012). The lower
prevalence of psychiatric disorders in older cohorts might be related to the stigma of
mental disorders in older adults, which could lead to underreporting of psychiatric
symptoms (Gum, King-Kallimanis, & Kohn, 2009; Mojtabai, 2007).

Studies also revealed that the neurocognitive and psychiatric comorbidity of
PTSD is associated with poorer health and psychosocial outcomes. Managing coexisting
PTSD and neurocognitive or psychiatric disorders adds another layer of complexity to
care, and may increase the risk of treatment failure and serious adverse outcomes (Blow
et al., 1992). Since older adults are reluctant to seek mental health services and are more
likely to present with somatic symptoms, healthcare providers should be vigilant
regarding hidden comorbidities, and routinely assess for a history of previous trauma or
negative life stressors, PTSD, pre-existing psychiatric disorders, and related symptoms in
primary and mental health care (Cook & Niederehe, 2007; Moye & Rouse, 2014). This

assessment could be conducted during the Medicare Annual Wellness Visit, which calls
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for assessing psychosocial risk factors. Incorporating questions regarding military service
history, combat exposure, and past experiences of mental health problems could trigger
screening for PTSD and referrals to appropriate diagnostic or treatment services (Center
for medicare and medicaid services, 2018). The PC-PTSD may help healthcare providers
identify older veterans at risk for PTSD, who present with somatic symptoms rather than
emotional difficulties, as its questions are based on the patients’ physical responses to
stress (Osei-Boamah, Pilkins, & Gambert, 2013).

Clinicians should also be aware that retirement and institutionalization may
trigger prior trauma and reawaken psychological distress among older veterans residing
in institutional settings such as nursing homes or assisted living facilities (Busuttil, 2004;
Cook et al., 2005; Moye, 1997). Undiagnosed PTSD among older veterans with other
neurocognitive and psychiatric disorders in institutional settings can be attributed to the
complexity of PTSD symptoms and lack of a standardized PTSD assessment instrument
for older veterans with limited cognitive and/or communicative abilities. Further, PTSD
symptoms can be confused with neurocognitive disorders, psychosis, and medication
effects. For such complex cases where comorbid disorders make it harder to obtain
accurate and reliable PTSD histories, clinicians should be prepared to use observational
measures, collateral assessment from caregivers, and existing medical records to
determine the existence of neurocognitive and psychiatric disorders or trauma exposure
and to facilitate accurate diagnoses (Cook et al., 2005). Unless clinicians recognize the

potential for co-occurrence of other neurocognitive and psychiatric disorders with PTSD,
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they may overlook treatable illnesses, leading to unnecessary suffering. Subgrouping
patients with PTSD according to the presence of comorbid neurocognitive and
psychiatric disorders would enable providers to tailor care to a specific pattern of
comorbid illness.

The imprecision of prevalence estimates and inconsistent results regarding
associated factors may be explained by heterogeneous research designs. The different
measures used to diagnose comorbid illness may underlie discrepancies among studies.
For example, the highest prevalence of comorbid depression was reported among
community-dwelling Korean war veterans with PTSD (52.3%) in an Australian study,
which used a self-report measure (Ikin et al., 2010) compared to 36.7% of comorbid
depression among community-dwelling Vietnam veterans with PTSD in a U.S. study
where a diagnostic interview was used (Marmar et al., 2015). Moreover, PTSD criteria
have evolved from DSM-I11l to DSM-5. Changes in the criteria for trauma exposure,
symptoms, and PTSD onset/chronicity indicators across the DSM editions makes direct
comparison and consolidation of study findings difficult (North, Suris, Smith, & King,
2016). The validity of prevalence studies that used previous editions of the DSM is
weakened due to the likelihood of under-diagnosis or misdiagnosis of PTSD. Likewise,
the study setting can influence prevalence estimates. IlIness status of participants can be
more severe in inpatient or long-term care settings than in community settings, which can
inflate the rates and severity of comorbidities relative to the population as a whole. Lastly,

half of the reviewed studies did not adjust for potential confounding factors and other
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factors that influence the comorbidity of PTSD, and other neurocognitive and psychiatric
disorders went unmeasured. The effects of psychosocial factors such as social support,
social network, and living place (rural vs. urban residence) need to be considered to
understand the mechanism of PTSD comorbidity (Adams et al., 2017; Gros et al., 2016;
Wallace, Weeks, Wang, Lee, & Kazis, 2006). Other potential unmeasured confounding
factors include cognitive reserve, body mass index, physical functioning, physical
activity, and the effects of antipsychotic use (Roughead et al., 2017). Future research
should consider using more sophisticated methods such as propensity scores or
instrumental variables to account for differences in sample characteristics between older
veterans with and without PTSD.

This systematic review revealed important gaps in knowledge about the
associations between PTSD and other neurocognitive and psychiatric disorders. Prior
studies have noted that chronic PTSD was associated with reduced social support, a
greater frequency of social phobia, and greater avoidance symptoms than acute PTSD
(Davidson, Hughes, Blazer, & George, 1991), suggesting several targets for intervention
that may influence the course of PTSD in older adults. However, only one study
accounted for the number of years since first PTSD diagnosis. No other studies described
the onset and illness trajectory of PTSD. Longitudinal studies are needed to further
examine the relationships between PTSD and other comorbid disorders and the
underlying mechanisms of the comorbid conditions. Examining how different types of

PTSD influence the development of comorbid conditions across the lifespan would
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inform the development of individualized patient-centered interventions. Studies are also
needed to explore the differences in comorbid illnesses between older veterans whose
PTSD has been treated, those who have had untreated PTSD for years, and those who
have only recently manifested PTSD symptoms. Such studies would reveal how
treatment of PTSD can affect development of other neurocognitive and psychiatric
disorders. Lastly, developing interventions tailored to older veterans with PTSD who are
sub-typed by comorbid disorders and evaluating their efficacy would strengthen the

scientific foundation for clinical care.

2.5.1 Limitations

The major limitation of this systematic review arises from heterogeneous study
designs, which made it difficult to compare studies. Additionally, the searches were
limited to publications in English. Thus, findings from non-English articles are unknown,
and a lack of evidence from non-U.S. countries makes it difficult to generalize findings
globally. The fact that the majority of participants in the reviewed studies were white
men also makes it difficult to generalize findings to ethnic minority veterans or women
veterans, who comprised 9% and 22%, respectively, of the total veteran population in

2016 (National Center for Veterans Analysis and Statistics, 2018).

2.6 Conclusion

Neurocognitive and psychiatric comorbidities are prevalent among older veterans
with PTSD. Additional research is needed to address the imprecision and inconsistency

of findings across studies and their methodological limitations. Future studies with
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appropriate sample sizes and more rigorous research designs are needed to obtain more
accurate estimates of comorbidity prevalence and interplay among these illnesses.
Longitudinal studies would permit understanding of temporal and causal relationships
among PTSD and comorbid disorders across the life span. As we await those studies,
clinicians should be vigilant in assessing for the comorbidity of PTSD and other
neurocognitive and psychiatric disorders among older veterans, particularly those who

report stressful wartime experiences.
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3. Manifestations of Behavioral Symptoms among
Veterans with Dementia: A Qualitative Analysis of Data
from STAR-VA

3.1 Background

Behavioral symptoms of dementia (BSD) are core features of Alzheimer’s disease
and related dementias along with cognitive and functional decline, and they are
increasingly recognized as the most challenging and distressing sequelae of Alzheimer’s
disease and related dementias (Lyketsos et al., 2011). BSD are often described clinically
as agitation, aggression, and apathy along with more specific descriptions of behaviors
such as repetitive vocalizations, shadowing, resistance to care, and wandering (Kales et
al., 2014; Lyketsos et al., 2011). Nearly all people with dementia experience at least one
type of behavioral symptom at some point over the disease course (Lyketsos, 2007;
Steinberg et al., 2008). These symptoms are associated with adverse outcomes for
persons living with dementia including decreased daily functioning, quality of life,
accelerated disease progression, and even excess mortality (Kales et al., 2015; Wancata et
al., 2003). BSD are also associated with caregiver outcomes such as increased burden and
decreased quality of life for caregivers (Allegri et al., 2006; Kales et al., 2015; Kunik,
Snow, Davila, McNeese, et al., 2010), and result in increased health care costs by
increasing nursing home placements, hospitalizations, and the use of specialized services

(Herrmann et al., 2006; O'Brien & Caro, 2001; Wancata et al., 2003).
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BSD are particularly commonplace in residential long-term care settings, such as
skilled nursing homes, with a prevalence ranging between 70% to 95% (Seitz et al., 2010;
Selbaek et al., 2013). One reason for the high prevalence of BSD in this care setting is
that greater care burden due to BSD experienced by families is often a predictor for
family caregivers seeking other care options such as nursing home placement for older
adults with dementia (Clyburn et al., 2000; de Vugt et al., 2005). Other factors that can
trigger and exacerbate BSD in residential care settings are attributes of the immediate
physical and social environment that the older adults with dementia cannot control such
as crowding, sensory overstimulation, caregivers’ attitudes, and recreational activities
that are unmatched to personality or functional capability (Kolanowski et al., 2005;
Zuidema et al., 2010). The burden of managing BSD increases staff turnover and
medication overuse in this care setting (Middleton et al., 1999; Spore et al., 1992; Yaffe

et al., 2002).

3.1.1 Older Veterans Living with Dementia

The rising prevalence of dementia associated with aging of its population has also
impacted care of military veterans with dementia in the United States. The largest
subsection of older veterans are Baby Boomers of retirement age who served during the
Vietnam War (VeteransAgainstAlzheimer’s, 2017). In addition, military service-related
dementia risk factors such as traumatic brain injury and posttraumatic stress disorder
(PTSD) are also associated with the rising prevalence of dementia in veteran population

(Sibener et al., 2014; Weiner et al., 2013b). An estimated 791,115 veterans had

62



Alzheimer’s disease and related dementias in 2014, of which 262,899 received care
within the Veterans Health Administration (VHA). The majority of institutional long-
term care for veterans provided within the VHA occurs in Community Living Centers
(CLCs), which are VHA-owned and operated skilled nursing facilities (Colello &
Panangala, 2016; The Office of the Assistant Deputy Under Secretary for Health for
Policy and Planning (ADUSH/PP), 2013). In alignment with the national culture change
movement in long-term care, CLCs have emphasized resident-centered care that
promotes residents’ quality of life and self-direction and addresses a range of needs
including short-term rehabilitation, hospice care, and respite care (Sullivan et al., 2018;
Sullivan et al., 2019). Furthermore, the dramatic rise in older veterans with dementia and
the expected long-term threat to younger veterans with service-related risk factors for
dementia have driven work to confront the challenges associated with dementia care
through evidence-based programs in VHA CLCs (VeteransAgainstAlzheimer’s, 2017).

Veterans receiving long-term care in CLCs are a clinically complex population
with high rates of chronic conditions, including military service-connected physical
disability and psychiatric comorbid illnesses such as PTSD as well as low socioeconomic
status (Colello & Panangala, 2016). Coupled with these chronic conditions, dementia and
related behavioral symptoms add another layer of complexity to addressing veterans’
complex care needs, providing necessary care and ensuring their health and well-being.
Thus, examining BSD in veterans with dementia living in VHA CLCs provides an

opportunity to understand the unique challenges that affect older veterans who are living
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with dementia in residential care. Moreover, understanding BSD among older veterans
with dementia in CLCs would provide important insights to improve understanding of
challenges that veterans experience in community residential long-term care settings,
where the prevalence of dementia and the BSD are likewise growing. To sum up,
investigation of BSD among veterans in CLCs provides valuable insights for the
dementia care in both the VHA and public and private residential long-term care settings,

where older veterans with dementia receive care.

3.1.2 Theoretical Framework

The need-driven dementia-compromised behavior (NDB) model framed our
perspectives on BSD. The NDB model views dementia-related behaviors as the most
integrated and meaningful responses and means of communicating unmet needs of
persons with dementia possible, given the functional limitation imposed by the
neurocognitive impairment and preserved strengths from the person’s basic abilities and
personality (Algase et al., 1996; Kolanowski, 1999). Reframing of BSD from
“disruptive” or “disturbing” behaviors from the caregivers’ view to “need-driven”
behaviors has suggested an etiology centered on the person with the behaviors (Yao,
2004). BSD reflect a response to constraints, challenges, or limited supports arising from
the physical and social environments influenced by the presence of background factors
among persons with dementia (Algase et al., 1996). Thus, BSD are viewed as meaningful

indicators for caregivers as they attempt to improve well-being by identifying unmet
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needs of persons with dementia, and implementing approaches to care that respond to
those unmet needs (Algase et al., 1996; Kolanowski, 1999).

The main proposition of the NDB model is that BSD are products of the dynamic
interaction between background and proximal factors. Background factors consist of
individual characteristics including sociodemographic factors, underlying health status,
functional status, psychosocial factors (e.g., comorbid psychiatric disorders, traits and
personality, and response to stress). Proximal factors are situational physiological and
psychological need states and immediate social and physical environmental conditions
that trigger the occurrence of BSD. For the study population of military veterans, combat
exposure and baseline comorbid PTSD are conceptualized as background factors of
veterans with dementia that may influence their psychosocial needs and create unique
interpersonal/social and physical environmental triggers of BSD (Carlson et al., 2008;
Cook et al., 2003). However, these important background factors have seldom been
measured or incorporated into prior research. While far fewer studies examined the
influence of PTSD on behavioral symptoms in long-term care settings (Carlson et al.,
2008; Sutker et al., 1991; Verma et al., 2001a), none of them included proximal factors in
their study design.

Despite the complex etiology of BSD attributed to the confluence and interaction
of multiple contributory factors embedded in persons with dementia (Gitlin et al., 2009;
Smith et al., 2006), research demonstrates many factors that typically trigger the

behaviors are modifiable (Kales et al., 2015; Kolanowski et al., 2017; Lyketsos et al.,
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2011). Thus, non-pharmacological interventions that address the underlying triggers for
BSD are considered the first line of treatment, particularly in light of the limited efficacy
and undesired adverse effects of the antipsychotic medications for BSD (Reus et al.,
2016).

However, as Boustani et al. (2005) and Kolanowski et al. (2017) noted, while a
number of studies have focused on the biological factors related to persons with dementia,
little is known about interpersonal/social and physical environmental factors and their
interactions. Furthermore, BSD studies as a whole have been criticized for use of
inconsistent measures and for considering BSD imprecisely as one construct (i.e.,
agitation, BSD, and behavioral and psychological symptoms of dementia) (Kolanowski et
al., 2017). Another criticism is that the umbrella term of BSD including agitation
represents labels from the staff perspectives rather than a person-centered approach and
does not take into account the context in which the behavior occurs. While a few studies
provide evidence to support that individual behavioral symptoms in dementia often co-
occur, others contend that they are distinct, having different determinants and
consequences (Volicer, 2019; Volicer & Galik, 2018). However, there is very little
research on how the individual behavioral symptoms differ related to the unique triggers.
The investigation of BSD closely linked to the personal, interpersonal, and environmental
triggers is critical to develop person-centered interventions that target the root causes

(Kolanowski et al., 2017).
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Therefore, the purpose of this study was to explore how BSD are manifested
among veterans living in residential long-term care settings, in the context of personal,

interpersonal/social, and environmental factors that trigger the symptoms.

3.2 Methods

3.2.1 Design

This qualitative descriptive study employed a secondary analysis of text data
derived from the evaluation dataset of the STAR-VA training program to generate

contextualized accounts of BSD.

3.2.2 Data Source

Adapted from the original Staff Training in Assisted Living Residences (STAR)
program for implementation in VHA CLCs (Teri et al., 2005), STAR-VA is a team-
based, multicomponent psychosocial intervention to help CLC interdisciplinary care
teams understand and manage BSD (Karel et al., 2016; Karlin et al., 2014). In STAR-VA,
mental health providers (psychologists, psychiatrists, or psychiatric-mental health nurse
practitioners) called “behavioral coordinators” and registered nurse (RN) champions
serve as a leadership dyad to implement the core components of STAR-VA with
engagement of other members of the CLC interdisciplinary team (i.e., nursing staff,
recreation therapists, social workers, rehabilitation therapists, dietitians, chaplains, and
medical providers) and family members. STAR-VA has four core components: (1)
identifying and modifying intrapersonal, interpersonal, or environmental Activators and

Consequences of Behaviors (behavioral analysis using ABCs), (2) identifying and
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increasing personally meaningful pleasant events through a structured and individualized
process, (3) creating realistic expectations among staff based on individual veterans’
abilities and disabilities, and (4) promoting use of effective verbal and non-verbal
communication strategies.

The STAR-VA intervention training program included an intensive 2.5 day in-
person or virtual training workshop, followed by six-months of skills-based consultation
via conference calls with experienced STAR-VA interventionists who served as training
consultants. Behavioral coordinators and RN champions also participated in program
evaluation activities. The documentations of ABC behavioral assessments and care plans
as well as pre-post clinical data for training cases were collected and aggregated into an
evaluation dataset maintained by the Serious Mental IlIness Treatment Resource and
Evaluation Center (SMITREC). Access to a systematically developed training evaluation
dataset offers the opportunity to analyze careful descriptions of symptoms from an
interprofessional perspective including mental health and nursing professionals. Detailed
information about the intervention has been provided in previously published papers

(Karel et al., 2016; Karlin et al., 2014).

3.2.3 Study Sites and Participants

The STAR-VA training program has been implemented in more than half of the
VHA CLCs between a pilot program in 2010 and annual offerings of the training
program between 2013 and 2018. The data derived from the 2013-2016 dataset from the

training program were used in the current analysis. From 2013 to 2016, 76 VA CLCs

68



were selected to participate in the STAR-VA training program. CLCs were selected for
the STAR-VA program if they served veterans with dementia who had behavioral
symptoms; had a mental health provider who was integrated into the interdisciplinary
team in the CLC; had support from nurses who played the role of nurse champion in the
STAR-VA leadership team; had support from facility and leadership for STAR-VA
during the implementation initiative as well as for sustaining the program as an ongoing
component of clinical care; and had support from frontline staff of nursing, recreation
therapy and social work for collaborative work with the mental health provider and nurse
champion.

