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1
Life Course: Developmental 
and Transitional Events
Nisha Mehta-Naik

 Introduction
A life transition is defined by a significant shift in 
social circumstances, which is often accompa-
nied by a period of emotional and social instabil-
ity as one moves from one life stage to another 
[1]. Although life transitions can often be per-
ceived as planned events that carry a positive 
connotation, such as marriage and joining the 
workforce, many life transitions are marked by 
unpredictability and upheaval. Nonetheless, all 
life transitions can result in a disruption of social 
networks, coping skills, finances, and health [1]. 
As a result, success in life transitions requires 
individuals to demonstrate resilience by cultivat-
ing new coping skills, utilizing different social 
supports and accepting a change in identity [1]. 
Some research suggests that such transitions 
could be risk factors for depression in older 
adults [2]. Although each older adult has a unique 
experience of aging, as a group, the geriatric pop-
ulation shares several life transitions such as 
retirement, bereavement, relocation, changes in 
the caregiver role, and changes in medical health. 
Some of these topics—including caregiver stress 
and psychological factors affecting medical con-
ditions—will be featured in subsequent chapters. 
This section will highlight two key geriatric life 
transitions: retirement and bereavement.

 Retirement
Retirement has been defined in multiple ways. 
Feldman defines retirement as the “exit from labor 
force taken by individuals after middle age and 
taken with the intention of reduced psychological 
commitment to work thereafter [3].” This defini-
tion indicates that retirement is an individual and a 
deliberate decision. Sociologist Angela M. O’Rand 
states that retirement is an “age-related and perma-
nent transition from an income status based on 
employment to one based on transfers and assets at 
the end of the work career” which highlights a shift 
from depending on individual income to larger 
economic institutions [4]. Such definitions of 
retirement suggest that this life transition is abrupt, 
marked by the single decision to retire from the 
workforce. Organizational psychologists Wang 
and Shultz suggest that retirement can also be a 
dynamic process often involving multiple, step-
wise decisions resulting in a gradual transition out 
of the workforce through part-time work and alter-
nate work opportunities [5]. Strict definitions of 
retirement often do not capture the conditions sur-
rounding retirement—namely, if retirement was 
voluntary, involuntary, or regulatory/statutory—
retirement that is mandated at a set age [6]. The 
lack of standard definitions of retirement highlights 
that there are key differences in how individuals 
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experience retirement, the retirement decision- 
making process, and how retirement is studied by 
different professional groups.

Despite the significance of this life transition, 
there is little conclusive data regarding impact of 
retirement on one’s emotional and physical well- 
being [6]. Limitations of research include lack of 
universal definitions regarding retirement, as 
well as a difference in conditions surrounding 
retirement. A population’s outlook on retirement 
may be impacted by national policies on retire-
ment, insurance, and pension, thus making it dif-
ficult to generalize results to an international 
population [7]. As women historically com-
prised of a lower portion of the labor force, there 
is limited data regarding women’s experience of 
retirement, as well as that of dual-income house-
holds [8].

In this section, trends in American retirement, 
data regarding impact of retirement on health, as 
well as psychosocial interventions to improve 
retirement experiences will be reviewed.

 Trends in American Retirement
Older adult participation in the American labor 
force (including full-time and part-time employ-
ment) notably decreases between ages 60 and 70. 
Per 2010 US Census data, 60% of men in the 
60–64 age group are engaged in the workforce, 
though only 36.5% of older men in the 65–69  
age group are employed [9]. Similarly, female 
participation decreases from 50.7% in the 60–64 
age group to 27% in the 65–69 age group. 
Following age 69 years, the workforce participa-
tion decreases by approximately 10–12% every 
5 years [9].

Patterns of retirement behavior have changed 
significantly over the course of the twentieth and 
twenty-first centuries. While approximately 10% 
of women over age 65 maintained employment 
from 1950 to 1990, older male rates of employ-
ment steadily decreased over the majority of the 
twentieth century [9]. Approximately 45.8% of 
American men over age 65 maintained employ-
ment in 1950, but only 15% of older men 
remained active in the workforce by 1993 [9]. 
The development of Social Security, as well as 
the strengthening of pension programs, has con-

tributed to increased older adult retirement in the 
twentieth century.

The twenty-first century was marked by a 
rebound in older adult engagement in the work-
force—with 22.1% of men and 13.8% of women 
over the age of 65 maintaining employment in 
2010 [9]. Multiple hypotheses have been offered 
to explain why older adults are remaining in the 
workforce at increasing rates, namely, decreased 
financial security in light of the 2007–2009 eco-
nomic recession [10], as well as the decreased 
quality and availability of pension programs [11], 
rising age of Social Security eligibility [11], and 
increased life expectancy [11].

 Retirement and Health
Different studies have investigated the relation-
ship between retirement and health, and the 
available data is varied. We will review some of 
the key international studies that shed light on 
this topic in the next few paragraphs.

Much of the literature suggests that retirement 
is associated with an improvement in both physi-
cal and mental health. Depressive symptoms, as 
measured by the quantity of antidepressant pre-
scriptions distributed to a Finnish cohort, were 
noted to decrease following retirement [12]. Data 
from the Whitehall II study, a large longitudinal 
prospective study conducted in England, corrob-
orated these findings. Self-report of general men-
tal health improved for all employees following 
statutory retirement, though most noticeably for 
those of higher socioeconomic status [13]. 
Similar findings regarding a decrease in depres-
sive symptoms following retirement were noted 
in a Canadian population study [14] as well as a 
Swiss population study [15]. The GAZEL proj-
ect, a French longitudinal prospective cohort, 
demonstrated evidence of decreased sleep distur-
bances in the years following statutory retirement 
[16]. It seems that affective and anxiety symp-
toms surrounding retirement may peak when 
individuals are in the process of preparing for 
retirement and upon initiation of retirement itself. 
A series of interviews demonstrated that many 
individuals experienced pre-retirement anxiety in 
the setting of uncertainty and change, followed 
by post-retirement satisfaction and happiness as 
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they adjusted to a new phase of life [17]. In spite 
of a significant shift in identity during the process 
of retirement, a study of American individuals 
found that self-esteem remained steady before 
and after retirement [18].

Many studies also suggest that retirement is 
correlated with improvements in physical health. 
Further data from the GAZEL cohort demon-
strated that the chronic disease prevalence was 
not impacted by retirement itself, but rather by 
normal aging [19]. Moreover, self-report of phys-
ical and mental fatigue decreased following 
retirement. GAZEL cohort data also found a 
decreased prevalence of headaches [20], 
increased physical activity [21], and decreased 
report of “suboptimum health” following retire-
ment [22]. Several studies have noted that the 
level of somatic complaints [23] and self-report 
of health [24] do not change significantly for 
individuals following retirement when compared 
to age-matched adults who remained in the 
workforce.