From those 76 CLCs participating in STAR-VA training and implementation in
2013-2016, 315 residents were assessed and received individualized treatment plans. The
following were the inclusion criteria for STAR-VA enrollment: (1) having a diagnosis of
dementia, and (2) having a dementia-related behavior that was distressing to the resident,
other CLC residents, family, or staff. Veterans were excluded from STAR-VA if (1)
behaviors were directly related to delirium, acute medical illness, acute psychotic
symptoms, or a recent traumatic brain injury, (2) they were having active primary serious
mental illness diagnoses (i.e., schizophrenia-related disorder or bipolar disorder), or (3)
they were receiving end-of-life care (Karel, 2015; Karlin et al., 2014).

For this exploratory study, we selected a stratified random sample using presence
of PTSD and combat exposure as stratifiers to ensure that we had sufficient numbers of

veterans with these factors that had not been adequately examined in prior studies, yet

69



may reflect important background factors for BSD. After excluding cases with missing
data on the background variables (n=76), we chose a stratified random sample of 10% of
239 veterans for the first phase of coding (n=23) and 20% of the remaining samples for
the second phase of coding (n=43). The sample for this secondary analysis study

comprises 66 veterans.

3.2.4 Instruments

The instruments used for this present study were administered by the behavioral
coordinators with collaboration from RN champions and care staff. Behavioral
coordinators received training to administer the instruments during the in-person or

virtual training session.

3.2.4.1 Sociodemographic data

We used sociodemographic data, including age, sex, race, educational level,
marital status, and war era in which veterans participated during their military service,
obtained from a Demographic/Background Information questionnaire. Whether the
Veteran has a history of combat exposure and a diagnosis of PTSD was also assessed

through a medical chart review as part of the questionnaire.

3.2.4.2 Cognitive and functional status

We also used standardized measures, which were administered as part of the
program by the behavioral coordinators, to indicate baseline characteristics of cognition
and function for veterans included in the current study. The Blessed Orientation-

Memory-Concentration (BOMC) was administered to evaluate cognitive functioning at
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baseline (Meiran et al., 1996). A weighted score of 10 or greater reveals signs related to
cognitive impairment. The Functional Assessment Staging Tool (FAST) (Reisberg, 1988)
was administered to measure baseline functional status. With a range from 1 to 7, a score

of 1 indicates no functional impairment and 7 indicates severe impairment.

3.2.4.3 Behavioral symptoms

We analyzed text data that were written responses to structured open-ended
questions on the ABC Card to assess BSD and their circumstance. The ABC Card is a
structured method for identifying BSD and developing care plans (See Figure in
Appendix C). The open-ended questions, guided by the ABC behavioral analysis
approach, were as follows: “What happened just before the behavior? (Activator)” “What
was the resident doing? Who was present? Where was this happening? When was this
happening? (Behavior)” “What happened just after behaviors? (Consequence)” For each
veteran case, the behavioral coordinators and/or RN champions with the local
interdisciplinary staff completed an ABC Card weekly. This weekly assessment process
using the ABC Card continued until the symptoms had improved, and the team had
increased confidence in managing the BSD. An average of five ABC Cards were

completed for each veteran enrolled.

3.2.5 Ethical Consideration

Institutional Review Board (IRB) approval for this study was obtained from the

Duke University Health System and the Durham VA Medical Center.
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3.2.6 Data Analysis

Descriptive statistics were conducted to summarize sociodemographic
characteristics and functional status of participants using SAS 9.4 (SAS Institute Inc,
2014).

Text data from the ABC Cards were analyzed using framework analysis (Gale et
al., 2013). Framework analysis was originally developed for large-scale social policy
research and has been widely employed in healthcare research. Framework analysis is
useful to systematically reduce data using a highly structured matrix output, through
which large amounts of qualitative data can be managed and summarized. The systematic
and structured process and output of this analytic approach is also well suited for
comparing data across cases as well as within individual cases (Gale et al., 2013).

The analysis for this study proceeded in six stages: familiarization, coding,
establishment of a working analytic framework, indexing (application of the thematic
framework), charting data into the framework matrix, and interpretation and mapping
(Gale et al., 2013; Pope et al., 2000). The detailed process for each stage is summarized
in Table 3. The coding team consisted of a PhD student in Nursing who has clinical
experience with older adults with dementia (BK) and a PhD level clinical nurse
researcher who has clinical experience in VA CLCs and expertise in BSD management
(ESM). A PhD level psychologist with expertise in geriatric mental health (MK) and a
sociologist with expertise in long-term care provided consultation (KC) throughout the

coding and analysis process. An integrated coding approach incorporating both deductive
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and inductive coding were used, during which coders used an initial set of a priori codes
to conduct line-by-line coding, incorporating new data-driven codes as they emerged
during the coding process (Fereday & Muir-Cochrane, 2006; Gale et al., 2013). We
developed a set of a priori codes from a previous study of the pilot implementation of
STAR-VA, the Cohen-Mansfield Agitation Inventory, the NDB model, and current
literature on BSD (Algase et al., 1996; Cohen-Mansfield, 1991; Curyto et al., 2017; Kales
et al., 2015; Kolanowski et al., 2017).

Of the weekly administered ABC Cards, coders read text from the initial card and
the last card to understand the broader context regarding whether the target behaviors or
triggers changed over time. We excluded any cases if the target behaviors were
completely different between cards, or if the information on the cards for the case was too
limited to allow interpretation. Although in most cases behavioral symptoms and triggers
did not vary between cards, we used the initial as well as last card for this analysis to
capture the information comprehensively. For cases where the initial or last card had key
information missing, we used all the remaining cards to provide needed context.

Analysis was undertaken in six stages throughout the framework analysis to
ensure the trustworthiness and rigor of the qualitative data analysis assuring qualitative
validity and minimizing bias (Lincoln & Guba, 1985). To ensure the credibility of the
study, a working analytic framework, where a set of codes was assigned to categories,
was developed as a data management template in an iterative way throughout the analysis

(Crabtree & Miller, 1992; Fereday & Muir-Cochrane, 2006; Gale et al., 2013). To ensure
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confirmability, the research team had weekly debriefing sessions for coding reliability
checks (Shenton, 2004). When discrepancies in use of codes arose, we used a consensus
process to refine definitions and achieve agreement on the applied codes. An audit trail of
all analysis decisions and detailed description of each code and category was facilitated
through the code-definition and linked-memo functions in Nvivo 11 software (QSR
International, 2015). After analyzing the 66 cases, theoretical saturation was achieved, as

indicated by no new themes or categories emerging.
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Table 3: Six stages of framework analysis

Stage

Process in each stage

Familiarization

The text data was already archived as an Excel file and was
transferred to Nvivo.

The coding team selected a random sample of 10% of cases
stratified by presence of PTSD and combat exposure and read
through the raw data in order to become familiar with the data.
Each coder recorded any questions, analytical notes, thoughts or
impression through linked-memao functions in NVivo.

Coding

A set of a priori codes that were listed in the provisional analytic
framework with definitions in NVivo project file was used for
initial coding.

The two researchers carefully read the data of the randomly selected
10% sample of cases line by line, applying the pre-defined codes.
Data-driven inductive codes were also added into the provisional
analytic framework and used as they were identified throughout the
coding process.

Developing a
working
analytic
framework

Once 10% of cases were coded, the codes were reviewed during a
team meeting and then sorted into categories and sub-categories
based on the relations and linkages between different codes and the
context (Hsieh & Shannon, 2005; Patton, 1990).

At this coding phase, discrepancies of a priori codes as well as
inductive codes were discussed by coders in the coding team
meetings until 100% consensus agreement was reached.

A working analytical framework, in which codes, sub-categories,
and categories were structured into a matrix with clear definitions
for each code, was developed.

Indexing:
applying the
analytic
framework

The coding team selected additional cases to achieve a stratified
random sample of 20% of cases by presence of PTSD and combat
exposure.

Each of the randomly selected samples was coded using the analytic
framework by two researchers (BK and ESM).

Throughout the coding process, the analytic framework was refined
with emergent codes added and applied into the data of every
individual case in an iterative way.

Charting data
into the
framework

The data were rearranged so that all quotes coded with same code
and category were grouped together. Coded data were then
abstracted into a matrix that include quotes, code, category, and the
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matrix

relevant context.

Researchers also synthesized the individual quotes indexed by
codes within an ABC card into case level summaries and entered
the summary statements into the framework matrix.

The consistency of charting was ensured by comparing and
contrasting the style of summary in the regular coding team
meeting.

Interpreting the
data

An analytic memo was added to note impressions, interpretation,
and potential themes throughout every stage.

We compared the data within each case and across cases to identify
characteristics of and differences between the data, through which
themes related to the research questions were generated.

We also mapped out connections between categories to explore
relationships.

3.3 Results

In this study, 66 veterans were included, of which the majority were White male

veterans aged 70 or older. Approximately 44% of veterans served during the Vietnam

War, and 56% of veterans were exposed to combat during their military service. Table 4

details veterans’ demographic characteristics. The weighted mean score of 20.8 (standard

deviation [SD] = 8.0) for the BOMC and the mean score of 5.8 (SD = 0.8) for the FAST

measured at baseline indicate significant cognitive impairment and moderate to severe

functional impairment, respectively.
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Table 4: Participant characteristics (N=66)

Variables n (%)
Age?
50-59 3(4.8)
60-69 15 (23.8)
70-79 15 (23.8)
80-89 10 (15.8)
>9() 20 (31.8)
Gender
Male 64 (97.0)
Female 2 (3.0)
Education
Less than high school 13 (19.7)
High school 24 (36.4)
Some college or college graduate 19 (28.8)
Some graduate or graduate degree 7 (10.6)
Unknown 3(4.6)
Race
White 49 (74.2)
Black 12 (18.2)
Hispanic/Latino 4(6.1)
American native 1(1.5)
Marital status®
Currently married 25 (38.5)
Divorced/separated 21(32.3)
Widowed 14 (21.5)
Single/never married 5(7.7)
War era®
World War Il 17 (25.8)
Korean War 15 (22.7)
Vietham War 29 (43.9)
Post-Vietnam era 7 (10.6)
Combat exposure during military service
Yes 37 (56.1)
No 29 (43.9)
PTSD diagnosis
Yes 20 (30.3)
No 46 (69.7)

Note. a=4.5% (n=3) missing; b=1.5% (n=1) missing; c=3.0% (n=2) participated in two wars.
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The behavioral symptoms were grouped into four broad categories: rejection of
care, aggressive behaviors (physical and/or verbal), non-aggressive behaviors (physical
and/or verbal), and a new behavioral category that was not captured with any of the pre-
defined codes. When behavioral symptoms co-occurred with one or more behavioral
symptoms within a case, we coded them with multiple behavioral categories. The
descriptive codes for behavioral triggers were categorized into intrapersonal,
interpersonal, and environmental triggers as summarized in Table 5. Thereafter, the data

were rearranged by category and were grouped together in the framework matrix.
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Table 5: Categories and codes for behavioral triggers

Categories Codes Exemplar quotes
Intrapersonal Resident expressed Patient usually sits calmly until he
activators physiological needs  recognizes an immediate need

(urgency to use restroom, hungry).
Resident in Veteran was restless and anxious
discomfort or (worried and nervous) and wanted to
distress rest and feel calm. He repeatedly asked
for medicine so he could go to sleep.
Interpersonal Direct-care approach  Peri-care needs to occur during a
activators shower or after toileting. The Veteran

Other social
interaction - with
family

Other social
interaction - with
other residents

IS given a wipe or washcloth and does
not wipe himself, or the Veteran has
been toileted and cleaned, and his
attends (incontinence briefs) are being
pulled up.

Wife is preparing to leave after a visit
with Veteran. Veteran remembers
something that reminds him of his wife
and not being able to go home.

...when staff or other residents bump
his wheelchair; when he thinks staff or
other residents are talking about him
behind his back...

Environmental
(social and/or
physical)

Over-stimulation

Under-stimulation
(lack of structured
activities)

79

Resident sits in a small room while
staff bring in multiple residents into
this small room for the 'coffee group'
activity. The room can become too
crowded and noisy for the veteran.
Also, when the veteran is kept up too
long, for example sitting in the day
room after lunch, this is another
example of overstimulation because
the veteran becomes tired and starts
yelling.

[behaviors occur] During the day in
between meals and activities when not
engaged in something to do.



Categories Codes Exemplar quotes
Crowding Patient was in a crowded room with a
loud TV and people talking (coffee
time).

Ambient conditions  The lights are off, and it is dark (he is
scared of the dark).

Organizational Veteran’s role and A veteran spent time in room or in
culture of care independence vs. quiet area, he attempted to assist other
safety concern residents by providing condiments,

beverages, napkins, and other items.

The frequency of behavioral symptoms and behavioral triggers are displayed for
the full sample of 66 participants as well as by two groups (veterans with and without
PTSD) in Tables 6 and 7. In the full sample, 41% of cases exhibited some form of
rejection of care with or without co-occurring behavioral symptoms (n=27), of those,
29% cases co-occurred with physical or verbal aggressive symptoms. Approximately
21% of cases (n=14) exhibited physical and/or verbal aggression with or without non-
aggressive symptoms outside of the context of direct care, and 32% cases (n=21)
exhibited non-aggressive physical and/or verbal symptoms without aggression. A new
behavioral category that was not pre-defined arose from the analysis in about 6% of cases
(n=4). These behaviors tended to focus on veterans engaging in self-care activities
without assistance or helping other residents. Multiple behavioral triggers were identified
in many cases.

There were similarities and differences in behavioral symptoms and triggers

between veterans with and without PTSD. The most notable differences between the two
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groups were that veterans with PTSD tended to exhibit rejection of care with aggressive
behaviors compared to those without PTSD, and a higher proportion of triggers related
to the staff’s direct-care approach were found in veterans with PTSD than those without
PTSD. In addition, veterans without PTSD were twice as likely to exhibit non-aggressive
behaviors compared to those with PTSD.

From the framework matrix, we summarized the proportion of four categories of
BSD and their linkage to the specific categories of triggers (Table 8). With regard to the
linkage between BSD and triggers, every case that exhibited any form of rejection of care
was triggered by an unsolicited direct-care approach. Of the 14 cases where aggressive
behavioral symptoms occurred outside of providing direct care, in seven cases, the
interpersonal triggers resulted in aggressive behaviors. In the remaining eight cases, a
combination of intra, interpersonal, and environmental triggers led to co-occurring
aggressive and non-aggressive behaviors. Of 21 cases where non-aggressive behaviors
occurred, the most frequent triggers arose from the social or physical environment. The
next most common triggers were physiological unmet needs and/or emotional distress,
followed by a combination of environments and physiological and/or emotional distress.
Additionally, a new behavioral category linked to organizational culture of care emerged

from the analysis.

81



Table 6: Frequency of types of behavioral symptoms and triggers among veterans
with and without PTSD

Types of behavioral symptoms Total No PTSD PTSD group
(N=66), group (n=46), (n=20),
% (n) % (n) % (n)

Any form of rejection of care 40.9 (27) 34.8 (16) 55 (11)
Verbal refusal only 10.6 (7) 13.0 (6) 5(1)
Verbal refusal + non-aggressive behaviors 1.5(1) 0 (0) 5(1)
Verbal refusal + aggressive behaviors 10.6 (7) 4.3 (2) 25 (5)
Aggressive behaviors only 18.2 (12) 17.4 (8) 20 (4)
Aggressive behaviors not in the context of care 21.2 (14) 21.7 (10) 20 (4)
Aggressive behaviors only 9.1 (6) 10.9 (5) 5(1)
Aggressive + non-aggressive behaviors 12.1 (8) 10.9 (5) 15 (3)
Non-aggressive behaviors 31.8(21) 40.0 (17) 20 (4)
Behaviors described by staff as unsafe 6.1 (4) 6.5 (3) 5(1)

Table 7: Frequency of types of behavioral triggers among veterans with and without

PTSD
Types of behavioral triggers Total No PTSD PTSD group
(N=66), group (n=46), (n=20),
% (n) % (n) % (n)

Intrapersonal triggers (physiological unmet 24.2 (16) 26.1 (12) 20 (4)
needs or emotional distress)

Direct-care approach 37.9 (25) 30.4 (14) 55 (11)
Interpersonal interactions not in the care 24.2 (16) 26.1 (12) 20 (4)
context

Environmental triggers 25.8 (17) 28.3 (13) 20 (4)
Organizational culture of care associated 6.1 (4) 6.5 (3) 5(1)

with new behavioral category

82



Table 8: Frequency of behavioral triggers by behavioral categories among veterans

with and without PTSD

Types of behavioral triggers Total No PTSD PTSD group
(N=66),  group (n=46), (n=20),
% (n) % (n) % (n)

Behavioral triggers observed with rejection of care
Direct-care approach 36.4 (24) 30.4 (14) 50 (10)
Direct-care approach + intrapersonal triggers 3.0(2 4.3 (2) 0(0)
Direct-care approach + environmental triggers 15(1) 0(0) 5(1)
Behavioral triggers observed with aggressive behaviors not in the context of care
Interpersonal triggers 10.6 (7) 13.0 (6) 5(1)
Interpersonal triggers + intrapersonal triggers 4.5 (3) 4.3 (2) 5(1)
Interpersonal triggers + environmental triggers 6.1 (4) 4.3 (2) 10 (2)
Behavioral triggers observed with non-aggressive behaviors without co-occurring aggression
Intrapersonal triggers 10.6 (7) 10.9 (5) 10 (2)
Environmental triggers 13.6 (9) 17.4 (8) 5(1)
Intrapersonal triggers + environmental triggers 6.1 (4) 6.5 (3) 5(2)
Interpersonal triggers 1.5(1) 2.2 (1) 0(0)
Behavioral triggers observed with new behavioral category
Organizational culture of care 6.1 (4) 6.5 (3) 5(1)

Using the framework analysis approach, we identified five patterns that represent

links between specific types of triggers and behavioral symptoms: (a) unsolicited direct-

care approach triggers refusal, resistance, or combativeness with care, (b) interpersonal

interactions that hinder self-direction trigger aggressive behaviors, (c) unmet

physiological needs or emotional distress trigger non-aggressive behaviors, (d)

inappropriate stimulation from social and physical environments trigger non-aggressive

behaviors, and (e) restrictive organizational culture of care influences how staff

conceptualize behavioral symptoms. Below, each of these patterns is presented along
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with case-level summary statements synthesized in the charting stage as exemplars or

quotes if necessary.

3.3.1 Unsolicited Direct-Care Approach Triggers Refusal, Resistance,
or Combativeness with Care

In all cases, rejection of care was triggered by an unsolicited direct-care approach,
where any form of resistance towards care was observed in the context of direct care
encompassing a range of care including personal care and assistance with activities of
daily living (e.g., bathing, toileting, feeding, dressing, transferring, and ambulating) and
medical procedures (e.g., administering medication and checking blood glucose).

Veterans verbally refused care or assistance by saying “No,” “I’m fine. I don’t
need one,” or “I don’t want that” with or without explanation of reasons when staff
announced their intent to provide care or when they noticed any cues of upcoming care.
For example, while a veteran took his methadone, he declined to take his valproic acid
stating he could not take “red” medicine because he believed that the medications that are
red hurt his throat (Veteran 1071). Another veteran refused to take a bath or shower
providing reasons such as pain or a “brain problem,” when staff asked if he would like to
take a shower (Veteran 1143).

Verbal refusal of care often escalated to resistance and combativeness towards
staff when direct-care staff proceeded to attempt to provide care or assist after the veteran
initially verbally refused care. For example, a veteran who had a high risk of falling

attempted to get out of bed and get up on his own and initially refused staff assistance.
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When staff attempted to assist regardless of his refusal, the veteran became physically
combative (Veteran 1102). In another case, when staff asked a veteran to get up to allow
staff to perform his care activities several times during the day, he consistently refused.
When the staff went into provide care, he then passively resisted and cursed the staff,
which made the care more difficult and ultimately involved two staff members (Veteran
1209). The physical and/or verbal aggressive symptoms consistently worsened when the
staff continued to provide unsolicited care despite veterans’ ongoing aggressive
behaviors. A veteran attempted to hit one nursing assistant who was providing care for
his activities of daily living. When the nursing assistant continued to provide care, he spit
on her and began shouting derogatory remarks. The nursing assistant asked another staff
member to provide assistance, and the veteran continued to shout and strike at the nursing
assistants and hit one (Veteran 1221).

Aggressive behaviors were also observed when their care was not provided in the
manner that the veterans wished. For example, when a veteran asked for nursing staff to
perform a task and it was not done in her timeframe, the cards described the Veteran as
berating staff, yelling out, and at times throwing herself on the floor, crying and being
inconsolable (Veteran 1332). As another example, when a nursing assistant brought a
lunch tray over to the veteran, the card reported the veteran yelling “don’t put that
[expletive] tray there [his side table]” and attempted to throw the lunch tray. When the
nursing assistant bent down to prevent the tray from falling to the ground, the veteran spit

on her (Veteran 1262). Additionally, physical and/or verbal aggression was observed
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when staff pointed out the deficits during the care process, which might result in
veterans’ frustration or other unpleasant feelings. A veteran cursed at staff when staff
stated, “you need the lift, and you can’t stand” or staff offered assistance in changing his
briefs stating, “I can see your pants are wet” (Veteran 1044). When staff or his wife
attempted to explain needs for assistance with activities of daily living, another veteran
cried, punched in the air, beat his fists, repeatedly questioning “why I can’t go home” and

asserting that he is functionally independent (Veteran 1233).

3.3.2 Interpersonal Interactions That Hinder Self-Direction Trigger
Aggressive Behaviors

Verbal and/or physical aggressive behaviors arose when interpersonal interactions
with others including staff, family members, and other residents hindered veterans
exercising autonomy and independence. Veterans became physically and/or verbally
aggressive when their wishes and preferences were not honored and incorporated into
their daily life through interpersonal interactions with staff. A veteran frequently yelled,
cursed, and called staff when he was told “he cannot do something he wants to do, or
when he was asked to do something he does not want to do.” These aggressive behaviors
occurred when a veteran asked to leave the unsecured unit and was told that he could not
(Veteran 1305). Another veteran cursed, complaining loudly about being “abandoned”
and then refused to participate in activities on the unit and to take medications, when
some staff told him he could not call his wife as he wished to do (Veteran 1029). As

another example, when a veteran tried to exercise autonomy trying to be helpful by
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adjusting things on the unit and moving other veterans in wheelchairs around, staff
attempted to redirect him, and thereafter the veteran became verbally and physical
aggressive (Veteran 1328).

Aggressive behaviors arose when a veteran could not control interactions with
family members or other veterans. When the family left the CLC at the conclusion of the
visit, the veteran could not talk with his wife, or the wife did not answer his telephone
call, the veteran repeatedly used the call light and tried to hit staff (Veteran 1197).
Aggressive behaviors were also observed during negative interactions with other veterans
living in the CLCs. A veteran exhibited yelling, cursing, and calling other veterans names
when other veterans got in his space, or when he thought other veterans were talking
about him behind his back (Veteran 1305). Another veteran was also verbally aggressive
when he identified problems with their behaviors or attitudes while interacting with other

veterans (Veteran 1047).

3.3.3 Unmet Physiological Needs and Emotional Distress Trigger
Non-Aggressive Behaviors

Physical and verbal non-aggressive agitation arose as a method that veterans used
to express physiological (unmet) needs or needs for personal care. When one veteran
voiced somatic complaints such as feeling cold, constipation, trouble with his eyes as
well as intrusive thoughts of traumatic memory, he approached staff with repetitive
guestions about finances and going home with worried facial expressions (Veteran 1117).

Another veteran screamed until care was completed and yelled “we have to get out of
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here” repeatedly, when he lay in bed in need of care such as perineal care and a bed bath
(Veteran 1039).

Emotional distress also manifested as non-aggressive behaviors. When a veteran
worried about personal belongings, her dog, and whether or not she would be able to go
home independently, she often became suspicious of staff, and could not self-soothe or be
soothed by others, she moved independently around the room without assistance, paced,
talked loudly (Veteran 1273). When another veteran was worried and nervous and
wanted to rest and feel calm, he called out, paced up and down the hallway, lay in the
floor in the middle of the hallway, and repeatedly asked for medicine so he could go to

sleep (Veteran 1242).

3.3.4 Inappropriate Stimulation from Social and Physical
Environments Triggers Non-Aggressive Behaviors

Non-aggressive behaviors arose when veterans were inappropriately stimulated
from social and physical environments. Lack of opportunities to engage in personally
relevant and meaningful activities leading to lack of stimulation trigger non-aggressive
behaviors. For example, prior to the behavior occurring, a veteran was sitting in the
dayroom in the company of others. At other times, the veteran was alone in his bedroom.
He made continuous loud statements such as “I’m sick! I’'m sick!” or “I want to go
back!” When the resident was ambulatory, he paced up and down the hall saying, “I want
to go home!” The symptoms were reduced when staff began providing more ample

private time in his room based on information received from his wife, which indicated
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that he historically preferred to be in a room alone at home; and activities including
watching western movies and hand crafting, which had been pleasant events for him
(Veteran 1274). Another veteran who often stated “I’m just a country boy, and I like
being outdoors” refused to engage in activities. He was sitting alone in a dark room with
his head down and not wearing his hearing aids. Self-isolation decreased and interaction
with others increased when he was invited to the afternoon outings and encouraged to sit
on his favorite rocking chair on the patio wearing hearing aid and glasses (Veteran 1326).
Non-aggressive behaviors also arose when veterans were overstimulated by the
physical and/or social environment. For example, a veteran started yelling loudly without
cursing or threatening of others, when he was kept up too long sitting in a small day room
with loud noises while staff brought multiple residents into the small room for the group
activity and became tired (Veteran 1210). When another veteran who was legally blind
and hearing impaired was sitting in the busy dining room where staff and other veterans
were coming and going and walking by, staff were assisting others at times and
answering the telephone. He was unable to identify what activity was going on around
him, and exhibited yodeling, tongue-rolling, and strange noises, calling out “nurse, nurse,

nurse” (Veteran 1246).

3.3.5 Restrictive Organizational Culture of Care Influences the
Conceptualization of Behavioral Symptoms

New behavioral symptom categories emerged from the data. These categories

were based on behaviors that staff identified as challenging behavioral symptoms
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targeted for the STAR-VA program which did not fall into any behavioral symptom
categories developed from the literature. The behaviors included ambulating
independently with the aim of self-care to resolve physiological basic needs. These
behaviors were identified as challenging given the care team assessment of the veterans’
functional limitation. For example, when a veteran, who was at a high risk for falling and
had impaired communication ability, returned to the bedroom after a trip to the dining
room or hallway observation, he attempted to independently transfer from the chair to a
bed or entered the bathroom without assistance (Veteran 1192). When another veteran
was in his room by himself and wanted to get some water, he walked down the hall and
carried a pitcher of water without care and not asking for help (Veteran 1288). The
behaviors also included helping behaviors with the aim of contributing to the CLC
community. For example, when a veteran spent time in a room or in a quiet area, he
attempted to assist other residents by providing condiments, beverages, napkins, and
other items with limited recognition that others did not want help (Veteran 1013). These
new behavioral categories conceptualized as “challenging” and considered to be modified
arose from the caregivers’ perspectives given their risk assessment for harmful
consequences to the veteran themselves and other residents rather than accounting for the
(un)met needs of veterans with dementia. It also suggests that a pervasive organizational
culture of care that prioritizes safety regulations that prevent veterans from being injured

(e.g., falling) over veterans’ roles in self-care or as a contributing member of the

90



community is one factor that shapes how staff perceive the behaviors of veterans with

dementia and orient staff” strategies toward the behaviors.

3.4 Discussion

The purpose of this study was to explore how BSD are manifested among
veterans receiving care in VA CLCs in the context of personal, interpersonal, and
environmental factors. The framework analysis method offered a systematic approach to
identifying patterns that linked triggers with specific types of behavioral symptoms as
follows: the direct-care approach triggered some forms of rejection of care; negative
social interaction with others including direct-care staff, family members, and other
residents tended to be related to physical and/or verbal aggressive behaviors; and physical
unmet needs, emotional distress, and inappropriate stimulation from social and physical
environments tended to be related to non-aggressive behaviors.

Rejection of care, agitation, and aggression have not been clearly differentiated in
the literature, nor in the measurement of BSD (Volicer et al., 2007). The Cohen-
Mansfield Agitation Inventory used agitation as an umbrella term that refers to a wide
range of BSD that encompass physical aggressive, physical non-aggressive, verbal
aggressive, and verbal non-aggressive behaviors (Cohen-Mansfield et al,, 1989). The
International Psychogeriatric Association (IPA)’s provisional consensus on agitation in
cognitive disorders also includes verbal and physical aggression as manifestation of
agitation (Cummings et al., 2015). In contrast to this unidimensional concept of BSD, our

findings demonstrated that they are heterogeneous. Consistent with findings of Volicer et
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al. (2007) and Volicer and Galik (2018), non-aggressive behaviors occur when people
with dementia are solitary and unoccupied; rejection of care and aggression involves
interaction with other people and directs toward others; and rejection of care is
particularly invoked by the approaches to direct care used by staff.

Furthermore, our preliminary results on the pattern of the association between
specific types of triggers and type of behavioral symptoms during our analysis aligned
with Wehry's (2015) differentiating scheme between agitation and aggression among
people with dementia, and this distinction informed our ongoing data analysis. Wehry
(2015) proposed that while agitation is an expression that “something is wrong with me.
Do something!”, aggression is an expression for “something is wrong with you. STOP!
Leave me alone” (pp. 40, 43). Considered through this model, our findings show that
aggressive behavioral symptoms with or without rejection of care were mainly associated
with interpersonal triggers including unsolicited direct-care (e.g., abrupt initiation of care
and continuous provision of care despite veterans’ verbal refusal of care), staff
instructions that were highly directive, and negative interpersonal relationships with
others that hinder veterans exercising autonomy and independence. In contrast, most of
the non-aggressive behaviors were associated with intrapersonal triggers such as
physiological (unmet) and emotional distress, and boredom or discomfort from
inappropriate stimulation from social and physical environments. This is also consistent
with findings from a prior observational study showing discomfort was significantly

associated with manifestation of verbally agitated behaviors such as constant requests for
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attention, complaining, and screaming, and boredom and sensory deprivation tended to
contribute to physical non-aggressive behaviors (Cohen-Mansfield et al., 2015). Thus,

failing to distinguish rejection of care, agitation, and aggression can be problematic, as
they seem to have distinct clusters of triggers.

We also found that the verbal refusal of care escalated to combativeness towards
staff when direct-care staff proceeded to attempt to provide care or assistance without
respecting the veteran’s verbal refusal of care. The concepts of proactive aggression
versus reactive aggression can be applied to understand the meaning of BSD. While
proactive aggression is characterized by involving calculation of potential benefits versus
harms, planning, and premeditation, reactive aggression is defined by being impulsive
and unplanned and defensive themselves from the perceived threats (Bushman &
Anderson, 2001; Miller & Lynam, 2006; Volicer & Galik, 2018). Proactive aggression is
considered rare in persons with moderate to severe dementia given the impairment of
executive dysfunction, thus most aggressive behavior in persons with dementia is
considered reactive (Paschali et al., 2018; Volicer & Galik, 2018). However, as Bushman
and Anderson (2001) warned, too rigid a distinction between the two concepts can lead to
failure of understanding complex phenomena of human aggression, and these different
motives can be mixed in the manifestation of BSD. For example, the initial verbal refusal
of care or passive resistance toward staff might involve proactive motives. The behaviors
might be exhibited to express that they do not want help from others that does not take

into account their needs and preferences, thus defending themselves from the unwanted
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interaction. When staff do not stop initiating care provision despite veterans’ refusal, the
veteran may perceive the care as a threat and become angry and impulsive, thereby the
proactive rejection of care escalates to reactive/hostile combativeness directed toward
staff. Thus, healthcare providers and caregivers need to understand the underlying
reasons why persons with dementia reject the care and identify the discrepancies between
preferences of persons with dementia and the care initiated by caregivers. Staff should
employ this person-centered approach as early as possible in care to prevent aggression
and related sequelae such as persons with dementia not receiving necessary basic care or
placing themselves and caregivers at risk for injuries.

The ecological model (Bronfenbrenner, 1977; Bronfenbrenner & Morris, 2006),
which proposes that human behaviors both shape and are shaped by multiple levels of
influences that are embedded into a nested structure, provides a helpful framework
through which the findings can be interpreted. Four domains of triggers emerged from the
current study and encompass four levels--intrapersonal, interpersonal, immediate
environmental, and larger organizational level. The triggers for behavioral symptoms
may arise in a complex manner involving multiple sources of trigger and thereby
contribute to BSD. For example, intrapersonal factors related to vision and hearing
impairment interplayed with an overstimulating environment contributed to non-
aggressive behaviors. Thus, using the ecological framework to categorize behavioral
triggers provides a more holistic way to understand behavioral symptom manifestations.

This holistic approach using the ecological model is also a way to integrate and extend
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findings from previous studies, which have focused on one type of symptom at a time
such as disruptive vocalization or have tested interventions primarily targeting a single
layer of influence such as music therapy, environmental modification, or structured
recreational activities (Beck et al., 2011; Majic et al., 2012; Scales et al., 2018; Whall et
al., 2008). Since the multi-level triggers are interrelated from the intrapersonal level to
the larger organizational level, interventions that only target one level of trigger and/or
one individual symptom are unlikely to address behavioral symptoms resulting from the
entangled multiple factors embedded in the nested structure of persons with dementia and
therefore will be less likely to have a long-term effect on BSD.

We noted that some behavioral symptoms that staff identified as challenging
could be construed as a normal response to an overly restrictive culture of care. Labeling
the behaviors among people with dementia as behavioral symptoms from the
deterministic biomedical view of dementia has been criticized, as the approach reduces
opportunities to address situations related to intrapersonal, interpersonal, and
environmental needs of people with dementia (Caspi, 2013; Dupuis et al., 2012;
Macaulay, 2018). A previous study revealed the pervasive biomedical view of dementia
from which nursing home residents’ behaviors were filtered by assessing whether or not
the resident had a diagnosis of dementia and was pathologized and problematized as
“challenging” (Dupuis et al., 2012). In line with that study, our study shows that the
behavioral “symptoms” such as ambulation without staff assistance for voiding or

helping others could be construed as a normal human response in people without
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cognitive impairment to which staff need to adapt. The organizational culture that shapes
the staff perspectives on the provision of care influences how staff conceptualize and
attach meaning to behaviors (Kales et al., 2015).

Our findings have several implications for research and practice. First, our
findings highlight the importance of differentiating rejection of care, non-aggressive
behaviors, and aggressive behaviors, as different modifiable triggers are associated with
these different types of behavioral symptoms, and therefore distinct care strategies are
required. The findings suggest that development of new typologies of behavioral
symptoms that take into account context and provide more fine-grained description are
needed. The new typologies that connect situational triggers to behavioral manifestations
may be more practical for caregivers and healthcare providers in developing person-
centered non-pharmacological interventions. Along with the refinement of BSD
typologies, training programs and practice guidelines need to be developed for helping
direct-care staff such as nursing assistants interpret the BSD and recognize needs and
preferences of veterans with dementia and for facilitating implementation of
interdisciplinary person-centered strategies. These additional supports for caregivers hold
potential not only to reduce the adverse outcomes of BSD, but also to improve quality of
life and well-being of veterans with dementia.

Once we differentiate the individual behavioral symptoms relating to the triggers,
it is also important to recognize that behavioral symptoms co-occur in the presence of

multiple triggers, and staff will also need to understand the temporal relationships of BSD

96



(e.g., unresolved unmet needs associated with initial behaviors may result in other types
of behavioral symptoms). In recognition of the multilevel nature of behavioral symptoms
and their triggers and guided by the ecological model, development of multi-level
interventions that address and affect more than one level of influence to maximize the
effect of the interventions should be promoted. The STAR-VA program provides a clear
example of how a multi-level intervention can be implemented. Using the multi-
component, person-centered, problem-solving process, CLC staff participating in the
program learned how to modify their own behaviors, the daily activities, and the
environment, and previous research showed the decrease in frequency and severity of the
BSD (Karel et al., 2016; Karlin et al., 2014). The Describe, Investigate, Create, Evaluate
(DICE) approach, which targets the multi-level influences encompassing person,
caregiver, social and physical environment, and cultural factors, is also aligned with the

ecological model (Kales et al., 2014).