Despite overwhelming data supporting 
improvements in mental and physical health fol-
lowing retirement, some data suggests that retire-
ment is correlated with worse health outcomes. 
One study found that early retirement was corre-
lated with higher prevalence of depression and 
anxiety [25]. Although a study of the Swiss 
Household Panel found that the majority of indi-
viduals experience improvements or stability in 
self-reported general health and mood following 
retirement, the study also notes that approxi-
mately 25% of individuals experience worsening 
of mood and anxiety following retirement [15]. 
Additional data from the GAZEL cohort sug-
gested that the prevalence of heavy alcohol con-
sumption increased around the retirement period 
[26]. Although many studies suggested that 
retirement was correlated with an increase in 
physical activity, one study found that the loss of 
physical activity related to work commutes was 
not compensated for by recreational physical 
activity in retirement [27].

Several studies emphasize that individual char-
acteristics, and external factors which exist prior 
to retirement may impact one’s experience of 
retirement. Data from the GAZEL cohort found 
that the presence of Type A and aggressive per-
sonality traits prior to retirement is correlated 

with worsened mood following retirement [28]. 
Results from the Whitehall II study propose that 
hardship faced in the workplace in the years prior 
to retirement including workplace satisfaction 
and perceived workload is correlated with symp-
toms of depression post-retirement [29]. Such 
data highlights the complexity of this life transi-
tion and the multitude of factors that influence 
individual retirement experiences.

 Psychosocial Interventions
Although many older adults seem to thrive both 
physically and mentally after retirement, avail-
able data suggests that many older adults expe-
rience worsening mood and physical health 
correlated with retirement. Several interven-
tions have been proposed to help older adults 
transition to retirement, focusing on reshaping 
older adults’ social identities following retire-
ment by providing new responsibilities, foster-
ing  environments that promote socialization, 
and helping structure time. Several initiatives 
encouraged older adults to serve as mentors to 
young adults [30] or adopted grandparents [31] 
(Foster Grandparent Program) to young adults 
and children and were noted to have positive 
effects.

 Future Directions
Despite European studies regarding retirement 
demonstrating overall improvements in mental 
and physical health following this life transition, 
there is limited data regarding the American 
experience of retirement. As the average age of 
retirement rises in the United States and pension 
plans and benefits diminish, it is possible that 
Americans will experience increased stress in the 
setting of retirement. Further research on health 
outcomes following retirement in the United 
States would help elucidate this effect. Although 
retirement has commonly been perceived as a 
positive life transition, there remains a subset of 
individuals who struggle with this change. 
Incorporating aspects of positive psychiatry and 
interpersonal psychotherapy may alleviate dis-
tress related to retirement.

1 Life Course: Developmental and Transitional Events
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 Bereavement
The death of a loved one and the subsequent 
mourning of loss is a process that impacts the 
geriatric population immensely. Loss is an inevi-
table part of life for older adults—the average life 
expectancy in 2009 was found to be 75 years for 
men and 80.9 years for women [32]. 
Approximately 28.1% of individuals over age 65 
are widowed, and 59.6% of individuals over age 
85 are widowed [32]. The prevalence of spousal 
loss is higher in women—39.9% of women over 
65 and 72.9% of women over 85 are widows 
[32]. This data does not encapsulate other major 
losses that older adults face including but not 
limited to the death of parents, friends, siblings, 
and in rarer circumstances children.

Despite the universality of bereavement, indi-
viduals seem to have varied responses to loss 
ranging from exhibiting minimal psychiatric 
symptoms to experiencing significant dysfunc-
tion. Psychiatrists and psychologists have long 
discussed the range of responses to loss, often 
wondering where to draw the fine line between 
expected bereavement and a pathological 
response to loss. In the classic paper Mourning 
and Melancholia [33], Freud defines mourning as 
“the reaction to the loss of a loved person, or to 
the loss of some abstraction which has taken the 
place of one, such as one’s country, liberty, an 
ideal and so on [33].” In this statement, Freud 
highlights that mourning is a process of coming 
to terms with object loss. He draws the distinc-
tion between mourning and melancholia, noting 
that “although mourning involves grave depar-
tures from the normal attitude to life, it never 
occurs to us to regard it as a pathological condi-
tion and to refer it to medical treatment. We rely 
on mourning being overcome after a certain lapse 
of time, and we look upon any interference with 
that process as useless or even harmful [33].” 
Psychoanalyst Otto Kernberg questioned whether 
the mourning process is a time-limited one as 
Freud proposed or a lifelong process that “may 
bring about a permanent alteration of psychologi-
cal structures that affect various aspects of the 
mourning persons’ lives [34].”

The dialogue regarding the course of expected 
bereavement and defining its pathological vari-
ants has continued in the twenty-first century 

with the DSM-5 and the decision to remove the 
bereavement exclusion from diagnostic criteria 
of major depressive disorder [35]. The next sec-
tion will explore the complexities of categorizing 
pathological vs. non-pathological bereavement, 
biological responses to grief, and management of 
bereavement.

 The Biology of Loss
Bereavement is not only a psychological and 
social process but also a physiological one. 
Widowhood has been correlated with increased 
morbidity and mortality from a broad range of 
health conditions—including increased risk of 
mortality from accidents, strokes, heart disease, 
and cancer [36]. Although the etiology of 
increased morbidity and mortality is unclear, 
there are known endocrine and immunologic 
changes associated with bereavement [37]. The 
acute period following spousal loss has been 
associated with decreased T lymphocyte activity 
[38], decreased NK cell reactions [39], and 
increased neutrophil count [40]. Widows and 
widowers were found to have elevations in corti-
sol levels 2 weeks and 6 months after loss of a 
spouse [41]. Research has also demonstrated that 
there is increased heart rate and elevated blood 
pressures in the period following significant loss 
[42]. Such neuroendocrine and immunologic 
changes represent a physiologic response to the 
stress of acute grief, which may have downstream 
effects [37].

 Current Categorization 
of Bereavement
The clinical range of responses to loss has most 
recently been separated into three distinct catego-
ries by Zisook and Shear: uncomplicated grief, 
complicated grief, and grief-related major 
depression [43].

Uncomplicated grief is a fluctuating and 
dynamic process, which for some does not come 
to a complete resolution. Individuals will have 
varying responses to loss, ranging from minimal 
psychological distress to time-limited significant 
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dysfunction. Zisook and Shear describe that 
uncomplicated grief usually begins with a phase 
of “acute grief,” during which an individual 
experiences heightened sadness and psychologi-
cal pain and increased longing for the lost indi-
vidual [43]. Symptoms of depression are often 
present during this acute period including low 
mood, anhedonia, and diminished motivation and 
focus although individuals do not meet full crite-
ria for a major depressive episode. As acute grief 
fades, individuals face a period of “integrated 
grief.” This phase is characterized by holding 
onto memories of lost loved ones and continuing 
to miss them without any concomitant changes in 
functioning [43].