3.4.1 Strengths and Limitations

A key strength of this study is that we analyzed a relatively large dataset for a
qualitative study from a multi-site program, so the application of the findings is likely to
be more broadly generalizable than if the program had only been implemented in one
location. Also, the data were obtained through the collaboration of an interdisciplinary
STAR-VA team that included all members that were involved in veteran care. The
triangulation via use of different types of informants makes the data more reliable and

reflective of the larger organizational culture rather than a single discipline only.
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Although the STAR-VA purposively selected veterans for participation, our stratified
random sampling for the present study from the larger dataset along with a large sample
can reduce the likelihood of selection bias (Shenton, 2004).

Despite the relatively large sample size and multi-site data collection, the findings
represent only a starting point for understanding the patterns of a diverse set of triggers
and behavioral symptoms among veterans with dementia. Other potential confounding
factors may not have been taken into account that influence the relationship between
triggers and BSD in this study. Given that CLCs vary substantially, the methodological
limitations of this study may underestimate the effect of different organizational and
environmental features. Further research needs to account for organizational and
environmental features (e.g., staffing, routines of personal care, staff values, lighting, and
structured activities). Moreover, the CLCs that participated in the STAR-VA intervention
had higher rates of disruptive behavior reports, related staff injury, and comorbid
psychiatric disorders compared to the other CLCs that did not participate in the
intervention. Veterans selected as training cases were also the most concerning to the
team. Thus, the severe level of BSD and the comorbid illnesses as well as the
organizational differences limit the generalizability of our findings to other veterans with
dementia. Further research is also required to examine the effect of veterans’
sociodemographic (e.g., gender, age, and combat exposure) and clinical characteristics
(e.g., dementia stage, mental disorders, prescribed medications, and functional status) and

their interaction with physical and social environmental factors on BSD.
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3.5 Conclusion

This paper has explored how BSD are manifested among veterans receiving care
in CLCs in the context of personal, interpersonal/social, and environmental factors.
Failing to distinguish rejection of care, agitation, and aggressive behaviors can be
problematic, as they seem to have distinct clusters of triggers. Our findings also indicate
that behavioral symptoms can be classified with their triggers rather than the behavior
itself so as to better understand the context and address the triggers. Using the socio-
ecological framework to categorize behavioral triggers provides a more holistic approach
to understand BSD, as symptoms seem to arise in a complex manner involving multiple
sources of triggers. Taking a person-centered approach to understanding BSD has
important implications for how we classify and treat the symptoms and thus improve

outcomes for veterans with dementia.
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4. Background Factors, Interpersonal Triggers,
Rejection of Care, and Aggression in Older Veterans
with Dementia with and without PTSD

4.1 Background

Rejection of care and aggression are among the most distressing symptoms
experienced by persons with dementia and their caregivers, and they represent one of the
major barriers to providing high quality of care for persons with dementia in residential
long-term care settings (Chappell & Penning, 1996; Konno et al., 2014; Willumsen et al.,
2012). Rejection of care in dementia refers to behaviors that interfere with the provision
of care that is necessary to achieve one’s goals for health and well-being and manifests
with various verbal and physical behaviors such as verbal refusal, argumentative
behaviors, physical resistance, and physical aggression (Ishii et al., 2012; Mahoney et al.,
1999; Saliba & Buchanan, 2008). Aggression refers to any threatening and hostile
behavior directed toward other persons or objects, or towards individuals with dementia
themselves, and encompasses verbal and physical behaviors such as hitting, kicking, and
verbal threats (Ryden, 1988; Whall et al., 2008).

Rejection of care and aggression have adverse consequences for both persons
with dementia and their caregivers in residential long-term care settings. These behaviors
often result in increased use of psychotropic drugs and physical restraints (Nijk et al.,
2009; Selbaek et al., 2007) and place persons with dementia and caregivers at risk for

injuries (de Jonghe-Rouleau et al., 2005; Kunik, Snow, Davila, McNeese, et al., 2010).
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These behaviors also are associated with increased burden and decreased quality of life of
caregivers (Hart et al., 2003; Kunik, Snow, Davila, McNeese, et al., 2010; Samus et al.,

2005).

4.1.1 Theoretical Framework

The need-driven dementia-compromised behavior (NDB) model has been used
extensively in both clinical practice and research to understand how behavioral symptoms
arise and to guide their treatment (Algase et al., 1996). The NDB model views behavioral
symptoms of dementia as both functional responses to unmet needs of persons living with
dementia, and a means of expressing those unmet needs, thus, they represent meaningful
indicators for caregivers to identify unmet needs and establish care plans that address the
unmet needs (Algase et al., 1996; Kolanowski, 1999). In the NDB model, behaviors arise
from two interacting types of factors--background and proximal factors. Background
factors consist of individual characteristics including sociodemographic characteristics,
personal underlying health status, functional status, psychosocial factors (e.g., comorbid
psychiatric disorders, premorbid personality, behavioral response to stress) and are
considered relatively stable and not frequently changeable. Proximal factors consist of
fluctuating and changing states of physiological and psychological unmet needs and
situational and immediate social and physical environmental conditions that trigger
occurrence of behaviors in at-risk individuals (Algase et al., 1996; Kolanowski, 1999).

Based on the main propositions of the NDB model, background and proximal

factors are hypothesized to have direct effects on behaviors, and background factors to
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have indirect effects on behaviors through proximal factors. Additionally, background
factors can alter or affect an individual’s abilities and how they experience and interact
with their environment (social and physical), thus placing individuals with dementia at
increased risk for exhibiting the behaviors. In other words, background factors can
moderate the effects of proximal factors on the behavioral symptoms of dementia (Algase

et al., 2007).

Background factors
Dementia-compromised functions

Health status
Socio-demographic
Psychosocial
NDBs
Rejection of care
Aggression

Proximal factors
Physiological need state
Psychological need state

Physical environment
Social environment

Figure 3: Need-driven dementia-compromised behavior (NDB) model (Algase et al.,
1996) applied to current study

Background factors that have been shown to affect rejection of care and
aggression included premorbid personality, depression, functional status, and cognitive
status (Kolanowski et al., 2017; Kunik et al., 2003; Kunik, Snow, Davila, Steele, et al.,

2010; Morgan et al., 2012). Empirical studies have demonstrated that interpersonal
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factors, including caregiver burden, the quality of the relationship between persons with
dementia and caregivers, communication approaches used by caregivers, and lack of
meaningful social interactions each plays a crucial role in rejection of care and aggression.
The results from the qualitative analysis of Chapter 3, which analyzed a 20% sample of
STAR-VA participants, also indicate that interpersonal triggers, including interactions
with caregivers and others are the most common precursors to rejection of care and
aggression, while intrapersonal and environmental triggers are associated with non-
aggressive behaviors. However, exactly how interpersonal factors as a proximal factor
interact with other background factors and consequently trigger the occurrence of
behavioral symptoms of rejection of care and aggression still remains unclear within the
NDB model.

The NDB model also recognizes the salient influence of earlier life experience as
a background factor that dynamically interact with proximal factors in current life
circumstances and results in behavioral symptoms of dementia (Algase et al., 1996). For
older veterans, military service and related factors are among the most important
background factors. Yet, they have been overlooked and seldom been measured in prior
studies on behavioral symptoms of dementia. Military service is a common and
influential life event among older adults who were born early in the 20" century, and has
long-term consequences on physical, psychological, social functioning and well-being in
later life (Settersten, 2006; Settersten & Patterson, 2006; Spiro et al., 2016b).

Posttraumatic stress disorder (PTSD) is one of the most common sequelae of military
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service during wartime, particularly among those who are exposed to combat (Yaffe et al.,
2010a). In Vietnam veterans, a lifetime prevalence of combat-related PTSD was 20% to
30% (Dohrenwend et al., 2006). Almost five decades after being exposed to combat in
World War Il and the Korean War, a significant minority of older veterans had a
diagnosis of PTSD with a prevalence rate of 12% (Spiro et al., 1994). PTSD can be a
chronic disorder with its symptom severity fluctuating over an individual’s lifespan.
Furthermore, the symptoms that were absent or well controlled in earlier life can develop
after decades in older adults who are challenged by current additional stressors (Averill &
Beck, 2000; Lapp et al., 2011).

A complex bidirectional relationship between dementia and PTSD throughout
one’s life has been suggested (Desmarais et al., 2020). Recent studies indicate that
veterans with PTSD are nearly twice as likely to develop dementia compared to those
without PTSD (Meziab et al., 2014; Qureshi et al., 2010b; Yaffe et al., 2010a).
Emergence of new or delayed-onset PTSD and worsening symptoms of PTSD were also
found among people with dementia who had a history of early-life trauma (Desmarais et
al., 2020). These lifelong complex relationships between PTSD and dementia also
suggest that the features of behavioral symptoms of dementia may differ between
veterans with and without PTSD. Cook et al. (2003) suggests that the threshold for
response to trauma-related stimuli may be lowered in veterans who have co-occurring
dementia and PTSD. PTSD related to traumatic life events such as combat exposure may

make it more likely that veterans with dementia will exhibit behavioral symptoms of
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dementia, particularly in the presence of current interpersonal or environmental triggers
(American Psychiatric Association, 2016; Cook et al., 2003).

Veterans with co-occurring dementia and PTSD living in residential long-term
care settings are more likely to encounter a range of trauma-related interpersonal and
environmental triggers. The range of triggers in the immediate environment encompasses
both physical and social stimuli from the close proximity of other residents and
caregivers. Residents in this setting live in close quarters, where they are exposed to
bedridden patients, delirious residents’ moaning, shouting, and noxious scents. In
addition, caregiver ethnicity may evoke wartime memories, and caregiver behavior such
as speaking loudly, being impatient, and the use of authority or control can aggravate
symptoms. Perceived loss of control over the environment (e.g., temperature or light) and
daily routines and activities can also be a trigger of behavioral symptoms of dementia.
When veterans with dementia who have a trauma experience in their earlier life and
current PTSD feel threatened and unsafe in this setting, defensive and impulsive
behaviors can be exacerbated and manifested with rejection of care and aggression
(Carlson et al., 2008; Cook et al., 2003).

Furthermore, veterans with dementia and PTSD may particularly be vulnerable to
interpersonal triggers. Previous longitudinal studies showed that persisting symptoms of
PTSD in veterans are associated with poorer social and interpersonal functioning
(Koenen et al., 2008; Sheffler et al., 2015). Veterans with PTSD are also likely to have

difficulty in self-disclosure and diminished expressiveness related to the emotional

105



numbing symptoms of PTSD, which may result in increased distress within interpersonal
relationships (Campbell & Renshaw, 2013). This lasting effect of PTSD on social and
interpersonal functioning suggests that it would be helpful to investigate the influence of
PTSD on the relationships of behavioral symptoms of rejection of care and aggression
with interpersonal triggers and other background factors in veterans with co-occurring
dementia and PTSD. Yet, PTSD has barely been considered and measured in attempts to
understand behavioral symptoms such as rejection of care and aggression in older
veterans with dementia. Altogether, it is necessary to investigate how PTSD influences
rejection of care and aggression in order to guide clinical practice for older veterans with

co-occurring dementia and PTSD living in residential long-term care settings.

4.2. Research Question and Aims

4.2.1 Research Question

Does the pattern of relationships among background factors, proximal factors
(interpersonal trigger), and behavioral symptoms of rejection of care and aggression

differ between veterans with and without PTSD?

4.2.2 Aims

To answer the question, we aimed to test hypothesized pathways between
background factors, interpersonal triggers, rejection of care, and aggression, and then to
explore the moderating effect of PTSD on the hypothesized pathways in veterans with

dementia with and without co-occurring PTSD.
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4.3 Hypothesized Model

Building upon the NDB model and a review of the literature, the model specified
in Figure 4 was proposed for the current study. We conceptualized comorbid PTSD as a
background factor since the pervasive influence of PTSD on one’s lifespan is an enduring
characteristic of a veteran that places him at risk for behavioral symptoms of dementia
and can be thought of as an indicator of an earlier traumatic event. Interpersonal triggers
are considered a proximal factor related to behavioral symptoms of dementia. Having a
history of PTSD diagnosis was assessed through a chart review at baseline before the
behavioral symptoms of dementia and their triggers were observed during the STAR-VA
program, and current symptoms of PTSD were not measured. Thus, comorbid PTSD
identified at baseline represents an underlying health condition or psychosocial
background factor.

We hypothesized that both interpersonal triggers and background factors (i.e. age,
marital status, education level, a history of combat exposure, cognitive and functional
status, and anxiety and depression) have direct effects on rejection of care and aggression.
We also hypothesized that background factors have indirect effects on rejection of care
and aggression via interpersonal triggers. The correlations between rejection of care and
aggression and among several background factors are also hypothesized as depicted in
Figure 4.

Based on the propositions of the NDB model, the background factor of comorbid

PTSD is hypothesized to moderate the effect of proximal factors and their relationship
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with other background factors on the occurrence of behaviors. Understanding whether
these relationships among background and proximal factors would help to identify
individuals with dementia who are at greater risk for displaying certain types of behaviors.
A base model was developed to examine whether different causal processes
underlie the relationships among background and proximal factors and behavioral
outcomes between two groups with and without PTSD. Since no studies have been
conducted to examine the moderating effect of PTSD on the underlying mechanisms
associated with interpersonal triggers and its interaction with other background factors
and behavioral outcomes of rejection of care and aggression, there was not enough
empirical justification to specify individual pathways on which PTSD will potentially act
as a moderator. Therefore, we did not include any specific interaction terms of PTSD
within this model. Moreover, incorporating the variable of PTSD as a predictor variable
within the base model and modelling all the potential interaction terms to test the
moderation effect may have resulted in overfitting a complex model with random errors.
Instead we chose to compare this base model with a model that included comorbid PTSD
as a classifying variable that grouped samples to two groups—Vveterans with and without
PTSD. Comparing the two models (one for veterans with PTSD and the other for those
without PTSD) would allow us to examine different causal processes that may be present
in the two groups, including potential indirect effects, the effect of combat exposure, and

other variables in the NDB model (Richiardi et al., 2013).
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Figure 4: The hypothesized structural equation model

4.4 Methods

This is a secondary analysis of data from a training program evaluation of the
intervention on managing behavioral symptoms of dementia known as STAR-VA (Karel
et al., 2016; Karlin et al., 2014). A mixed methods approach was employed to integrate

quantitative data measured by standardized measures and text data that captured the

interdisciplinary care team’s observations of behavioral symptoms and their

circumstances derived from the STAR-VA dataset. Specifically, after converting text data

to categorical variables for statistical inferences, we implemented structural equational
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modeling (SEM) for simultaneous testing of multiple hypothesized paths (Bollen & Long,
1992) and compared the patterns of relationships among variables between veterans with

and without PTSD.

4.4.1 Data Source

The STAR-VA intervention, adapted from the Staff Training in Assisted Living
Residences (STAR) program for implementation with veterans with dementia living in
VA nursing homes (called “Community Living Centers [CLCs]”), is an interdisciplinary,
multicomponent psychosocial intervention for managing behavioral symptoms of
dementia (Karel et al., 2016; Karlin et al., 2014). The STAR-VA evaluation dataset
contains a combination of standardized measures of veterans’ clinical characteristics and
text data that captured the care team’s observations of behavioral symptom characteristics,
along with the antecedents, consequences, severity, and frequency of the behaviors. In
STAR-VA, mental health providers (psychologists or psychiatric providers) called
behavioral coordinators and registered nurse (RN) champions served as a leadership dyad
and implemented the STAR-VA intervention with the CLC interdisciplinary staff,
engaged in in-person or virtual training sessions, and participated in program evaluation
activities. As a core component of the STAR-VA intervention, CLC mental health
providers and/or registered nurse champions completed weekly behavioral assessment
and care planning cards, hereinafter referred to as ABC cards. The ABC cards provided a
structured approach to identifying and modifying intrapersonal, interpersonal, and/or

environmental Activators and Consequences of Behaviors by responding to the following
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open-ended structured questions: “what happened just before the behavior?” “what was
the resident doing?”” “who was present?” “where was this happening?” “when was this
happening?” “what happened just after behaviors?”” A more detailed description about
STAR-VA and the study procedure can be found elsewhere (Karel et al., 2016; Karlin et

al., 2014).

4.4.2 Participants and Setting

CLCs were selected for the STAR-VA intervention if they cared for veterans with
behavioral symptoms of dementia, had a mental health provider integrated into the
interdisciplinary team, and support from nurses, the facility, and leadership to implement
the interventions. Veterans living in VA CLCs were enrolled in STAR-VA if they had a
diagnosis of dementia and a dementia-related behavior that was distressing to the veteran,
other CLC residents, family, or staff. Veterans were excluded if they were having
behaviors directly related to delirium, acute medical illness, acute medical illness, acute
psychotic symptoms, or a recent traumatic brain injury; having active primary serious
mental illness diagnoses such as schizophrenia-related disorder or bipolar disorder; or
receiving end-of-life care. STAR-VA is an ongoing intervention and training program
and still being implemented at VA CLCs. From 2013 to 2016, 76 CLCs participated in
the STAR-VA training program, and 315 veterans living in the CLCs were participants in
the training program. The data from the 315 veterans who participated in the 2013-2016

STAR-VA program were included in the current analysis.
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4.4.3 Measures

Socio-demographics: Socio-demographic variables including age, sex, race,
education level, war era, and combat exposure were obtained using a Veteran
Demographic/Background Information Questionnaire completed by the behavioral
coordinators, with input from the interdisciplinary team and through the review of VA
medical records.

Cognitive status: The Blessed Orientation-Memory-Concentration test was
administered to evaluate cognitive functioning at baseline (BOMC; Meiran et al., 1996).
The BOMC consists of six items assessing orientation (year, month, and time of day),
memory (delayed recall of a simple sentence), and concentration (counting backward
from 20 to 1; saying the months of the year backward). A weighted score of 10 or greater
reveals signs related to cognitive impairment. BOMC has been validated with well-
established psychometric properties (Katzman et al., 1983; Wade & Vergis, 1999).
Cronbach’s a measured for the BOMC in our sample was 0.75, which indicates an
acceptable internal consistency.