Although many individuals experience depres-
sive symptoms in the context of bereavement, 
most do not meet criteria for a major depressive 
episode. However, a subset of individuals experi-
ence “grief-related major depression”— a major 
depressive episode in the setting of loss and 
bereavement [43]. While the precise prevalence 
rates of bereavement-related depressive episodes 
are unclear, one study found that 7.7% of all 
depressive episodes in a population were related 
to bereavement [44]. Depressive episodes in the 
setting of bereavement when compared to gen-
eral depressive episodes have been correlated 
with lower rates of suicidal ideations and feelings 
of worthlessness [44]. Individuals with 
bereavement- related depression often report 
decreased need for sleep, rather than increased 
need for sleep [44]. Additionally, those who 
experienced a grief-related depressive episode do 
not carry an increased risk of subsequent depres-
sive episodes [44].

Complicated grief is defined as a syndrome of 
prolonged and intense grief that is associated 
with substantial impairment in work, health, and 
social functioning [43]. When compared to its 
normal variant, complicated grief is marked by 
ongoing distress, persistent guilt for finding 
enjoyment in the absence of deceased loved 
one, and inability to come to terms with the loss 
[43]. The prevalence of complicated grief has 
been estimated to be approximately 2.5 [45] to 
5.0% [46] in the general population and is esti-
mated to occur in approximately 10% [43] to 
25% [46] of those grieving a loss. Complicated 
grief has been associated with increased comor-

bidity with major depressive disorder and anxi-
ety disorders [46]. However, complicated grief 
can occur in the absence of comorbid major 
depressive episode. Ages between 75 and 
84 years, the loss of a child or spouse, and 
female gender have been correlated with 
increased prevalence of complicated grief [46]. 
Unexpected loss, death of a loved one who 
passed away in an inpatient facility, and 
increased time spent with loved ones in the 
week prior to their death were also found to 
carry increased risk of complicated bereave-
ment [45].

 Management of Bereavement
Appropriate categorization of a patient’s response 
to grief is critical, as specific interventions—and 
in some cases no intervention—have been found 
to be effective for uncomplicated grief, 
 grief- related major depression, and complicated 
bereavement.

No intervention has been found to be helpful 
in managing uncomplicated grief. Although 
individuals may continue to miss the deceased, 
they are able to find enjoyment in activities and 
report less psychological distress within 
6–18 months of a significant loss without any 
intervention [47].

Grief-related major depression improves with 
psychotherapy and antidepressants. Several small 
studies have demonstrated improvements in 
depressive and grief symptoms with the use of 
antidepressants [48, 49]. One study found that 
interpersonal psychotherapy when combined 
with nortriptyline was more effective than nor-
triptyline alone in the treatment of grief-related 
major depression [49].

Many interventions have been proposed for 
the treatment of complicated bereavement. 
There is little data to support the use of antide-
pressants or other psychiatric medications in the 
treatment of complicated grief [50]. Cognitive 
behavioral therapy [51], interpersonal psycho-
therapy [52], and behavioral activation [53] 
have all demonstrated some efficacy in treating 
complicated grief. However, complicated grief 
therapy, a therapy which incorporates strategies 
from exposure therapy, motivational interview-
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ing, and interpersonal therapy, has been found 
to be the most effective in reducing symptoms 
of complicated grief [52]. Complicated grief 
therapy has specifically been found to alleviate 
symptoms of complicated grief among older 
adults [54].

 Bereavement and Suicidality
Bereavement is correlated with an increased 
prevalence of suicidal ideations and suicide 
attempts. Widowed individuals had higher rates 
of suicidal ideations than non-widowed individu-
als [55]. Rates of suicidal ideations were higher 
in those who had high scores on the Beck 
Depression Inventory [55]. In another study, 
complicated grief was associated with passive 
suicidal ideations in 65% of individuals and 38% 
of individuals admitted to self-injurious behavior 
[56]. In the same study, 9% of individuals suffer-
ing from complicated bereavement had attempted 
suicide [56]. Given the concern for suicidality in 
the setting of bereavement—particularly grief- 
related depressive episode and complicated 
bereavement—psychiatrists should take more 
initiative in evaluating and treating the pathologi-
cal variants of depression.

 Summary
Bereavement is a psychological, social, and 
physiological process associated with changes in 
acute immune, cardiovascular, and endocrine 
function. Bereavement can be differentiated into 
three categories: uncomplicated grief, compli-
cated grief, and grief-related major depression. 
Uncomplicated grief does not benefit from treat-
ment. However, research suggests that compli-
cated grief improves with psychotherapy, 
particularly complicated grief therapy. 
Furthermore, grief-related major depression can 
improve with antidepressant use and with psy-
chotherapy. Appropriately diagnosing and treat-
ing pathological variants of bereavement are 
critical, as complicated grief and grief-related 
major depression are associated with increased 
risk for suicide.

Disclosures. I have no financial interests/
arrangements to disclose that could be perceived 
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2
Demography and Epidemiology
Sarah J. De Asis

 Introduction
Demography is defined as the analysis of the popu-
lation size and its structure especially in relation to 
its determinants, fertility, mortality, and migration 
[1]. Demography also identifies many major social 
and policy issues including the growth of the popu-
lation, the challenges of an aging population, and 
the implications of migration on the population.

The World Health Organization (WHO) defines 
epidemiology as the study of the distribution and 
determinants of health-related states or events 
(including disease) and the application of this study 
to the control of diseases and other health problems 
[2]. According to Morris, epidemiology may be 
further defined as the study of health and disease of 
populations in relation to their environment and 
ways of living [3]. It provides the facts about com-
munity health; it describes the nature and relative 
size of the problems to be dealt with, and “maps” 
are produced of such scales as are required or pos-
sible. The main function of epidemiology is to dis-
cover groups in the population with high or low 
rates of diseases, so that causes of disease and rea-
sons for freedom from disease can be postulated.

 The Aging Population
In late life, the epidemiology of psychiatric disor-
ders is the study of the distribution of psychiatric 
symptoms and disorders and the variables that 
affect their distribution [4]. In 2010, approximately 
40 million persons aged 65 years and older lived in 

the United States, accounting for 13% of the popu-
lation. With the aging of the baby boomer cohort 
(those born between 1946 and 1964), the size of the 
elderly population is projected to reach 72.1 mil-
lion by the year 2030 and 88.5 million by 2050 
accounting for an estimated 20.2% of the total pop-
ulation [4, 5]. The current older population of the 
United States is predominantly female and white. 
In 2010, women accounted for 57% of the popula-
tion aged 65 years and older and 67% of those aged 
85 years and older [4].

Life expectancy in the United States was 
80.9 years for women and 76.0 for men [4]. 
According to Blazer, life expectancy at age 65 is 
15.5 years for men and 19.1 years for women, so 
reaching age 80 is becoming the usual rather than 
the exceptional event [6]. The life expectancy for 
people 80 years old and older is greater in the 
United States than in Sweden, France, England, 
and Japan and is increasing. It is estimated that 
the number of people older than 65 years with 
psychiatric disorders in the United States will 
increase from about 4 million in 1970 to 15 mil-
lion in 2030 [7].

 Psychiatric Disorders Among 
Older Adults
The National Institute of Mental Health (NIMH) 
Epidemiologic Catchment Area (ECA) study 
used the Diagnostic Interview Schedule (DIS) 
based on DSM-III as the case-identification 
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instrument to report on the 1-month prevalence 
rates of mental disorders from five sites across 
the United States [8]. The investigators found 
that for individuals aged ≥65 years, the preva-
lence of psychiatric according to the DIS was 
12.3%. Jeste and colleagues consider this as 
underestimation of the prevalence of psychiatric 
disorders among older adults secondary to fac-
tors such as misattribution of psychiatric symp-
toms to cognitive impairment, physical disorders, 
or normal aging, lack of age-appropriate diagnos-
tic criteria, and the underreporting due to forget-
fulness and social stigma [7]. They opined that 
the “real” prevalence of psychiatric disorders 
other than dementia in elderly persons to be at 
least 25% higher than what is reported in the 
ECA study.

The ECA study found that the prevalence of 
alcohol abuse/dependence was 0.9% among 
older adults with it being more common among 
men (1.8%) than among women (0.3%) [8]. 
The prevalence of schizophrenia was found to 
be 0.1% for both sexes, and the prevalence of 
schizophreniform disorder was 0.0%. The prev-
alence of affective disorders was 2.5%; 3.3% in 
women and 1.4% in men. Dysthymia was found 
to be more common (1.8%) than major depres-
sive episode (0.7%) and manic episode at 
(0.0%). Anxiety disorders were the most preva-
lent disorders at 5.5%; 6.8% and 3.6% in 
women and men, respectively. The prevalence 
of phobia was 4.8%, obsessive-compulsive dis-
order was 0.8%, and panic disorder was 0.1% in 
both sexes. The prevalence of somatization dis-
order was 0.1% and antisocial personality 
0.0%. Cognitive impairment increased with 
age; it was seen in 2.9% of individuals 
65–74 years in age, 6.8% of individuals 
75–84 years in age, and 15.8% of individuals 
≥85 years in age. Higher rates of almost all 
psychiatric disorders were found in younger 
age group individuals with the exception of 
severe cognitive impairment. Excess mortality 
(from suicide or physical comorbidity) in early 
life among individuals with schizophrenia, 
depression, substance dependence, and other 
psychiatric disorders was thought to be an 
important reason for the lower prevalence of 
serious mental illness among older adults when 
compared to younger adults [7].

Shapiro et al. reported that the most common 
diagnoses for women were phobias and affective 
disorders, whereas for men the predominant dis-
order was substance abuse and/or dependence 
[9]. The total rates of psychiatric disorders drop 
after the age of 45 years and particularly so after 
age 65 years with the exception of cognitive 
impairment.

The Australian National Mental Health and 
Well-Being Survey by Trollor et al. described the 
1–12-month prevalence of mental disorders, their 
demographic correlates, and their impact on ser-
vice utilization and disability among individuals 
≥65 years [10]. The Composite International 
Diagnostic Interview (CIDI) was used to deter-
mine the presence of mental disorders using the 
International Classification of Diseases (ICD-10) 
and the Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition (DSM-IV) 
diagnostic criteria. About 12.9% of the individu-
als met the criteria for a psychiatric disorder in 
the past 1 month, and 15.8% of the respondents 
met the criteria for a psychiatric disorder in the 
past 12 months. The most prevalent diagnostic 
category was cognitive impairment, followed by 
anxiety disorders and personality disorders. 
Major depression and generalized anxiety disor-
der (GAD) were the two most common individ-
ual ICD-10 defined 12-month diagnoses. Older 
women were more than twice as likely as older 
men to have experienced ICD-10 major depres-
sion and GAD in the preceding 12 months. The 
12-month prevalence for major depression was 
(ICD-10, 2.4%; DSM-IV, 2.2%). The reported 
prevalence rate of cognitive impairment (7.4%) 
was based on the mini-mental state examination 
(MMSE) score and was greater than the 1-month 
prevalence data from the ECA study (4.9%). An 
association was noted between cognitive impair-
ment and a higher prevalence of affective disor-
ders. After cognitive impairment, anxiety 
disorders were the most prevalent diagnostic 
group in this survey. There were no significant 
differences in the overall rates of mental health 
disorders between males and females. However, 
there were specific sex differences in the rates for 
certain diagnostic groups like affective disorders 
where major depression was twice as prevalent 
among elderly females when compared to elderly 
males. There was also a marked female predomi-
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nance for GAD. Male predominance was noted 
for substance use disorders, particularly alcohol 
abuse and dependence. Marital status was associ-
ated with affective disorders with those individu-
als who had never married being twice as likely 
to experience an affective disorder. In addition, 
those individuals with a physical health disorder 
were more than twice as likely to experience a 
mental health disorder. Lastly, among those indi-
viduals experiencing a mental health disorder 
within the past 12 months, only one-quarter had 
consulted a mental health professional. Even 
among those with multiple disorders, only about 
one-third had consulted a mental health 
professional.

Nationally representative data for community- 
dwelling older Americans had been limited until 
the ECA study from the 1980s comprehensively 
investigated rates of psychiatric disorders among 
a representative sample of older Americans from 
multiple communities [8]. The National 
Comorbidity Study Replication (NCS-R) is the 
most current nationally representative study of 
the epidemiology of psychiatric disorders in the 
United States [11]. Among the NCS-R respon-
dents, there were 1461 individuals who were 
≥65 years in age. The mean age of the partici-
pants was 74 years. Approximately 58% of the 
participants were women, 70.5% had 12 or more 
years of education, 54.3% were married, and 
82.8% were non-Latino White. A total of 22.8% 
of all respondents received a diagnosis of at least 
one DSM-IV disorder. Among older adults, 8.5% 
of the individuals met the criteria for a psychiat-
ric disorder. The 12-month prevalence was 7.0% 
for anxiety disorder, 2.6% for mood disorders, 
and 0% for any substance abuse disorder. Specific 
phobia was the most common diagnosis for the 
whole sample (8.7%), and for those individu-
als ≥ 65 years in age, the rate was 4.7%. 
Regardless of age, women had a higher rate of 
any psychiatric diagnoses. Among older adults, 
women were four times more likely to have a 
psychiatric diagnosis than men (12.6% vs. 2.9%). 
The lifetime prevalence for any DSM-IV disor-
der among older adults was 20.9%. The most 
prevalent diagnosis across all age groups was 
MDD (16.6%), with 9.3% for older adults meet-
ing the criteria for MDD. Respondents aged 
75 years and older were less likely than those 

aged 65–69 years to be diagnosed with a lifetime 
anxiety disorder, with no significant difference in 
those aged between 70–74 and 65–69 years. 
Individuals aged 65 years and older had lower 
rates of 12-month and lifetime mood, anxiety, 
and substance use disorder diagnoses when com-
pared with that of younger and middle-aged 
adults. Those aged 75 years and older had the 
lowest prevalence particularly for lifetime psy-
chiatric disorders. Within the last 12 months, 
8.5% of older adults were diagnosed with at least 
one psychiatric disorder. Specific phobia was the 
most prevalent 12-month diagnosis (4.7%), fol-
lowed by social phobia (2.3%) and MDD (2.3%).