Functional status: The Functional Assessment Staging Tool (FAST) was
administered to assess functional status (Reisberg, 1988). The FAST, a unidimensional
scale, measures an individual’s overall functioning based on a rater’s observations
consisting of seven items. On a scale of 1 to 7, a score of 1 indicates no functional

impairment and 7 indicates severe impairment.
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Depression: The Cornell Scale for Depression in Dementia (CSDD) was used to
assess level of depressive symptoms at baseline (Alexopoulos et al., 1988). The CSDD is
a 19-item questionnaire based on semi-structured interviews with the veteran and another
reliable informant. The measure consists of 19 items in five areas: four items for mood,
four for behavior disturbances, three for physical signs of depression, four for cyclic
functions, and four for disturbances in ideation. A three-point Likert scale was used to
indicate the severity of symptoms (0 = absence of symptoms, 1 = mild or intermittent
symptoms, and 2 = severe symptoms). A total score of eight or greater suggests
significant symptoms of depression. In our sample, Cronbach’s a for CSDD was (.83,
which indicates good internal consistency.

Anxiety: The Rating Anxiety in Dementia (RAID) was utilized to assess the level
of anxiety symptoms at baseline (Shankar et al., 1999). The RAID is an 18-item Likert
scale questionnaire based on participant observation, an interview, and an informant
report. This measure contains four subsets that measure worry in five questions,
apprehension and vigilance in four questions, motor tension in four questions, and
autonomic hypersensitivity in five questions. Item response ranges from0to 3 (0 =
absence of symptoms, 1 = mild or intermittent symptoms, 2 = moderate symptoms, and 3
= severe symptoms). A total score of 11 or greater suggests significant symptoms of
anxiety. In our sample, Cronbach’s o for CSDD was 0.94, which demonstrates good

internal consistency.
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PTSD: Behavioral Coordinators also assessed whether the veteran has a diagnosis
of PTSD through medical chart review or with input from all available informants as part
of the Demographic/Background Information questionnaire.

Interpersonal triggers, rejection of care, and aggression: Text data derived
from written responses to open-ended structured questions on the ABC cards were
evaluated to determine whether interpersonal relationships were a triggering factor in a
given veteran’s behavioral symptom manifestation, and to classify the behavioral
symptom as an episode of rejection of care, aggression, or both. We excluded any cases if
the target behaviors were completely different between cards, or if the information on the
cards for the case was too limited to allow interpretation. Although in most cases
behavioral symptoms and triggers did not vary between cards, we reviewed the initial as
well as last card in detail for this analysis to capture the information comprehensively.
For cases where the initial or last card had key information missing, we used information
from the remaining cards.

We used the initial assessment card for this analysis as the behavioral symptoms
tended to have improved while the intervention was being implemented to reduce those
symptoms. For cases where the initial card had key information missing, we used the next
card available. The text data coded during the qualitative analysis was converted into the
categorical variables (i.e., data transformation) for statistical inference. A detailed

description of our data transformation process is described in the Data Analysis section.
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4.4.4 Data Analysis

Data analysis using a mixed methods approach that integrates the qualitative and
quantitative data was conducted in three phases. We first converted qualitative data into
categorical variables, then combined them with existing quantitative data, and finally

conducted statistical analyses to achieve study aims (Sandelowski et al., 2006).

4.4.4.1 Phase 1-Coding

During the first phase, qualitative coding of text data for the 315 cases obtained
from STAR-VA ABC Cards was conducted using Nvivo software (QSR International,
2015). We used a set of a priori codes developed from the qualitative study of
manifestations of behavioral symptoms of dementia and contextual triggers using a
stratified random sample of 66 veterans by the presence of PTSD and combat exposure
from the same dataset described in Chapter 3. The a priori codes were developed based
on a review of literature, and the codes for interpersonal triggers, rejection of care, and
physical and verbal aggression and their operational definitions are provided in Appendix
D (Tables 18 and 19). The coding team consisted of three coders: a PhD student in
Nursing with clinical experience with older adults with dementia as a RN (BK), a PhD-
level clinical nurse researcher (ESM), and a masters-level RN who has clinical
experience in VA CLCs (LG). A PhD-level psychologist with expertise in geriatric
mental health (MJK) served as a consultant throughout the coding and analysis process.
Each case was coded by two coders using a combination of a priori and data-driven codes.

Coders engaged in peer debriefing on a weekly basis to discuss new codes identified from
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the individual coding process and refined the code book. Discrepancies on applied codes
between coders were reviewed and discussed until the discrepancies were reconciled

during the weekly debriefing sessions.

4.4.4.2 Phase 2-Data transformation

During the second phase, we converted coded text data into quantitative data,
which is known as “data transformation.” This step aims to put the text data into a form
amenable to statistical assimilation with numerical data, thereby allowing for statistical
inferences (Onwuegbuzie & Teddlie, 2003; Sandelowski, 2001; Sandelowski et al., 2011).
The presence of rejection of care, aggression (physical and/or verbal), and interpersonal
triggers were converted into each dichotomous variable that represents whether the
veteran exhibited rejection of care (no = 0 vs. yes = 1), aggression (no = 0 vs. yes = 1),
and had interpersonal triggers (no = 0 vs. yes = 1). For example, if there was any text data
that was coded with the code of “rejection of care” on the ABC Card for a veteran, the

categorical variable for rejection of care was coded as “1” for the sample.

4.4.4.3 Phase 3-Statistical analysis

We created a new dataset that incorporated both the categorical variables
converted from the text data and the existing quantitative data. The descriptive and
bivariate analyses were performed using statistical package IBM SPSS version 26 (IBM
Corp, 2019). Missing data analyses and imputation procedures were conducted. The rate
of missing data across variables ranged from 2.5% to 23.2% (presented in Table 4), and

Little’s test (1988) indicated that the missing pattern was missing completely at random
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(x?=574.681, df = 553, p = .253). Therefore, an expectation-maximization (EM)
algorithm was used to impute missing values.

Analysis of Moment Structures (AMOS) version 26 software was used to conduct
SEM analyses. Bootstrapping was implemented to address the issues of unstable standard
error estimation resulting from the small sample and the non-normality of dichotomous
variables (Efron & Tibshirani, 1993). The model fit was assessed by following goodness-
of-fit indices: y? statistic with its p-value (desired p-value > .05), goodness-of-fit index
(GIF; desired value >.90), normed fit index (NFI; desired value > .90), comparative fit
index (CFlI; desired value > .90), incremental fit index (IFI; desired value > .90), relative
fit index (RFI; desired value > .90), and root-mean-square error of approximation
(RMSEA, desired value <.08; Hu & Bentler, 1999). After identifying a final base SEM
model, a multi-group SEM was conducted to examine the moderation effect of PTSD on
the pathways by testing the invariance of the pathways across the two groups (PTSD vs.
No PTSD). In the multi-group SEM, equality constraints were imposed on the pathways
in the constrained model, and the data for both groups were simultaneously analyzed to
obtain efficient estimates. In the unconstrained model, the pathways were allowed to vary
across the two groups. The nested y? statistic was used to compare the fit between
constrained and unconstrained models. Our criterion for determining presence of a
moderation effect was as follows: If the unconstrained model yielded a better model fit, it
would suggest that the hypothesized pathways were moderated by PTSD. In other words,

if the strengths of pathways among the variables in the model were statistically
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significantly different between two groups, then a moderation effect was said to exist

(Byrne, 2004).

4.5 Results

This study included 315 veterans who participated in the STAR-VA intervention
from 2013 to 2016. The mean age of the veterans was 78.9 years (SD = 10.44), and the
majority of veterans were white males. Of 315, 25% (n=78) of veterans had a PTSD
diagnosis. Veterans who had a diagnosis of PTSD tend to be in a younger age group and
had significantly greater functional impairment and more severe symptoms of depression
compared to those without PTSD. Table 9 presents participant characteristics by two

groups. Correlations among the study variables are shown in Table 10.
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Table 9: Characteristics of veterans who participated in STAR-VA by presence of

PTSD
Variables Total PTSD group No PTSD p-value
(n=315) (n=78) group
(n=220)
Age, % (n) <.001
50-59 2.9 (8) 0.0 (0) 3.9(8)
60-69 17.4 (48) 36.6 (26) 10.7 (22)
70-79 21.7 (60) 22.5 (16) 21.5 (44)
80-89 26.8 (74) 14.1 (10) 31.2 (64)
90 or above 31.2 (86) 26.8 (19) 32.7 (67)
Sex, % (n)
Male 96.3 (287) 96.2 (75) 96.4 (212)  1.000
Female 3.7 (11) 3.8(3) 3.6 (8)
Race, % (n) 1.000
White 75.8 (225) 75.3 (58) 75.9 (167)
Other race 24.2 (72) 24.7 (19) 24.1 (53)
Marital status, % (n) 214
Married/Partnered 39.0 (115) 44.9 (35) 36.9 (80)
Not married 61.0 (180) 55.1 (43) 63.1 (137)
Education level, % (n) 325
High school or less 60.1 (161) 55.1 (38) 61.8 (123)
Some college or above 39.9 (107) 44.9 (31) 38.2 (76)
Combat exposure, % <.001
Having combat 56.9 (136) 84.9 (62) 44.6 (74)
exposure
No combat exposure 43.1 (103) 15.1 (11) 55.4 (92)
BOMC, mean (SD) 21.4 (7.43) 21.9 (7.42) 21.1 (7.35) 417
FAST, mean (SD) 5.8 (.78) 6.0 (.75) 5.8 (.79) 041
CSDD, mean (SD) 10.1 (5.55) 11.4 (6.10) 9.8 (5.34) 027
RAID, mean (SD) 11.3 (7.10) 12.8 (6.53) 10.9 (7.30) .059

Note. BOMC, Blessed Orientation-Memory-Concentration; FAST, Functional Assessment Staging Tool;
CSDD, Cornell Scale for Depression in Dementia; RAID, Rating Anxiety in Dementia; p-value was
presented for chi-square tests for categorical variables and for t-test for continuous variables.
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Table 10: Correlations among study variables (N=315)

1 2 3 4 5 6 7 8 9 10 11 12 Missing (%)
1. Age? 1 -048 -158™ -.005 -.176" .069 -.005 .006 .037 .010 031 -.024 10.2
2. Marital 1 -011 113 .072 .088 .080 .055 .053 035 -.025 104 54

status®

3. Education level® 1 -.066 060 -.133° -095 -016 .057 .085 -.010 .031 14.3
4. Combat exposure® 1 .375™ 1577 118 141" 143" -.044 -.027 -.048 23.2
5. PTSD 1 049 119" .130* 115 .048 .105 .057 5.4
6. Cognitive status® 1 .294™ -026 -045 .003 .093 .024 7.6
7. Functional status® 1 136" .002 127" 1577 172" 7.9
8. Depression® 1 .644™ 128" .208™  .052 5.7
9. Anxiety® 1 .025 .010 .064 11.7
10. Interpersonal triggers® 1 .346™ .207™ 6.3
11. Rejection of care® 1 .072 2.5
12. Aggressive behavior® 1 2.5

Note. Unimputed dataset was used for correlational analyses; Spearman coefficients are presented for correlations of the ordinal age variable indicated
with @ with all other variables; point-biserial coefficients are presented for correlations between binary variables indicated with ? and continuous
variables indicated with ¢; Pearson coefficients are presented for correlations among continuous variables indicated with ¢; " p < .05 (2-tailed); ™ p < .01
(2-tailed)



4.5.1 Structural Equation Model

The proposed hypothesized model (Figure 4.2) did not result in an ideal fit to the
data (y* = 42.830, df = 24, p = .010; GFI = .976; NFI = .887; IFI = .947; RF| = .742; CFI
=.942; RMSEA = .050). For example, the chi-square test was significant, and several
path coefficients were nonsignificant. The model fit of the hypothesized model had room
for improvement. Thus, we employed a stepwise model generation strategy (MacCallum,
1995) to improve goodness of fit, by dropping the nonsignificant coefficients, keeping
and adding substantively meaningful and justifiable pathways. In addition, two
significant residual correlations (i.e., combat exposure with cognitive and functional
status) were added beyond those originally hypothesized, and 16 paths and two residual
correlations with non-significant coefficients were dropped. Figure 5 represents the final
fitted parsimonious model with more satisfactory and robust fit indices (y~ = 16.861, df =
14, p = .264; GFI = .987; NFI = .950; IFI =.991; RFI = .901; CFIl =.991; RMSEA
= .026).
4.5.1.1 Direct and indirect effects on rejection of care

As shown in Figure 5, there were four statistically significant direct paths to
rejection of care: from interpersonal triggers (f = .32, p =.005), depression (f =.29, p
=.018), anxiety (B =-.18, p =.023), and cognitive status (f =.10, p =.049). The path of
indirect effect of depression to rejection of care through interpersonal triggers was also
statistically significant (axp = .13x.32 = .04, p =.012). Neither functional status nor

combat exposure had significant direct or indirect effects on rejection of care.
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4.5.1.2 Direct and indirect effects on aggression

Figure 5 also demonstrates that there were two statistically significant direct paths
to aggression: one from interpersonal triggers (f = .19, p = .009) and the other from
functional status (B = .17, p =.011). Functional status also had a significant indirect effect
on aggression through interpersonal triggers (axf =.12x.19 =.02, p =.035). The indirect
path connecting depression and aggression via interpersonal triggers was also significant
(axp =.13x.19 = .03, p = .005). Anxiety, cognitive status, and combat exposure were not

associated with aggression.

Anxiety
18
Depression | Rejection of care I
©
4 Cognitive status Interpersonal

%
A7 Aggression |

16 =
Functional status

& Combat exposure

Note. Results are presented as standardized beta coefficients; blue lines are significant paths; *p < .05; **p
<.001

Figure 5: Final structural equation model.
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4 5.2 Invariant Model

The final model was tested using multi-group SEM with equality constraints on
the path coefficients across the two groups, in order to test the moderating effect of PTSD
on the hypothesized paths. The model fit indexes for the invariance model with equal
path coefficients were ¥ = 37.955, df = 37, p = .426; GFI = .972; NFI = .895; IFI = .997;
RFI =.842; CFl = .997; RMSEA = .009, which shows that the constrained model fit the
data better when compared to the unconstrained model (See Table 11). In other words,
the unconstrained and constrained models were not statistically different (y*= 6.413, df =

9, p =.698). Thus, the overall model was not moderated by PTSD.

Table 11: Comparison between unconstraint and constraint model

Model v df p GFI  NFI  IFI RFI  CFI  RMSEA

Unconstrained 31.542 28  .294 976 913 989 .826 .988 .020

Constrained 37955 37 426 972 895 997 .842 997 .009
weights

Note. GFI, goodness of fit index; NFI, normed fit index; IFI, incremental fit index; RFI, relative fit index;
CFI, comparative fit index; RMSEA, root mean square error of approximation.

Although the full model was not moderated by PTSD as a whole, not all estimates
of the direct and indirect relationships were consistent between the two groups (see
Figure 6). Thus, we explored the potential moderating effect of PTSD on partial
pathways by evaluating two separate models—one for each group and examined

similarities and differences among the pathways between the two groups. Tables 12 and
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13 present the path estimates to compare the direct and indirect effects of variables on

rejection of care and aggression between two groups.

Depression

B> Rejection of care

03
Interpersonal

Cognitive status

‘\:’o *, %

a1
.08

Functional status

Combat exposure

Note. Values in black are the standardized beta coefficients for No PTSD group; values in blue are
standardized beta coefficients for PTSD group; *p < .05; **p < .01

Figure 6: Multigroup SEM model.
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Table 12: Direct and indirect effects of variables on rejection of care by PTSD

Background and PTSD group No PTSD group
proximal factors

Direct effect  Indirect effect Direct effect Indirect effect

Proximal factor

Interpersonal triggers 42 (.087)" — .29 (.054)" -
Background factors

Cognitive status .20 (.094) — .06 (.066) -

Functional status - .03 (.056) - .04 (.019)"

Anxiety -12 (.116) ~ -20(.088)" -

Depression 23 (.115)" .09 (.041)™ .30 (.087)" .03

Combat exposure — — - _

Note. Indirect effect parameters represent the indirect effects of background factors via interpersonal
triggers; results are presented as standardized beta coefficients with standard errors in parenthesis; “p < .05;
“p<.01

Table 13: Direct and indirect effects of variables on aggression by PTSD

Background and PTSD group No PTSD group
proximal factors

Direct effect  Indirect effect Direct effect Indirect effect

Proximal factor
Interpersonal triggers 14 (.123) - .20 (.070)" -

Background factors
Cognitive status -

Functional status .28 (.125)" .01 (.023) 13 (.072) .03 (.017)"
Anxiety - - - -
Depression - .03 (.032) - .02 (.013)
Combat exposure -.02 (.110) —  -.13(.065) —

Note. Indirect effect parameters represent the indirect effect of background factors via interpersonal
triggers; results are presented as standardized beta coefficients with standard errors in parenthesis; “p < .05;
“p<.01
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4.5.2.1 Comparison of direct and indirect effects on rejection of care between PTSD
and No PTSD groups

As shown in Figure 6, in both groups, there were significant direct effects on
rejection of care from interpersonal triggers, but the magnitude was greater in veterans
with PTSD (B = .42, p =.014) compared to those without PTSD (B =.29, p =.008). In
both groups, depression also had a direct effect on rejection of care (f =.23, p=.018 for
the PTSD group; p = .30, p=.012 for the No PTSD group). While anxiety was not a
statistically significant factor on rejection of care in PTSD group ( =-.12, p = .257),
anxiety had a significant negative relationship with rejection of care among veterans
without PTSD (B =-.20, p =.007). While there was no significant relationship between
depression and interpersonal triggers in the group without PTSD, depression had a
statistically significant association with interpersonal triggers (B = .21, p =.015) and had
a significant indirect effect on rejection of care via interpersonal triggers in the PTSD
group (B =.09, p =.009). While functional status had no significant direct effect on
rejection of care in either group, a significant indirect effect of functional status via

interpersonal triggers was found only in the No PTSD group ( = .04, p =.041).

4.5.2.2 Comparison of direct and indirect effects on aggression between PTSD and No
PTSD groups

While there was no statistically significant effect of interpersonal triggers on
aggression in the PTSD group, interpersonal triggers had a significant direct effect on
aggression only in the group without PTSD (B = .20, p = .009). While there was no

statistically significant relationship between functional status and aggression in the No
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PTSD group, functional status had a significant direct effect on aggression only in the
PTSD group (B = .28, p =.044). While there was no significant direct effect of functional
status in both groups, the indirect effect of functional status via interpersonal triggers on
aggression was statistically significant only in the No PTSD group (B =.03, p =.036).
Combat exposure had a statistically significant negative relationship with aggression only

in the No PTSD group (B =-.13, p =.048).