The study by Rovner found that among nurs-
ing home residents, the prevalence of psychiatric 
disorders was approximately 75% [12]. Primary 
degenerative dementia accounted for 56% of the 
cases followed by vascular dementia (18%) and 
Parkinson’s dementia (4%).

In the next section of the chapter, we describe 
the epidemiology of some common psychiatric 
disorders among older adults in greater detail.

 Cognitive Disorders

The H70 study or the Longitudinal Gerontological 
and Geriatric Population Study in Göthenburg, 
Sweden, was a comprehensive population study 
that was started in 1971 [13]. This study found 
the prevalence of dementia at age 70 to be 6.6% 
in men and 3.1% in women. The prevalence of 
severe dementia increased from 1% at age 
70 years to 2% at age 75 years and 7% at age 
79 years. The prevalence of mild to moderate 
dementia increased from 2% to 4% and 9%, 
respectively. Almost one-third of the 85-year-
olds had dementia (30%), and the prevalence 
rates were similar between men and women. The 
prevalence of dementia increased in women but 
not in men from age 85 to 88 years. The increase 
was attributed to higher rates of new cases in 
women. Individuals with Alzheimer’s disease 
(AD) and vascular dementia (VD) had a higher 
prevalence of white matter lesions than did non-
demented subjects. The 7-year survival rate in 
85-year-olds was higher in women (35%) than in 
men (20%).

One community-based study showed that the 
estimated annual incidence of AD in the popula-
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tion was 0.6% for persons aged 65–69 years, 
1.0% for persons aged 70–74 years, 2.0% for per-
sons aged 75–79 years, 3.3% for persons aged 
80–84 years, and 8.4% for persons aged 85 years 
and older [14]. This incidence is approximately 
14 times higher among persons older than 
85 years of age when compared with those 
between 65 and 69 years of age.

It is estimated that 5.4 million people or 22.2% 
of the population of the United States in 2002 
aged 71 years or older have cognitive impairment 
without dementia [15]. Prominent subtypes 
included prodromal AD (8.2%) and cerebrovas-
cular disease (5.7%). Among participants who 
completed follow-up assessments, 11.7% of indi-
viduals with cognitive impairment but without 
dementia progressed to dementia annually, 
whereas those with subtypes of prodromal AD 
and stroke progressed at annual rates of 17 to 
20%. The prevalence of dementia in the United 
States among individuals aged 71 and older was 
13.9%. Dementia prevalence increased with age 
from 5.0% among those aged 71 to 79 years to 
37.4% of those aged 90 and older.

Evans et al. sampled 467 residents 65 years of 
age and older of a defined community. Of those 
with probable AD, 26% had severe cognitive 
impairment, 51% moderate cognitive impair-
ment, and 23% mild cognitive impairment [16]. 
Among those 65–74 years old, the prevalence 
rate of probable AD was 3.0%. For those 
75–84 years of age, the prevalence rate of prob-
able AD was 18.7% and among those 85 years or 
older, it was 47.2%. Conditions other than AD 
that caused moderate to severe cognitive impair-
ment including multiple cerebral infarcts, alco-
hol-induced dementia, Parkinsonian dementia, 
depression, psychosis, mental retardation, and 
subacute combined degeneration, were uncom-
mon in this community sample. Of the 113 per-
sons with moderate to severe cognitive 
impairment and a probable diagnosis, 84.1% had 
AD alone. Approximately 8.8% had only a cause 
of dementia other than AD, and 7.1% had both 
AD and another cause of dementia. The overall 
estimate of AD prevalence of 10.3% among 
those over the age of 65 years in this study was 
somewhat higher than reported in previous 
reports.

Prevalence and incidence rates of mild cogni-
tive impairment (MCI) vary as a result of differ-
ent diagnostic criteria as well as different 
sampling and assessment procedures [17]. The 
results of the Leipzig Longitudinal Study of the 
Aged (LEILA 75+) showed that the prevalence 
rates of MCI ranged from 3 to 20%. Rates of con-
version to dementia over 2.6 years ranged from 
23% to 47%. The study stated that people with 
MCI develop dementia at a rate of 10–15% per 
year, while the rate of healthy controls is 1–2% 
per year. The pre-dementia syndrome identifies 
conditions with age-related deficits in cognitive 
functioning. There are age-associated memory 
impairment (AAMI), aging-associated cognitive 
decline (AACD), age-related cognitive decline 
(ARCD), and mild cognitive impairment (MCI). 
The prevalence of AAMI among people aged 65 
and older ranges from 7% to 38.4% [18]. People 
who meet AACD criteria show more extensive 
cognitive impairment. In another study, the prev-
alence of AACD was 26.6% in people aged 60 
and older [19]. The incidence rate of pre-demen-
tia syndromes appear to be increasing with age 
and is higher in subjects with less education. 
MCI is a prodromal phase of dementia, particu-
larly AD type. Annual conversion rates of demen-
tia for subjects classified according to the AAMI 
criteria vary from 3% to 24%. The individuals 
who meet the AACD criteria are more homoge-
nous than those characterized by the MCI criteria 
and progressed to dementia at a rate of 28.6% 
over a 3-year follow-up period, contrary to the 
idea that AACD is a stable, non-pathologic entity. 
Approximately 28% of subjects with ARCD 
developed dementia after 2 years. Furthermore, 
15% of subjects aged 65 years and older in age 
and 15 to 25% of subjects 75 years and older in 
age who are classified as having minimal demen-
tia developed clinical dementia after 1 year. 
Annual conversion rates for pre-dementia syn-
dromes to dementia vary between 4% and 40%. 
The annual conversion rates for MCI to AD vary 
between 10% and 15% per year.

An epidemiologic study by Ganguli et al. 
showed that among individuals with a diagnosis 
of MCI, 27% developed dementia over the next 
10 years [20]. Over each 2-year interval, MCI 
persons showed increased risk for dementia: 
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11.1–16.7% progressed to Alzheimer disease, 
and 0–5.0% progressed to other dementias. Over 
the same time intervals, 11.1–21.2% of those 
with MCI remained at the MCI stage, and 33.3–
55.6% no longer had MCI.

 Anxiety Disorders

Anxiety disorders are one of the most common 
psychiatric disorders in the elderly, yet there are 
very few studies about epidemiology of these dis-
orders. Smalbrugge et al. found that the preva-
lence of anxiety disorders among nursing home 
residents varied between 0% and 20% [21]. A 
Dutch community-based study found the overall 
prevalence of anxiety disorders among elderly to 
be 10.2%. Female sex, living without a partner, 
low level of education, somatic comorbidity, 
functional impairments, psychiatric comorbidity, 
and loneliness were found to be associated with 
anxiety disorders among the community- dwelling 
older adults. Phobias were the most prevalent 
anxiety disorder at 3.6%, followed by panic disor-
der at 1.5%, and generalized anxiety disorder at 
1.2%. Approximately 29.7% of the individuals 
had one or more anxiety symptoms. A mini-men-
tal state examination score of greater than 23, 
depression, stroke, more than 6-year education, 
impaired vision, pain, negative life events in the 
past year, serious functional impairments, loneli-
ness, and perceived inadequacy of care were sig-
nificantly associated with anxiety symptoms [21].