4.6 Discussion

The purpose of this study was to explicate the relationships among background
factors and interpersonal triggers (proximal factors) and the behavioral symptoms of
rejection of care and aggression in veterans with dementia with and without PTSD using
the NDB framework as a guide. We also sought to examine the moderating effect of
PTSD on pathways hypothesized by the NDB model and to explore how specific
pathways are similar or different between veterans with dementia with and without PTSD.
The multi-group SEM revealed that PTSD overall does not moderate the pathways
among the variables as hypothesized. However, when we conducted a multi-group
analysis, our study found both similarities and differences between the two groups with
respect to how background factors and interpersonal triggers (proximal factors) relate to
behavioral symptoms. Both direct and indirect effects of background and proximal
factors on rejection of care and aggression differed among the two groups, which
suggests that these behavioral symptoms may have different mechanisms depending upon

whether or not PTSD is present. While in both PTSD and No PTSD groups, interpersonal
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triggers (proximal factors) and the depression (background factor) had direct effects on
rejection of care, the magnitude of effect for interpersonal triggers was much greater
among those with PTSD. Depression also had a greater direct effect among veterans
without PTSD compared to those with PTSD. For aggression, while background factors
such as functional status play a greater role than interpersonal triggers in aggression
among veterans with PTSD, interpersonal triggers exerted a greater direct and mediating
effect on aggression among those without PTSD.

The direct association of depression with rejection of care is consistent with
previous studies (Galindo-Garre et al., 2015; Volicer, Van der Steen, & Frijters, 2009).
However, in this current study, in veterans with PTSD, depression was also indirectly
associated with rejection of care through interpersonal triggers but not in those without
PTSD. The reason for this variability between two groups regarding the mediating effect
of interpersonal triggers is unclear. One potential explanation is that individuals with
depression are more likely to have interpersonal hypersensitivity, that is, to be overly
sensitive to the behavior and feelings of others (Wilhelm et al., 2004). Coupled with
hyperarousal, which is a common symptom of PTSD, veterans with PTSD and depression
may have more difficulty tolerating caregiver approaches that veterans interpret as
intrusive, uncaring, or threatening and thereby exhibit rejection of care. The fact that
veterans with PTSD had more severe symptoms of those without PTSD support this
interpretation. As our study demonstrated the indirect or mediated effect of depression

through interpersonal triggers, future post hoc analyses are needed to explore the specific
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types of interpersonal triggers and to what extent the interpersonal triggers mediate the
relationship between depressive symptoms and rejection of care after controlling for
covariates.

Previous studies have demonstrated that both depression and interpersonal
relationships are significant factors influencing aggressive behaviors among people with
dementia (Cipriani et al., 2011; Galindo-Garre et al., 2015; Kunik, Snow, Davila, Steele,
et al., 2010). Contrary to the direct relationships between depression and aggressive
symptoms in the previous studies and our hypothesis, our study showed that there was no
direct effect of depression. Instead, depression had an indirect or mediated effect through
interpersonal triggers on aggression in the model for all veterans with and without PTSD.
This result is similar to one other study that modeled causes of aggressive behaviors in
people with dementia, and found that depression had an indirect relationship to
aggressive symptoms that was mediated by caregiver burden (Morgan et al., 2013). On
the other hand, the multi-group analysis revealed that depression had neither a direct nor
indirect relationship through interpersonal triggers with aggression in both veterans with
and without PTSD. While depression was significantly associated with interpersonal
triggers in the veterans with PTSD, interpersonal triggers did not significantly affect
aggression in the PTSD group. This indicates that interpersonal triggers are not a
predictor for aggression in veterans with PTSD.

The significant association between functional status and aggression in the base

model for all veterans was consistent with previous studies conducted in residents with
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dementia living in long-term care settings (Lyketsos et al., 1999) and in community-
dwelling people with dementia (Eustace et al., 2001). Individuals with dementia may
exhibit aggression as a result of frustration when they are aware of their inability to
perform certain tasks (Eustace et al., 2001). Another possible explanation for the
relationship is the aphasia that frequently occurs in moderate and severe dementia
(Volicer, 2019). Welsh et al. (1996) found that impairment in language expression
significantly correlated with aggression among people with dementia living in the
community or residential care settings. They suggested that individuals with dementia
who have difficulty with verbal communication often express their needs via aggressive
behaviors (Welsh et al., 1996). They also proposed that individuals with dementia whose
communication ability is inadequate to self-express are prone to experience frustration,
which can lead to less sophisticated expression of their feelings that can be misperceived
by others as verbal aggression, or, if not interpreted as an unmet need, result in physical
aggression.

The mediating effect of interpersonal triggers on the relationship between
functional status and aggression can be explained by the fact that people with greater
functional decline require extensive assistance from caregivers to carry out their activities
of daily living, and aggressive behaviors often occur in this context (Lyketsos et al.,
1999). Furthermore, veterans with impaired cognitive function may misunderstand their
caregivers’ intention and perceive the care as a threat, thus resulting in defensive

aggression (Volicer, 2019). However, in our multi-group analysis, while functional status
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exerted a direct effect on aggression only in veterans with PTSD, the indirect effect of
functional status on rejection of care and aggression through interpersonal triggers was
found only in veterans without PTSD. The explanation for our findings that suggest
different underlying mechanisms of aggression between two groups is unclear. One
possible explanation could lie in the group differences on functional status as measured
by the FAST rating. In our sample, veterans with PTSD had more severe functional
impairment than veterans without PTSD. Perhaps, while functional impairment has an
indirect effect through interpersonal triggers on rejection of care and aggression in
individuals with moderate impairment in functional status, functional status does not
interact with interpersonal triggers when the level of impairment is severe. Importantly, it
also indicates that interpersonal triggers are not always linked to aggression.

Anxiety was negatively associated with rejection of care in the model for all
veterans. One possible explanation for the negative relationship between anxiety and
rejection of care is that rejection of care, aggression, and non-aggressive behaviors are
different and separate behavioral syndromes that have different clusters of triggers.
Previous studies found that while rejection of care and aggression tend to be invoked by
interaction with others, non-aggressive behaviors that do not involve rejection of care are
more likely to be triggered by intrapersonal factors such as emotional distress,
discomforts, and sensory deprivation (Cohen-Mansfield et al., 2015; Volicer et al., 2007).

Perhaps, in our study, veterans with more severe anxiety symptoms measured at baseline
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were more likely to have emotional distress or discomforts (intrapersonal proximal
factor), which are associated with non-aggressive behaviors not included in our analysis.

However, the multi-group analysis revealed that the negative association was
statistically significant only in veterans without PTSD. The non-significant result in the
PTSD group may be explained by the high correlation between anxiety and depression.
That is, the rejection of care in PTSD might more largely be explained by the
relationships of depression and interpersonal triggers compared to the effect of anxiety.
Although it was not within the scope of the current study, future research is needed to
include non-aggressive behaviors that do not involve rejection of care and examine the
different underlying mechanisms of behavioral symptoms of rejection of care, non-
aggressive, and aggressive behaviors.

Being exposed to combat itself was not a predictor for aggression in the base
model. However, in the multi-group model, combat exposure was negatively related to
aggression in the No PTSD group. Veterans who were exposed to combat but who did
not develop PTSD or whose symptoms of PTSD were well-controlled were less likely to
exhibit aggression compared to those without combat exposure. Perhaps resilience
developed in response to combat exposure had a long-term protective effect and made
them less prone to aggressive behavior (Aldwin et al., 1994; Park et al., 2008; Park et al.,
2012). The small size of path estimates can be explained by the high correlation between
combat exposure and PTSD, which indicates that the overall model was more largely

explained by PTSD rather than by combat exposure. Future research with larger samples
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that would permit further multi-group subdivisions by PTSD and combat exposure would
allow further examination of this conjecture.

Our findings have important implications for practice. The findings on the critical
role of interpersonal triggers as an independent and mediating factor on the behaviors
emphasize that the psychosocial interventions should emphasize interpersonal approaches
to care for those with BSD. For example, staff training programs that involve
communication skills (verbal and non-verbal) and person-centered care approaches that
incorporate veterans’ needs and preferences can be developed and implemented (Scales
et al., 2018). Healthcare providers should consider a cognitive-linguistic stimulation
intervention for improving communication ability of veterans with dementia (Moyle et al.,
2013) and massage therapy for non-verbal communication before personal care is
initiated (Woodward, 2013). Provision of meaningful activities that create opportunities
for social interaction and self-expression may improve depressive symptoms and
interpersonal relationships (Konno et al., 2014; Scales et al., 2018; Volicer, 2019).

Additionally, although there was no significant moderating effect of PTSD on the
overall model, findings from this study should alert clinicians to be aware that the
underlying mechanisms of behavioral symptoms of rejection of care and aggression
between veterans with dementia and with and without PTSD may differ. Particularly, our
multi-group analysis revealed that PTSD moderated the paths among depression,
interpersonal triggers, and rejection of care, and that depression also had indirect effects

on the occurrence of rejection of care, mediated through interpersonal triggers in veterans
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with PTSD. These findings suggest that among veterans with PTSD and depression,
ensuring that needed care is received may be particularly challenging, as the depression
increases the likelihood that interpersonal triggers will occur, and those triggers are more
highly associated with care rejection than in those without PTSD. Although cognitive and
functional decline are not reversible or curable as dementia progresses, both depression
and the interpersonal factors associated with care refusal are potentially modifiable.
These findings imply that individualized multi-component interventions are particularly
important to prevent the negative consequences of these behaviors among veterans with
dementia and PTSD who have one or more co-occurring psychiatric disorders.

Our findings also carry implications for trauma-informed care mandated by the
Center for Medicare and Medicaid Services (CMS) in 2019 for Medicare and Medicaid-
certified nursing homes. Stakeholders and healthcare providers have increasingly
recognized the pervasive influence of earlier life trauma on lives of individuals and
developed several approaches to create cultures that are sensitive to trauma and provide
safe environments to prevent re-traumatization among residents with known and
unknown trauma history (Dinnen et al., 2014; LeadingAge Maryland, 2019). Our study
provides empirical evidence to further these efforts to enhance trauma-informed care. The
first step toward providing trauma-informed dementia care would be staff training
programs to facilitate building relationships with residents and family members, upon
which staff can assess how residents’ life history including traumatic events shapes

current preferences, needs, and challenges and incorporate them into care.
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This study particularly emphasizes the importance of being sensitive to trauma
that may affect interpersonal relationships with veterans with dementia. Future research
also needs to examine the impact of physical environment triggers as proximal factors
that can potentially re-traumatize veterans with co-occurring dementia and PTSD,
consequently resulting in behavioral symptoms. The different features of causal relational
pathways between veterans with and without PTSD demonstrated in this study also raise
the issue of whether a lack of information about PTSD and lifetime trauma history may
result in inappropriate or inefficient care approaches. Strategies that increase clinicians’
vigilance to assessing potential PTSD and trauma history among veterans who cannot
provide detailed information need to be developed.

The findings from this study should be interpreted in light of several limitations.
First, our use of the dichotomized variable of PTSD diagnosis identified by STAR-VA
behavioral coordinators through chart review is one important limitation. Given we were
not able to measure PTSD on a standardized scale due to the nature of secondary data
analysis, no information was available as to the specific type of event that invoked the
PTSD, onset, chronicity, duration, and the symptom severity of PTSD. Furthermore,
there was a likelihood of underdiagnosis or misdiagnosis of PTSD. Our non-significant
results on the moderating effect of PTSD on the overall model might be attributed to the
limited information regarding the nature of trauma (e.g., severity and types) and multi-
dimensional symptoms of PTSD. For example, the moderating effect of PTSD on the

overall model might be statistically significant only among veterans with severe PTSD
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symptoms. Future studies should assess severity of combat exposure and PTSD using a
standardized dimensional scale such as Combat Exposure Scale (CES) (Keane et al.,
1989) and the Clinician-Administered PTSD Scale for DSM-5 (CAPS-5) (Weathers et al.,
2018).

A nonprobability sample limits the generalizability of results. Participants in the
parent study were a sample of convenience (i.e., those recruited from CLCs where there
were supports from a registered nurse and leadership in implementing and continuing the
intervention), which can cause a selection bias. The fact that the majority of participants
in STAR-VA were white men also makes it difficult to generalize findings to members of
racial or ethnic minority groups or women veterans. Furthermore, the cross-sectional
design of this study limits the causal inferences about the relationships among variables.
Longitudinal studies are needed to further explore the trajectories of interrelationships
among background factors, interpersonal triggers, and behavioral symptoms, which are
needed to reveal the underlying mechanisms of the behavioral symptoms of rejection of
care and aggression. Due to the nature of secondary data analysis, information on
interpersonal triggers and behavioral symptoms were limited to the text data that
described the context of behavior occurrence only for the intervention period. Lastly, we
were not able to account for all potential contributors to behavioral symptoms theorized
by the NDB model (e.g., premorbid personality, medical conditions, and environmental
and organizational factors). Future studies should also account for prescribed medication

such as antipsychotics or antidepressant and ongoing treatment for BSD or co-occurring
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psychiatric disorders including PTSD, which can be important confounding factors. In
addition, future studies should focus on examining the effects of intrapersonal triggers
such as pain and sleep disorders and environmental triggers such as noise, crowding, and
lights. Additional studies should also examine non-aggressive behaviors such as
repetitive calling or wandering in order to better understand potential different behavioral
responses to the presence of intrapersonal, interpersonal, and environmental triggers

between veterans with and without PTSD.

4.7 Conclusion

The current study investigated whether PTSD moderates the interrelationships
among background factors, interpersonal triggers, rejection of care, and aggression
among veterans with dementia living in residential long-term care settings. While no
moderation effect of PTSD on the overall model was found, our study identified similar
and distinct patterns of relationships among background factors and interpersonal triggers
to rejection of care and aggression between veterans with dementia and with and without
PTSD. Interpersonal triggers were a significant factor that influenced rejection of care
and aggression in both veterans with dementia with and without PTSD, which
emphasizes the importance of developing and implementing psychosocial interventions
that improve interpersonal relationships. The findings from this study on the mediating
role of interpersonal triggers between depression and rejection of care have implications
for developing targeted interventions for veterans with dementia with PTSD who have

greater depressive symptoms. Our study was exploratory, using a secondary data analysis

137



approach and should be confirmed by future studies designed to examine the causal

relationships using a longitudinal design.
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5. Conclusion

Dementia is a public health priority that affects over 5 million U.S. residents and
roughly 50 million people worldwide (Hebert et al., 2013; Prince et al., 2015). Against
the backdrop of great heterogeneity of diverse symptoms, behavioral symptoms are
increasingly recognized as the most challenging clinical feature of dementia since they
cause considerable distress and are a strong predictor of adverse outcomes. As discussed
in the previous chapters, behavioral symptoms of dementia have significant impact on
persons with dementia themselves, their caregivers, and healthcare providers, and have
great social and economic impact (Allegri et al., 2006; Herrmann et al., 2006; Kales et al.,
2015; Kunik, Snow, Davila, McNeeseg, et al., 2010; O'Brien & Caro, 2001; Wancata et al.,
2003).

The need-driven dementia-compromised behavior (NDB) model has
reconceptualized biomedical perspectives on behavioral symptoms of dementia to regard
symptoms as the most integrated means of expression of unmet needs centered on a
person with dementia. The NDB model integrates the biophysical and psychosocial
aspects of behavioral symptoms into both background factors—characteristics of persons
with dementia that place them at risk for behavioral symptoms and proximal factors—
contextual conditions that trigger behavioral symptoms for at-risk individuals. In the
NDB model, behavioral symptoms of dementia are viewed as arising from the dynamic
interactions of the two factors (Algase et al., 1996). While this model has provided

unique guidance for understanding the biopsychosocial underpinning of behavioral
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symptoms of dementia that incorporate the influence of earlier life experiences and the
here-and-now circumstances (Penrod et al., 2007), the causal relational paths among a
range of background and proximal factors and behavioral outcomes remain unclear. A
clearer understanding of the underlying mechanisms of behavioral symptoms of dementia
through demonstrating potential mediating and moderating effects of various factors is
needed to enhance the individualized approach to person-centered care.

Military service-related factors such as combat exposure and PTSD are important
background factors as a means of understanding and treating behavioral symptoms of
dementia in veterans. However, they have been overlooked and seldom been measured in
prior studies. The pervasive influence and impact of PTSD may also present unique
psychosocial needs, preferences, and challenges in veterans with dementia living in
residential long-term care settings. Coupled with cognitive, functional, and emotional
impairment, PTSD may increase affected individuals’ vulnerability to proximal factors
that trigger behavioral symptoms of dementia. In turn, the features of behavioral
symptoms of dementia may differ between veterans with dementia with and without
PTSD.

The past 30 years of research on behavioral symptoms of dementia has advanced
scientific knowledge by identifying various mechanisms that have laid the foundation for
non-pharmacological psychosocial interventions. However, this research has largely
overlooked the opportunity to investigate how the needs of military veterans may

influence behavioral symptoms of dementia, including those needs associated with co-
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occurring PTSD. Given the growing cohort of older veterans with co-occurring dementia
and PTSD and the unique challenges presented by the comorbid conditions, research on
behavioral symptoms of dementia among the veteran population with and without PTSD
is critical.

Thus, this dissertation aimed to provide a better understanding of behavioral
symptoms of dementia among veterans with and without PTSD. To achieve this aim, we
first synthesized the current understanding of neurocognitive and psychiatric
comorbidities of PTSD among older veterans. We then explicated the relationships
among background factors, proximal factors, and behavioral symptoms of dementia in
veterans with dementia with and without PTSD using the NDB framework as a guide.
The findings of this dissertation will both better equip caregivers and healthcare providers
who care for veterans to manage behavioral symptoms of dementia, and will also provide
valuable insights to researchers to support development of effective interventions
individualized to veterans with dementia and co-occurring psychiatric disorders,
particularly PTSD. A summary of findings for each chapter are highlighted below,

followed by implications for future research, practice, and policy.