Two studies by Grant et al. showed that the 
prevalence of social anxiety disorder (SAD) in 
national and international epidemiologic surveys 
conducted since the early 1980s have varied 
widely [22, 23]. Overall, the 12-month and life-
time prevalence of SAD among all age groups 
were noted to be 2.8 and 5.0%, respectively. For 
ages ≥ 65 years, the 12-month and lifetime prev-
alence of SAD were 1.6 and 3.0%, respectively. 
The onset of SAD was typically during child-
hood and adolescence, and the onset after the age 
of 24 years was relatively uncommon. Among 
those individuals with SAD, in the prior 
12 months, 13.1% had an alcohol use disorder, 
5.5% had a drug use disorder, and 27.1% had 
nicotine dependence. Among those with lifetime 
history of SAD, 48.2% had an alcohol use disor-

der, 22.3% had a drug use disorder, 33.0% had 
nicotine dependence, 54.1% had any other anxi-
ety disorders, 56.3% had a mood disorder, and 
55.4% had a personality disorder. Bipolar I disor-
der was more strongly associated with SAD than 
either major depressive disorder, bipolar II, or 
persistent depressive disorder. The association of 
12-month SAD with GAD was somewhat greater 
than with panic disorder and specific phobia. 
Avoidant personality disorder was more strongly 
related with SAD than any other personality dis-
order. Over 80% of individuals with SAD 
received no treatment [22, 23].

 Depressive Disorders

Depression is a common and disabling psychiat-
ric disorder in later life [24]. Results from the 
National Epidemiologic Survey on alcoholism 
and related conditions showed that being female, 
Native American, middle-aged, widowed, sepa-
rated, divorced, and of low-income group 
increased the risk of becoming depressed [25]. 
Being of Asian, Hispanic, or Black race decreased 
the risk for being depressed. The Australian 
Longitudinal Study of Ageing by Anstey et al. 
showed that the prevalence of depression in resi-
dential care facilities was 32% when compared to 
14.4% in the community [26]. Functional impair-
ment and cognitive decline were associated with 
increasing risk of depression in late life. Blazer 
et al. reported that the prevalence of major 
depression in the community-dwelling elderly to 
be less than 5% [27]. The prevalence of primary 
depressive disorder was reported at 1.8% and of 
secondary depressive disorder at 1.9%.

Approximately 13.5% of older adults followed 
by a traditional visiting nurse agency were diag-
nosed with major depression [28]. Of these, 71% 
of the individuals were experiencing their first 
episode of depression, and the episode had lasted 
for more than 2 months in 78% of the individuals. 
Approximately 22% of the depressed individuals 
were receiving antidepressant treatment, but 
none were receiving psychotherapy. 
Approximately 31% of individuals receiving 
antidepressants were prescribed subtherapeutic 
doses, and 18% who were prescribed appropriate 
doses reported not complying with their antide-
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pressant treatment. Teresi et al. found that 14.4% 
of nursing home residents met the criteria for 
probable and or definite major depressive disor-
der [29]. The estimate for significant depressive 
symptomatology among these individuals was 
44.2%.

The AGED (Amsterdam Groningen Elderly 
Depression) study showed prevalence of major 
depression among elderly nursing home residents 
to be 8.1% and the prevalence of minor depres-
sion to be at 14.1% [24]. Approximately 24% of 
the individuals suffered from subclinical depres-
sion. Risk indicators for major depression were 
found to be pain, functional limitations, visual 
impairment, stroke, being lonely, the lack of 
social support, negative life events, and per-
ceived inadequacy of care [24]. Another study 
found that 40% of institutionalized older adults 
met the criteria for depression [30]. Approximately 
12% of these individuals met the DSM-III-R cri-
teria for major depression, and almost half of 
them suffered significant cognitive deficits [30].

Data from the West Friesland Study showed 
that the prevalence of major depression among 
older adults consulting their general practitioner 
in the Netherlands was 13.7%, and the preva-
lence for minor depression was 10.2% [31]. 
Patients with major depression were younger and 
more often female than those with minor depres-
sion. Only 22.9% of the individuals with major 
depression were treated with antidepressants. In 
the Aging, Demographics, and Memory Study 
(ADAMS) where the participants were aged 
≥71 years, the overall prevalence for depression 
was 11.19% [32]. The prevalence of depression 
was similar for men and women. Whites and 
Hispanics had nearly three times the prevalence 
of depression when compared to African- 
Americans. Dementia diagnosis and pain sever-
ity were associated with increased depression 
prevalence, while black race was associated with 
lower rates of depression. The H70 study found 
that the prevalence of depression among 70- to 
74-year-old women was 12% when individuals 
with dementia were included in the denominator 
and 13% when they were excluded [13]. Among 
the 85-year-old women, the prevalence of depres-
sion was 13% when individuals with dementia 
were included in the denominator and 19% when 
demented were excluded.

Depression in old age may also be a symptom 
of incipient dementia [13]. The elderly have a 
disproportionally high rate of suicide worldwide, 
with a peak above the age of 80 [13]. There is 
also a greater degree of lethal intent. Among 
mentally healthy 85-year-olds, only 4% had 
thought during the last month that life is not 
worth living, 4% had death wishes, and 1% had 
thought about taking their lives. None had seri-
ously considered suicide. Among those individu-
als with mental disorders 29% had thought that 
life is not worth living, 28% had death wishes, 
9% had thought about taking their lives,  and 2% 
had seriously considered suicide [13].

 Substance Use Disorders

Large-scale US and international surveys con-
ducted in the early 1980s using the DSM-III cri-
teria showed that among individuals 65 years 
older, the 12-month prevalence of alcohol abuse 
was 1.2%, and alcohol dependence was 0.2% 
[33]. The 12-month prevalence for any alcohol 
use disorder in this age group was 1.5%. The life-
time prevalence of alcohol abuse and dependence 
among individuals 65 years older was 12.7% and 
3.4%, respectively; for any alcohol use disorder, 
it was 16.1%. The 12-month alcohol abuse 
remained strongly and significantly associated 
with substance use disorders (OR ≥ 1.8). The 
12-month alcohol dependence remained strongly 
associated with substance use disorders, specific 
phobias, and bipolar disorders but with lower 
ORs and was significantly associated with histri-
onic and antisocial personality disorders. Mean 
ages for onset of alcohol abuse and dependence 
were 22.5 and 21.9 years, respectively. Hazard 
rates for onset of both disorders peaked at 
19 years and decreased thereafter. The duration 
of alcohol use disorder was often chronic with a 
mean of nearly 4 years for alcohol dependence. 
Men were at greater risk of alcohol use disorder 
than women. African-Americans and Asians 
were at lower risk than Caucasians for alcohol 
abuse and dependence.