5.1 Summary of Findings

5.1.1 Neurocognitive and Psychiatric Comorbidities of Posttraumatic
Stress Disorder Among Older Veterans: A Systematic Review

Given the paucity of attention to the relationship between PTSD and behavioral

symptoms of dementia as well as the comorbidities of PTSD and dementia among older
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veterans, this dissertation began with a systematic literature review of a broad range of
neurocognitive and psychiatric comorbidities of PTSD. Specifically, the purpose of this
systematic review was to examine the prevalence, incidence, and patterns of
neurocognitive and psychiatric comorbidities of PTSD among older veterans. This
systematic review provides necessary understanding of the unique features of
neurocognitive and psychiatric comorbidities among older veterans with PTSD and
critically evaluates the methodological limitations of existing evidence and identifies
gaps in knowledge to provide a focus for future research.

This systematic review showed that PTSD often co-occurs with one or more
neurocognitive and psychiatric disorders. Depressive disorder was the most prevalent
comorbid psychiatric disorder with PTSD, followed by anxiety and substance use
disorder, and the incidence of developing dementia was about two times higher in
veterans with PTSD than those without PTSD. Factors associated with neurocognitive
and psychiatric comorbidities of PTSD included age, combat-related exposure, clinical
conditions, health-related and psychosocial outcomes. A descending trend in successively
older age groups in the prevalence of comorbidities was found, and more severe trauma
or stress was associated with an increased risk for dementia and severity of behavioral
symptoms of dementia among veterans with PTSD. Regarding health outcomes, presence
of comorbid conditions was associated with greater symptom severity of both disorders,
greater healthcare utilization, injury-related mortality such as an accident or suicide,

poorer life satisfaction, and reduced quality of life. The systematic review highlights the
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need to investigate comorbid neurocognitive and psychiatric disorders among older
veterans with PTSD in order to develop interventions that are individualized to older
veterans with PTSD who are subtyped by comorbid disorders.

This systematic review of original research also revealed a substantial gap in the
literature with regards to the behavioral symptoms among veterans with co-occurring
dementia and PTSD. Of ten studies that investigated dementia as a neurocognitive
comorbidity of PTSD and were included in this review, only two studies examined
behavioral symptoms of dementia in older veterans with PTSD, and the findings of the
studies were incomplete as they performed only bivariate analyses and did not account
for covariates. Thus, the findings for this systematic review uncovered more gquestions on
behavioral symptoms of dementia in veterans with dementia and PTSD and lent
justification to conduct the subsequent studies of this dissertation (Chapter 3 and 4).
Additionally, findings of this review guided the design of chapters 3 and 4 with regards to
selection of study variables and informed interpretation of the study results for the cases
that have multiple co-occurring disorders including dementia, PTSD, depressive disorder,

and/or anxiety disorders.

5.1.2 Manifestation of Behavioral Symptoms among Veterans with
Dementia: A Qualitative Analysis of Data from STAR-VA

Before we investigated the influence of PTSD on behavioral symptoms in
veterans with dementia, a qualitative study was conducted to generate contextualized

accounts of behavioral symptoms of dementia. Using data derived from the STAR-VA
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training program evaluation, we described how behavioral symptoms of dementia are
manifested among veterans receiving care in CLCs, in the context of personal,
interpersonal/social, and environmental factors that trigger the symptoms. Using a
framework analysis approach, we identified patterns that linked the triggers with the
specific types of behavioral symptoms manifested as follows:

(1) Staff members’ direct-care approach often triggered some form of rejection of
care;

(2) Social interactions with others within and beyond CLCs that interfered with
veterans exercising autonomy and independence tended to be related to the
aggression; and

(3) intrapersonal unmet needs (physical and/or emotional) and inappropriate
stimulation from environment related to non-aggressive behaviors.

These findings help to disentangle and clarify more complex patterns regarding the
associations between specific types of proximal factors and specific types of behavioral
symptoms of dementia within the NDB model, and may lead to novel approaches to
designing and implementing plans of care to prevent or treat BSD.

A criticism that has recently been raised regarding research on behavioral
symptoms of dementia is that agitation, aggression, rejection of care, and other individual
behavioral symptoms, which have different etiologies, have been called and measured
under the umbrella term of agitation or behavioral and psychological symptoms of

dementia
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(Volicer, 2019; Volicer & Galik, 2018). The findings of this qualitative study lent support
to this growing argument and indicated that failing to differentiate those behaviors can be
problematic, as they seem to have different clusters of triggers.

Additionally, we also found that the organizational culture of care shaped staff
values and influenced how staff conceptualize and attach the meaning to behavioral
symptoms of dementia. For example, within the organizational culture of care that
prioritizes safety regulations over a veteran’s role in self-care or as a contributing
member of the community, independent ambulation without staff assistance and helping
behaviors for other residents were conceptualized as challenging behavioral symptoms.
This underscores the importance of considering the broad organizational culture as a
target for person-centered interventions for behavioral symptoms and well-being for
veterans with dementia. More research is needed to provide evidence on how culture
change movements in nursing homes can be implemented and sustained to promote self-
determination and respect for the personal values of residents with dementia and
incorporate them into care (Koren, 2010).

This study also strengthens the clinical applicability of the NDB model by
drawing attention to the influence of supportive relationships as a proximal factor
affecting behavioral outcomes. Relationships are an essential element of person-centered
care (Koren, 2010), and therefore this finding provides new empirical justification for
taking a person-centered approach to care. The findings on aggressive behaviors as an

expression of interpersonal unmet needs, and on non-aggressive behaviors as an
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expression of intrapersonal and environmental unmet needs both emphasize the relational
aspects of a broad range of unmet needs of persons with dementia. The timely assessment
and provision of care or social services that will fulfill their needs and ultimately prevent
behavioral symptoms can be achieved through supportive relationships with persons with
dementia. As such, interpersonal relationships are one of the proximal factors that not
only can be modified to prevent triggering rejection of care and aggressive behaviors, but
also need to be enhanced to strengthen caregivers’ assessment of intrapersonal and
environmental triggers and consequently prevent and manage the non-aggressive
behaviors. This extends the role of interpersonal relationships as a proximal factor in the
NDB model in providing person-centered care.

Moreover, the findings from this study highlight the need for refinement of the
NDB model. Specifically, as currently conceptualized, the NDB model accommodates
only one proximal factor. We found a range of behavioral triggers that operate at multiple
levels to trigger behavioral symptoms of dementia. This observation can be situated in an
ecological model (Bronfenbrenner, 1977; Bronfenbrenner & Morris, 2006).
Characterizing triggers at multiple interacting levels within the over-arching term of
proximal factor will enhance the utility of the NDB model in research and practice. The
multi-level proximal factors could help further research that will clarify the pattern
between specific types of triggers and types of behavioral outcomes. Moreover, it will

facilitate development and testing of multi-level interventions for addressing the co-
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occurring behavioral symptoms that arise from an interrelated range of multi-level

triggers.

5.1.3 Background Factors, Interpersonal Triggers, Rejection of Care,
and Aggression in Older Veterans with Dementia with and without
PTSD

Along with a review of relevant literature, findings gleaned from Chapter 3
informed the specific aims and research design for the study conducted in Chapter 4. The
most distinct pattern that arose from the qualitative analysis in Chapter 3 was the linkage
of interpersonal triggers to behavioral symptoms of rejection of care and aggression.
Accordingly, we focused on one specific type of proximal factors (interpersonal triggers)
and two types of behavioral symptoms (rejection of care, and aggression) for Chapter 4,
which aimed to explicate the relationships among background factors, interpersonal
triggers, and the behavioral symptoms of rejection of care and aggression in older
veterans with dementia with and without PTSD using the NDB model as a guide.
Informed by results of previous qualitative study in Chapter 3, we coded the presence or
absence of interpersonal triggers and behavioral symptoms rejection of care and
aggression that were observed by STAR-VA clinicians and interdisciplinary staff. Using
the coded data and the existing quantitative data derived from the STAR-VA dataset,
multi-group structural equation modeling (SEM) was performed to address the study aim
and demonstrated a number of interrelationships among background factors, interpersonal

triggers, and behavioral symptoms of rejection of care and aggression.
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Primarily, the interpersonal triggers functioned as proximal factors that mediate
the relationship between specific background factors such as comorbid depression and
functional status and behavioral symptoms of rejection of care and aggression. Although
the multi-group analysis revealed that the hypothesized model as a whole was not
moderated by PTSD, not all estimates of the direct and indirect relationships were
consistent between veterans with and without PTSD. Along with different features on the
hypothesized pathways between the two groups, a potential PTSD-moderated mediating
effect of interpersonal triggers on the relationship between depression and rejection of
care was found. The differential direct and indirect effects of background and proximal
factors on the behavioral outcomes between veterans with and without PTSD suggest that
these behavioral symptoms may have different mechanisms depending upon whether or
not PTSD is present. Thus, developing a highly individualized approach tailored to the
veterans who are subtyped by comorbid PTSD and other co-occurring psychiatric
symptoms would be a key to person-centered care to address the unique care needs and
thereby reduces adverse outcomes of behavioral symptoms of dementia. The findings
from this study on the mediating effect of interpersonal triggers on the relationship
between depression and rejection of care in veterans with PTSD reinforced the
importance of identifying and modifying problematic interpersonal triggers as a key
target for interventions for veterans with dementia and occurring PTSD who exhibit

rejection of care.
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The findings from Chapter 4 on the interplay of background and proximal factors
as potential predictor, moderator, and mediator influences on behavioral outcomes also
contribute to strengthening the NDB model. These findings elucidate the complex
interrelationships among various factors in the NDB model and reveal the mechanisms of
behavioral symptoms of rejection of care and aggression in relation to the interpersonal
triggers and their relationships with background factors. The new insights regarding
possible mechanisms of behavioral symptoms of dementia uncovered in this study will
improve the utility of the NDB model in providing the individualized care that addresses
interpersonal unmet needs of persons with dementia and minimizes the limitations caused

by background factors in a holistic manner.

5.2 Implications for Research

There are a number of implications for future research to fill the gap in the
literature. Based on the findings from Chapter 3 and a review of literature, we argued that
agitation, aggression, and rejection of care are co-occurring, but have distinct
determinants, contextual triggers, and consequences (Choi et al., 2017; Volicer, 2019;
Volicer & Galik, 2018). However, it is still unknown how different behavioral symptoms
commonly co-occur in these subgroups, and how interpersonal and environmental
triggers interact with specific background factors to result in the co-occurring behaviors,
and in what context another type of behavioral symptom may occur as a consequence of
the unmet needs related to the initial behavioral symptoms. Thus, research on trajectories

of behavioral symptoms of dementia over time would be the next step to explain these
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questions. Combining the interdisciplinary observations of behavioral symptoms with
electronic health record (EHR) data would provide richer information on trajectories of
behavioral symptoms of dementia over time. Future longitudinal observational studies
that will be more explicitly designed for the temporal relationships would provide more
robust answers to these inquiries.

Results from Chapter 4 uncovered a potential underlying mechanism of rejection
of care and aggression in veterans with dementia and with and without PTSD. This study
highlighted the importance of interpersonal triggers in combination with other
background factors to influence behavioral outcomes. Future studies could use an
explanatory sequential mixed methods approach that incorporates further qualitative
analysis of text data from ABC cards to explain the current quantitative results. More in-
depth understanding regarding what types of interpersonal triggers were related to
behavioral outcomes in relation to specific background factors is needed. Moreover,
future research should incorporate standardized dimensional scales that account for types
of stressors that invoked the PTSD (e.g., military combat, sexual abuse, community
violence, traumatic grief, and natural disaster), the severity of trauma exposure, onset,
chronicity, duration, and the symptom severity of PTSD.

A longitudinal study that examines the trajectories of interrelationships about
background factors, proximal factors, and behavioral symptoms of dementia over time,
and how PTSD influences the trajectories over time would provide more conclusive

results about the causal nature of the relationships. Moreover, from the perspectives of
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person-centered care and the NDB framework, behavioral symptoms of dementia are
attributed to the confluence and interaction of bio-psycho-social factors embedded in an
individual person with dementia within social and physical environments. Thus, the
trajectories of behavioral symptoms over time vary between individuals, conditioned by
the different characteristics of the individual persons. Disaggregating within-individual
variation from between-individual variation in trajectories of behavioral symptoms of
dementia as well as understanding the factors that cause the heterogeneity of patterns of
symptoms will allow for predicting adverse trajectories and events for each person with
dementia (George et al., 1998; Henly et al,, 2011). Thus, findings from future
longitudinal trajectory research would allow clinicians to anticipate individuals at risk for
adverse trajectories and inform development of individualized interventions that target

the time point at which certain intervention will be the most effective (Henly et al., 2011).

5.3 Implication for Practice

Findings from this dissertation have implications for nurses, mental health
providers, and other direct-care staff who care for veterans with dementia in residential
long-term care settings. With regard to the findings from Chapter 3, providers and
caregivers should be aware of the importance of differentiating rejection of care, agitation,
aggression, and other types of behavioral symptoms, as their etiology and contextual
triggers are different and therefore distinct care strategies tailored to the individual with
dementia and the context of the behavioral symptoms are required. As such, in practice,

behavioral symptoms need to be classified with their triggers rather than the behavior
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itself so as to better understand the context and address triggers. To facilitate this
approach, new contextual and descriptive typologies or labels of behavioral symptoms
that closely connect situational triggers to behavioral manifestations are needed. The new
typologies will be a particularly practical approach to help caregivers who provide direct
care for veterans with dementia to identify modifiable triggers, communicate with
healthcare providers and other disciplines in the interdisciplinary team, and develop care
plans that will be person-centered and individualized to address the triggers and
background factors embedded in the individual with dementia.

Once we know the distinctive features of each behavioral symptom for facilitating
individualized person-centered care, a holistic approach to understand behavioral
symptoms of dementia is also required for healthcare providers as well as direct-care staff
as data gleaned from Chapter 3 and 4 showed that symptoms arise in a complex manner
involving multiple sources of triggers and background factors. Interdisciplinary care
teams should be aware that interventions targeting only a single layer of influence on
behavioral symptoms are unlikely to yield the most favorable outcomes, since multiple
types of triggers interplay with each other and contribute to the occurrence of behavioral
symptoms of dementia. Thus, it is necessary to develop care plans in a more holistic way.

Relatedly, this dissertation highlights the value of interdisciplinary and
interprofessional collaborative endeavors to develop and implement the individualized
multi-component, multi-level interventions designed to prevent the negative

consequences of behavioral symptoms of dementia and improve the wellbeing of
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veterans with dementia and co-occurring PTSD. As such, interdisciplinary staff training
programs are essential to leverage knowledge, skills, and roles of every discipline and all
level of staff for the common goal of preventing negative consequences of behavioral
symptoms of dementia and for promoting well-being among veterans with dementia and
their caregivers. Moreover, within the interdisciplinary team in residential long-term care
settings, direct-care staff who closely care for residents are in a prime position to assess
the contextual triggers and changes in cognitive, functional, and emotional status, deliver
the individualized person-centered care in day-to-day care, and monitor trajectories of
behavioral symptoms of dementia and their responses to the care approaches. Therefore,
strengthening direct-care staff’s observational skills and promoting their active
engagement in the interdisciplinary care planning activities would be critical to leverage
their critical roles in interdisciplinary care practice for veterans with complex comorbid
conditions.

From the findings of Chapter 3 and 4, the critical role of interpersonal triggers
(proximal factors) as an independent and mediating factor on the behavioral symptoms of
rejection of care and aggression emphasizes that the psychosocial interventions should
incorporate a focus on an interpersonal approach to care. As suggested in the previous
chapters, staff training programs that focus on development of verbal and non-verbal
communication skills and a person-centered care approach that respects and incorporates

veterans’ needs and preferences are essential in the interpersonal approach to care.
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Furthermore, findings from Chapter 4 underscore the importance of considering
individualized interventions particularly for veterans with dementia and co-occurring
PTSD. Providers and caregivers should be aware that veterans with dementia with co-
occurring PTSD and depression are more vulnerable to interpersonal triggers, and
ensuring that needed care is received may be particularly challenging. The mechanisms
of behavioral symptoms found from this current study guided by the NDB model would
help inform a more comprehensive assessment of veterans with dementia at risk for
specific types of behavioral symptoms based on the background factors including
comorbid illnesses. The individualized plan of care would then be designed to meet each
individual veteran’s unique biopsychosocial needs that account for their earlier life
history and current life circumstances and continuously evaluate their responses to the
care approach for the evolving care plans. This individual person-centered care will

prevent them from being exposed to the triggers (proximal factors).

5.4 Implications for Policy

Since November 2019, the Center for Medicare and Medicaid Services (CMS) has
mandated trauma-informed care for Medicare and Medicaid-registered nursing homes in
order to strengthen the provision of person-centered care to residents. CMS and
stakeholders recognized the pervasive influence and impact of trauma on individuals and
communities, and how the trauma in earlier life can shape the affected individuals’ needs,
preferences, and values across their lifespan that include their later life in nursing homes.

The recognition has led to the development and implementation of several approaches for
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residents with trauma living in nursing homes as follows: assessing the experience of
trauma exposure even for persons who have not been diagnosed with PTSD, providing
trauma-specific treatment and other necessary psychological and social support services,
and creating a culture that is sensitive to the trauma and safe and supportive environments
that mitigate triggers that may cause re-traumatization (Dinnen et al., 2014; LeadingAge
Maryland, 2019). However, in terms of research and practice, the status of trauma-
informed care for older adults in nursing homes is in its infancy. As the findings of
Chapter 4 on the influence of PTSD on behavioral symptoms of dementia indicated, more
attention should be given to the vulnerable population with co-occurring dementia and
PTSD living in residential long-term care settings. The CMS should partner with
stakeholders such as the Veterans Health Administration and other community nursing
homes who care for veterans with PTSD and/or trauma exposure to make a commitment
to increase staff training programs for trauma-informed care, launch community
initiatives that help staff recognize the significance of military trauma in dementia care,
assess facilitators and barriers to implementing trauma-informed care in care settings, and
facilitate research on trauma-informed care for veterans with dementia and PTSD as well
as those with dementia who have not been diagnosed with PTSD but have trauma

exposure.