Blazer and Wu in their two studies evaluated 
the epidemiology of substance use disorders 
among middle-aged and older adults [34, 35]. In 
the first study, they reported that the number of 
older adults needing treatment for SUD is esti-
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mated to increase from 1.7 million in 2000–2001 
to 4.4 million in 2020 [34]. In the two large sur-
veys, Epidemiologic Catchment Area (ECA 
study) and the National Comorbidity Study 
Replication (NCS-R), the prevalence of drug use 
was very low among middle-aged and older 
adults. In the ECA study, 7% of individuals 
45–64 years and 1.6% of individuals ≥65 years 
in age had a lifetime prevalence of illegal drug 
use. Active use of illegal drugs occurred in 0.8% 
of subjects 45–64 years and 0.1% of individu-
als ≥ 65 years in age. In another study of older 
adults who were referred to a hospital substance 
abuse consultation service, older adults when 
compared to younger adults were more likely to 
use alcohol and less likely to be injection drug 
users and users of heroin, cocaine, or multiple 
substances. Nearly 60% of subjects used alcohol 
during the past year, 2.6% used marijuana, and 
0.41% used cocaine. Both alcohol and drug use 
were far more frequent in subjects 50 to 64 years 
in age and among men. Drug use in contrast to 
alcohol use was not associated with the level of 
education but was more common among those 
who were not married and among those with 
major depression. The prevalence of drug abuse 
or dependence in the ≥50 age group was very 
low at only 0.33% for any abuse or dependence, 
0.12% for marijuana abuse or dependence, and 
0.18% for cocaine abuse or dependence, respec-
tively. Nevertheless, the use of marijuana 
approached 4% in the 50–64 age groups in com-
parison to 0.7% in the ≥65 age group.

 Psychotic Disorders

Psychotic symptoms are reported to be uncommon 
among older adults, although they are substantially 
more common among individuals with dementia 
[13]. The prevalence of schizophrenic and paranoid 
syndromes are 0.5, 1.7, and 2.5% at 70, 75, and 
79 years, respectively. It was noted that 10% of 
non-demented 85-year-olds had psychotic symp-
toms, and 7% had paranoid ideation during the pre-
ceding year. Hallucinations were found in 7% and 
delusions in 6%. Hallucinations, delusions, and 
paranoid ideation at age 85 were each related to an 
increased incidence of dementia from 85 to 
88 years, but only a minority of those individuals 
with these symptoms developed dementia.

There are only a limited number of studies 
about epidemiology of psychosis among the 
elderly. In a study done by Christenson et al. in a 
community sample of elderly individuals in San 
Francisco, the investigators found that 17% of 
those rated as psychiatrically impaired had symp-
toms of suspiciousness and 13% had delusions 
[36]. When the entire sample was considered, 
2.5% showed suspiciousness, and 2% had para-
noid delusions. In the community-based elderly 
population, the prevalence of generalized persecu-
tory ideation was 4%. There were no significant 
differences in age, sex, race, or education between 
individuals who exhibited persecutory ideations 
versus those who did not exhibit these symptoms. 
Sensory and cognitive impairments appeared to be 
significant risk factors for developing persecutory 
ideations in this study.

According to Meesters et al., the estimated pro-
portion of individuals developing schizophrenia 
after the age of 40 years is thought to be 23.5% 
[37]. On a lifetime basis, the risk of developing 
schizophrenia for men relative to women is esti-
mated to be 1.32. In this study, the estimated 
1-year prevalence of all disorders (schizophrenia, 
schizoaffective disorder, or delusional disorder) 
was 0.71%. The prevalence was 0.55% for schizo-
phrenia, 0.14% for schizoaffective disorder, and 
0.03% for delusional disorder. Estimated preva-
lence of schizophrenia in women aged 60–79 years 
was higher than in women aged 80 years and 
older. Estimated prevalence of schizophrenia was 
higher in women than in men for age groups 
60–69 years and 70–79 years. Delusional disorder 
was found only in women aged 70 years and 
older. With regards to age of onset, the estimated 
1-year prevalence of late- onset schizophrenia 
(LOS) was 0.14% and that of very late-onset 
schizophrenia (VLS) was 0.05%. Among indi-
viduals aged 40 years or older who developed 
schizophrenia, 76.5% were women. This figure 
rose to 92.9% for those individuals who devel-
oped symptoms of schizophrenia after 60 years of 
age. Delusional disorder was found only in 
women aged 40 years or older at onset. Individuals 
with LOS have better premorbid social function-
ing and display less executive impairment and 
higher levels of everyday functioning. Also, affec-
tive flattening and social withdrawal were reported 
to be less prominent in LOS individuals.
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A study by Östling and Skoog reported that the 
prevalence of psychotic symptoms in the elderly 
might be underrated because of reluctance to 
report psychotic symptoms [38]. In a study of 
non-demented individuals aged 85 years living in 
a community or in institutions in Göthenburg, 
Sweden, psychotic symptoms were identified in 
10.1% of the individuals. Hallucinations were 
seen in 6.9% of the participants, delusions in 
5.5%, and paranoid ideations in 6.9%. Individuals 
with hallucinations had an increased frequency 
of depressed mood, anxiety, irritability, suicidal 
ideation, and paranoid personality traits. These 
symptoms were often associated with major 
depressive syndrome, disability in daily life, and 
visual deficits. Individuals with delusions had an 
increased frequency of depressed mood, blunted 
affect, and paranoid personality traits and were 
associated with disability in life. Individuals with 
paranoid ideation had an increased frequency of 
depressed mood, irritability, and paranoid per-
sonality traits and were associated with visual 
deficits and myocardial infarction. Among indi-
viduals with hallucinations or delusions, 20.0% 
were prescribed neuroleptics, 17.1% antidepres-
sants, 22.9% anxiolytics or sedatives, and 37.1% 
any psychotropic drug. No individuals with para-
noid ideation without concomitant hallucinations 
or delusions were prescribed neuroleptics. The 
3-year mortality rate was increased in women 
with hallucinations (40.0%) and paranoid ide-
ations (36.8%) when compared to women with-
out these symptoms. Hallucinations, delusions, 
and paranoid ideation were not associated with 
mortality in men. In addition, hallucinations, 
delusions, and paranoid ideation were each 
related to an increased 3-year incidence of 
dementia from 85 to 88 years. Sensory impair-
ments were associated with late life psychosis 
and paranoid symptoms.

The study by Östling et al. on cognitively 
intact individuals aged 70 and above found that 
the cumulative incidence of psychotic symptoms 
during the 3.6-year follow-up period was 4.8% 
[39]. The incidence rate for schizophrenia was 
0.03/1000 person-years and for delusional disor-
der was 0.16/1000 person-years. The investiga-
tors found a double mortality risk in individuals 
aged above 70 years with psychotic symptoms at 

baseline during the 3.6-year follow-up period. In 
this study 8% of non-demented 70-year-olds 
developed first-onset psychotic symptoms during 
a 20-year follow-up period. There were no signifi-
cant sex differences in the incidence of first-onset 
psychotic symptoms in the study. The cumulative 
incidence for hallucinations and delusions among 
individuals with probable Alzheimer’s disease 
was 51% in 4 years. Hallucinations were in most 
cases visual. Delusions were related to an 
increased risk for developing dementia at a later 
time period. Approximately 60% of individuals 
with hallucinations, 30% with delusions, and 45% 
of those with any psychotic symptom developed 
dementia.