5.5 Conclusion

This dissertation provides new insights into the behavioral symptoms of dementia

in veterans with dementia with and without PTSD living in residential long-term care
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settings. The contextualized accounts of behavioral symptoms of dementia demonstrated
that behavioral symptoms of dementia are heterogeneous, with different clusters of
triggers that are multi-level, thereby warranting interdisciplinary, multi-level person-
centered interventions. The findings from this dissertation extend the NDB model by
explicating previously untested pathways among background factors, proximal factors,
and behavioral symptoms of dementia; demonstrating the direct and mediating effect of
interpersonal triggers as a proximal factor and the direct and indirect effect of
background factors on specific types of behavioral symptoms of dementia; and
identifying potential specific pathways through which PTSD may enact its moderating
role. The new knowledge generated from the empirical studies provides a scientific
foundation for developing individualized person-centered care to addressing behavioral
symptoms of dementia for veterans with dementia and co-occurring PTSD and other
psychiatric disorders. Lastly, we hope that this dissertation can be an evidence for
bringing the attention of policy makers and stakeholders to these vulnerable populations
with multi-comorbidity that adds another layer of complexity to care and need for more
systematic and policy-level efforts for implementing trauma-informed care in residential

long-term care settings.
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Appendix A: Database Search Strategy

Table 14: PubMed search trail (updated 10/4/2018)

Search #

MeSH Terms and Key Words Articles
Revealed

#1

"stress disorders, post-traumatic”'[MeSH Terms] OR 39320
"post-traumatic stress disorders"[All Fields] OR

"ptsd"[All Fields] OR "post-traumatic stress disorder"[All

Fields] OR "posttraumatic stress disorder"[All Fields] OR
"posttraumatic stress disorders"[All Fields]

#2

"veterans"[MeSH Terms] OR "veterans"[All Fields] OR 282677
"veteran"[All Fields] OR "military personnel”[MeSH
Terms] OR "military"[All Fields]

#3

"Aged"[Mesh] OR elderly[tiab] OR aged[tiab] OR 3276124
senior[tiab] OR "older adult"[tiab] OR "older adults"[tiab]

#4

"Mental disorders"[MESH] OR Psychiatric[tiab] OR 2708279
psychological[tiab] OR psychosocial[tiab] OR "mental
health"[tiab] OR Neurologic[tiab] OR cognitive[tiab]
OR neuropsychological[tiab] OR Mental[tiab] OR
Behavior[tiab] OR Anxiety[tiab] OR Bipolar[tiab] OR
Dissociative[tiab] OR Mood[tiab] OR
Neurocognitive[tiab] OR Cognition[tiab] OR
Dementia[tiab] OR Delirium[tiab] OR amnestic|[tiab]
OR amnesia[tiab] OR Personality[tiab] OR
affective[tiab] OR Sleep[tiab] OR Somatoform[tiab] OR
Alcohol[tiab] OR “‘Substance abuse” [tiab] OR
“substance use” [tiab] OR depressive[tiab] OR
depression[tiab] OR panic[tiab] OR phobia*[tiab] OR
“obsessive-compulsive disorder” [tiab] OR
schizophren*[tiab] OR paranoid[tiab] OR
psychotic[tiab]

#5

#1 AND #2 AND #3 AND #4 1382

#6

#5 NOT ((Editorial[ptyp] OR Letter[ptyp] OR 1318
Comment[ptyp] OR Case reports[ptyp]))))

#7

#6 AND English[lang])) 1292
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Table 15: CINAHL search trail (updated 10/4/2018)

Search #

Subject Headings (MH) and Key Words Articles
Revealed

S1

(TI (PTSD OR "posttraumatic stress disorder" OR "post- 21,297
traumatic stress disorder” OR "posttraumatic stress

disorders” OR "post-traumatic stress disorders™) OR AB

(PTSD OR "posttraumatic stress disorder” OR "post-

traumatic stress disorder” OR "posttraumatic stress

disorders” OR "post-traumatic stress disorders™) OR MH

"Stress Disorders, Post-Traumatic")

S2

(TI (veterans OR veteran OR military) OR AB (veterans 40,639
OR veteran OR military) OR MH "Military Personnel+"
OR MH "Veterans+")

S3

Tl (elderly OR aged OR senior OR "older adult” OR 812,776
"older adults™) OR AB (elderly OR aged OR senior OR
"older adult" OR "older adults™) OR (MH "Aged+")

S4

(MH “Mental disorders+” OR TI (Psychiatric OR 898,136
psychological OR psychosocial OR mental health OR
Neurologic OR cognitive OR neuropsychological OR
Mental OR Behavior OR Anxiety OR Bipolar OR
Dissociative OR Mood OR Neurocognitive OR Cognition
OR Dementia OR Delirium OR amnestic OR amnesia OR
Personality OR affective OR Sleep OR Somatoform OR
Alcohol OR “Substance abuse” OR “substance use” OR
depressive OR depression OR panic OR phobia* OR
“obsessive-compulsive disorder” OR schizophren®* OR
paranoid OR psychotic) OR AB (Psychiatric OR
psychological OR psychosocial OR mental health OR
Neurologic OR cognitive OR neuropsychological OR
Mental OR Behavior OR Anxiety OR Bipolar OR
Dissociative OR Mood OR Neurocognitive OR Cognition
OR Dementia OR Delirium OR amnestic OR amnesia OR
Personality OR affective OR Sleep OR Somatoform OR
Alcohol OR “Substance abuse” OR “substance use” OR
depressive OR depression OR panic OR phobia* OR
“obsessive-compulsive disorder” OR schizophren®* OR
paranoid OR psychotic))

S5

S1 AND S2 AND S3 AND $4 639

S6

#5 NOT PT (Abstract OR Book Chapter OR Book review 598
OR case study OR commentary OR Editorial OR Letter
OR Masters Thesis OR Pamphlet OR Pamphlet Chapter
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OR Poetry)

S7 S6 AND LA English 596
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Table 16: PsycINFO search trail (updated 10/4/2018)

Search #

Subject Headings (MH) and Key Words Articles
Revealed

S1

(TI (PTSD OR "posttraumatic stress disorder” OR "post- 39,693
traumatic stress disorder” OR "posttraumatic stress

disorders” OR "post-traumatic stress disorders™) OR AB

(PTSD OR "posttraumatic stress disorder” OR "post-

traumatic stress disorder” OR "posttraumatic stress

disorders” OR "post-traumatic stress disorders™) OR (DE
"Posttraumatic Stress Disorder"))

S2

(TI (veterans OR veteran OR military) OR AB (veterans 46,486
OR veteran OR military) OR DE "Military Veterans" OR

DE "Muilitary Personnel” OR DE "Air Force Personnel”

OR DE "Army Personnel” OR DE "Coast Guard

Personnel” OR DE "Commissioned Officers” OR DE

"Enlisted Military Personnel” OR DE "Marine Personnel”

OR DE "National Guard Personnel” OR DE "Navy

Personnel")

S3

TI (elderly OR aged OR senior OR "older adult” OR 334,923
"older adults™) OR AB (elderly OR aged OR senior OR
"older adult” OR "older adults")

S4

(DE "Mental Disorders" OR DE "Adjustment Disorders" 2,121,371
OR DE "Affective Disorders" OR DE "Alexithymia" OR
DE "Anxiety Disorders” OR DE "Autism Spectrum
Disorders™ OR DE "Chronic Mental Iliness" OR DE
"Dementia” OR DE "Dissociative Disorders" OR DE
"Eating Disorders" OR DE "Elective Mutism" OR DE
"Factitious Disorders” OR DE "Gender Identity Disorder"
OR DE "Hoarding Disorder" OR DE "Hysteria" OR DE
"Impulse Control Disorders™ OR DE "Koro" OR DE
"Mental Disorders due to General Medical Conditions"
OR DE "Neurosis" OR DE "Paraphilias” OR DE
"Personality Disorders" OR DE "Pseudodementia” OR
DE "Psychosis™ OR DE "Schizoaffective Disorder” OR
TI (Psychiatric OR psychological OR psychosocial OR
mental health OR Neurologic OR cognitive OR
neuropsychological OR Mental OR Behavior OR Anxiety
OR Bipolar OR Dissociative OR Mood OR
Neurocognitive OR Cognition OR Dementia OR
Delirium OR amnestic OR amnesia OR Personality OR
affective OR Sleep OR Somatoform OR Alcohol OR
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“Substance abuse” OR “substance use” OR depressive
OR depression OR panic OR phobia* OR “obsessive-
compulsive disorder” OR schizophren* OR paranoid OR
psychotic) OR AB (Psychiatric OR psychological OR
psychosocial OR mental health OR Neurologic OR
cognitive OR neuropsychological OR Mental OR
Behavior OR Anxiety OR Bipolar OR Dissociative OR
Mood OR Neurocognitive OR Cognition OR Dementia
OR Delirium OR amnestic OR amnesia OR Personality
OR affective OR Sleep OR Somatoform OR Alcohol OR
“Substance abuse” OR “substance use” OR depressive
OR depression OR panic OR phobia* OR “obsessive-
compulsive disorder” OR schizophren* OR paranoid OR

psychotic))
S5 S1 AND S2 AND S3 AND S$4 345
S6 S5 AND (ZZ "journal article™) 304
S7 S6 AND LA English 296
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Appendix B: Quality Appraisal for Studies Included in

Systematic Review

Table 17: Quality appraisal for observational cohort and cross-sectional studies

(N=24)
First author 1. 2. 3. 4. 5. 6. 7.
(year) Clarity of Clarity of Participation Subjects Sample size Exposures Sufficient
research study rate of eligible selection justification, measured timeframe
question population persons from the similar ~ power prior to the
/objective (= 50%) populations/ description, or outcomes
Uniformly variance and being
application of effect estimates  measured
inclusion and
exclusion
criteria
Ball (2009)  Yes Yes Yes Yes No Yes Yes
Bhattarai Yes Yes NA Yes Yes No No
(2018)
Blow Yes Yes NA Yes No No No
(1992)
Bohnert Yes Yes NA Yes Yes Yes Yes
(2013)
Chen Yes Yes NA Yes No Yes Yes
(2018)
Clark Yes Yes No Yes No No No
(2018)
Hart (2008)  Yes Yes NR Yes No No No
Hovens Yes Yes Yes Yes No No No
(1992)
Hyer Yes Yes NR Yes No No No
(1999)
Ikin (2010)  Yes Yes Yes Yes Yes No No
Kidson Yes Yes NR Yes No No No
(1993)
Kilbourne Yes Yes NA Yes No No No
(2004)
King Yes Yes NA Yes No Yes Yes
(2015)
Lu Yes Yes NA Yes No Yes Yes
(2012)
Marmar Yes Yes Yes Yes Yes No No
(2015)
Mawanda Yes Yes NA Yes No No Yes
(2017)
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First author 1. 2 3 4 5 6 7

(year) Clarity of Clarity of Participation Subjects Sample size Exposures Sufficient
research study rate of eligible  selection justification, measured timeframe
question population persons from the similar ~ power prior to the
/objective (= 50%) populations/ description, or outcomes

Uniformly variance and being
application of effect estimates  measured
inclusion and

exclusion

criteria

Meziab Yes Yes NA Yes No Yes Yes

(2014)

Qureshi Yes Yes NA Yes No Yes Yes

(2010)

Roughead Yes Yes NA Yes No Yes Yes

(2017)

Sajatovic Yes Yes NA Yes No Yes Yes

(2006)

Schlenger Yes Yes Yes Yes No No Yes

(2016)

Sutker Yes Yes NR Yes No No No

(1993)

Verma Yes Yes NA Yes No Yes Yes

(2001)

Yaffe Yes Yes NA Yes No Yes Yes

(2010)
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Table 17 continued

First author 8. 9. 10. 11. 12. 13. 14.
(year) Different Exposure Exposure Outcome Outcome Loss to Confounding
levels of the  measures assessment measures (clear  assessors follow-up  variables
exposures (clear over time definition, blinded to the  after measured and

definition, (=2 validity, exposure baseline statistical
validity, reliability) status (< 20%) adjusted
reliability)

Ball (2009) NA Yes No Yes No Yes No

Bhattarai NA Yes No Yes No NA Yes

(2018)

Blow NA Yes No Yes No NA No

(1992)

Bohnert NA Yes No Yes No NA Yes

(2013)

Chen NA Yes No Yes No NA Yes

(2018)

Clark NA Yes No Yes No No No

(2018)

Hart (2008) NA Yes No Yes No NA No

Hovens NA Yes No Yes No NA No

(1992)

Hyer Yes Yes No Yes No NR No

(1999)

Ikin (2010) NA Yes No Yes No NA Yes

Kidson NA Yes No Yes No NA No

(1993)

Kilbourne NA Yes No Yes No NA No

(2004)

King NA Yes No Yes No NA No

(2015)

Lu NA Yes No No NA NA Yes

(2012)

Marmar Yes Yes No Yes No NA No

(2015)

Mawanda NA Yes No Yes No NA Yes

(2017)

Meziab NA Yes No Yes No NA Yes

(2014)

Qureshi NA Yes No Yes NA NA Yes

(2010)

Roughead Yes Yes No Yes No NA Yes

(2017)

Sajatovic NA Yes No Yes No NA Yes

(2006)
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First author 8. 9. 10. 11. 12. 13. 14.

(year) Different Exposure Exposure Outcome Outcome Loss to Confounding
levels of the  measures assessment measures (clear  assessors follow-up  variables
exposures (clear over time definition, blinded to the  after measured and

definition, (=2 validity, exposure baseline statistical
validity, reliability) status (< 20%) adjusted
reliability)

Schlenger Yes Yes Yes Yes No No No

(2016)

Sutker NA Yes No No No NA No

(1993)

Verma NA Yes No Yes No Yes No

(2001)

Yaffe NA Yes No Yes No NA Yes

(2010)

Abbreviation. NA = not applicable; NR = not reported
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Appendix C: STAR-VA ABC Card

STAR-VA ABC CARD -~ Assessment

STAR-VA ABC CARD - GET ACTIVE

Date: xx/xx/xxxx

B

Behavior

e

s

Severity: 4 = Extreme

MH Provider ID: xxx Resident ID: xxx

What happened just before B?

What was the resident doing?

Who was present?

Where was this happening?

When was this happening?

What happened just after B?

Please Rate Behavior (check correct box):

3=Very 2=Moderate 1=Mild 0=Notatall

s 3 W} o

Frequency: 4=Dally 3=3-6MWwk 2=120wk 1=Notinpastwk 0= Never

s [ ([ ()

A

Activator

B

Behavior

Change the A.

How will you change your approach?

How will you change the environment?

Change the B.

What is the desired GOAL behavior?

Change the C.

What will you do when that happens?

What will you do if that does not happen?

Who else needs to be involved?

What is the pleasant event identified?
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Appendix D: Codebook for Qualitative Coding

Table 18: Codebook for behavioral symptoms of dementia

Parent code Child code

Operational definition

Interpersonal Direct-care approach
triggers

Behavioral symptoms are exhibited in the
context of personal care processes that involve
physical or verbal interactions between an
individual and his or her caregiver(s) during
personal care such as bathing or feeding (Ishii
etal., 2012).

Other social
interaction

Social contact and interactions with others that
meet the individual’s psychosocial needs for
engagement and connectedness are described
(Ishii et al., 2012). This code captures
elements such as ward ambience, connections
with peers, stability of relationships, any
interpersonal relationships with staff other
than during the personal care, family
members, other residents, and others.

For example, this code can be used for
absence of social interaction/communication
that meets veteran feel a sense of belonging or
continuity (e.g., lack of personal 1:1
interaction with staff or family members), or
presence of social interaction that makes
veteran feel don’t belonging, disconnected,
stressed out, or confused (e.g., a roommate
yelling to veteran, personal interaction with a
roommate whom veteran dislike).

Triggers not
clearly identified

When we cannot identify any triggers due to
the poor quality of staff assessment, we will
use this code. Note that we will not use this
code with other codes for triggers at the same
time.
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Table 19: Codebook for rejection of care and aggression

Code

Operational definition

Rejection of Care

Any behaviors with which persons with dementia withstand or

oppose a caregiver’s efforts for caregiving (e.g., personal care,

ADL care, diagnostic/medical procedures, and chronic disease

care; Mahoney et al., 1999). For example, behaviors that

prevents or interferes with the caregiver performing or assisting
with ADLs including bathing, toileting, and grooming (Potts,

Richie, & Kaas, 1996).

e We will not use this code for behaviors that do not comply
with safety precaution or re-direction just for the moment of
behavior occurrence.

e Resistance of care can manifest as verbal refusal,
argumentative behaviors, body positioning, gestures, or
physical resistance, and it can escalate into combative or
physically aggressive behaviors (Bridges-Parlet, Knopman,
& Thompson, 1994; Ishii et al., 2012). Thus, resistance to
care and aggression can be simultaneously coded.

Aggressive behavior

Any physical or verbal behavior that has the effect of harming or

repelling others such as hitting, kicking, and verbal threats

(Ryden, 1988).

e Use child codes of “physical aggressive” and “verbal
aggressive” for the following specific behaviors according to
the Cohen-Mansfield (1991)

Physical aggressive
behavior

Hitting (including self) - physical abuse, striking others,
pinching others, banging self/furniture

Kicking - striking forcefully with feet at people or objects

Pushing - forcefully thrusting, shoving, moving putting pressure
against another

Scratching - clawing, scraping with fingernails either other
people or self

Tearing things or destroying property - shredding, ripping,
breaking, stomping on something

Grabbing onto people or things inappropriately - snatching,
seizing roughly, taking firmly, or yanking

Biting - chomping, gnashing, gnawing, either other people or
self

Aggressive spitting (including while feeding) - spitting onto
floor, other people, etc.; does not include uncontrollable
salivating, or spitting into tissue, toilet, or onto ground outside
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Code

Operational definition

Throwing things - hurling objects, violently tossing objects up in
air, tipping off surfaces, flinging, dumping food

Making physical sexual advances or exposing genitals - touching
a person in an inappropriate sexual way, rubbing genital area,
inappropriate masturbation (when not alone in own room or
bathroom), unwanted fondling or kissing

Hurting self or other - burning self or other, cutting self or other,
touching self or other with harmful objects, etc.

Verbal aggressive

Cursing or verbal aggression - only when using words; swearing,
use of obscenity, profanity, unkind speech or criticism, verbal
anger, verbal combativeness. Does not include unintelligible
noises (rated under screaming or strange noises)

Making verbal sexual advances - sexual propositions, sexual
innuendo, or “dirty” talk

Screaming - shouting, piercing howl, making loud shrills
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