 Conclusions
Epidemiology of psychiatric disorders in late life 
indicates that with the exception of cognitive dis-
orders, these disorders are more common among 
younger adults. Cognitive impairment is the most 
prevalent diagnostic category followed by anxiety 
disorders among older adults. The prevalence of 
dementia is noted to increase with age. 
Alzheimer’s disease is the most common form of 
dementia. The rate of conversion of mild cogni-
tive impairment to dementia is approximately 
10–15% per year. Phobias and affective disorders 
are more common among elderly women, and 
substance use disorders are more common among 
elderly men. Phobia is the most common anxiety 
disorder among older adults. Depression is a com-
mon psychiatric disorder in late life, and it is more 
prevalent among females and Caucasian and 
Hispanic races. Psychotic symptoms are uncom-
mon among the elderly but are often seen in indi-
viduals with dementia especially women. The 
most common psychotic symptoms are visual hal-
lucinations and persecutory delusions. Alcohol 
use disorders are more common in elderly men, 
and its rate of onset decreases with age. Illicit 
drug use appears to be rare among the elderly. The 
elderly also have higher rates of suicides espe-
cially among older Caucasian men. Knowledge of 
epidemiologic data regarding psychiatric illness 
among the elderly can aid in the appropriate plan-
ning and treatment of these disorders.
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3
Culture and Gender
Brandon C. Yarns

 Introduction
Culture is defined as “the integrated patterns of 
human behavior that include the language, 
thoughts, communications, actions, customs, 
beliefs, values and institutions of racial, ethnic, 
religious or social groups” [1]. Thus, culture can 
be thought of as a complicated term which incor-
porates many facets of human experience and 
applies broadly to a variety of different social 
groups. For example, veterans may be considered 
as a cultural group which struggles with health 
disparities resulting from posttraumatic stress 
disorder, depression, and substance abuse [2]. 
The smallest unit of culture in any society is the 
culture of individual families, wherein a family’s 
culture may, for example, promote or limit 
options for its female members [3]. The American 
Psychological Association, in a 2009 report on 
multicultural competency for older adults, called 
for age itself to be considered as having cultural 
ramifications, given that cohorts of different ages 
had exceptionally different experiences and life 
events, attitudes, and values [1].

The DSM-5 states that, “mental disorders are 
defined in relation to cultural, social, and familial 
norms and values. Culture provides interpretive 
frameworks that shape the experience and expres-
sion of the symptoms, signs, and behaviors that 
are criteria for diagnosis. Culture is transmitted, 
revised and recreated within the family and other 
social systems and institutions” [4]. The field of 

cultural psychiatry is aimed at “the comparative 
study of mental health and mental illness among 
different societies, nations and cultures and the 
interrelationships of mental disorders with 
 cultural environments” [5]. Thus, culture has 
been a central focus in the diagnosis and treat-
ment of mental disorders for some time.

As a result of the importance of considering 
culture in providing health and mental health ser-
vices, the US Department of Health and Human 
Services Office of Minority Health calls for cul-
tural and linguistic competence or “a set of con-
gruent behaviors, attitudes and policies that come 
together in a system, agency or among profes-
sionals that enables effective work in cross- 
cultural situations” [1]. Given the broad definition 
of what may account for cultural situations, a 
geriatric mental health provider who strives for 
“cultural competence” may, therefore, consider 
the many ways in which a patient’s culture differs 
from their own.

Acknowledging the broad definitions of cul-
ture, cultural psychiatry, and cultural compe-
tence, the remainder of this chapter describes 
some of the important disparities in geriatric 
mental health and mental health care evident 
when considering three specific categories of cul-
tures—race/ethnicity, gender, and sexual minor-
ity status—and provides recommendations for 
geriatric mental health providers to become more 
culturally competent in working with these 
unique groups of older adults.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-73078-3_3&domain=pdf
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 Racial/Ethnic Geriatric Mental 
Health Disparities
For more than two decades, racial/ethnic minor-
ity elders have represented the fastest growing 
segments of the aging population of the United 
States [6]. Prevalence rates of psychiatric disor-
ders tend to be similar or lower in ethnic minority 
elders when compared to their White counter-
parts, although access to and utilization of mental 
health services is significantly less in minority 
elders than among Whites [7].

Several studies have been conducted which 
evaluate the prevalence of psychiatric diagnoses 
across ethnically diverse older adults based on 
data from the National Institute of Mental 
Health’s Collaborative Psychiatric Epidemiology 
Surveys (CPES) [7–11]. CPES combined data 
from three multistage area probability samples 
with a common set of objectives and instrumen-
tation: data for older non-Latino Whites in the 
National Comorbidity Survey Replication, older 
African Americans and Afro-Caribbean older 
adults from the National Survey of American 
Life, and Latino and Asian American older adults 
from the National Latino and Asian American 
Study [11]. Twelve-month and lifetime psychiat-
ric diagnoses were determined using the World 
Mental Health Composite International 
Diagnostic Interview [11].

In these studies, older Asian American, African 
American, and Afro-Caribbean respondents exhib-
ited lower lifetime rates of depression and anxiety 
diagnoses than among older non-Latino Whites, 
although no differences were found in 12-month 
diagnoses. However, older Latinos had the same 
lifetime rates of depression and anxiety diagnoses 
as older non-Latino Whites and had higher 
12-month rates of depressive disorders than non-
Latino Whites. The authors of one study concluded 
that previously described “protective effects of eth-
nicity” may not extend in all ethnicities, particu-
larly among Latinos, into old age [7].

Similarly, the Aging, Demographics, and 
Memory Study (ADAMS) , which included a 
population-representative sample drawn from the 
larger Health and Retirement Study, found that 
among ADAMS participants aged 71 years and 
older, non-Latino Whites and Latinos had nearly 
three times the prevalence of depression as 

African Americans measured with the Composite 
International Diagnostic Interview—Short Form 
and the informant depression section of the 
Neuropsychiatric Inventory [12].

Another interesting finding is the effects of 
“nativity” or the distinction between US-born 
and immigrant populations. Although there were 
no significant differences in the aggregate cate-
gories of psychiatric illness according to nativity, 
immigrant Latinos and Asian Americans had 
higher rates of some individual disorders, such as 
generalized anxiety disorder, than their US-born 
counterparts [7].

In a small study of depression rates in home 
health-care nurse depression assessment, rates of 
positive depression screening using the Patient 
Health Questionnaire 2-item were also lower 
among older African Americans and Latinos than 
older non-Latino Whites; however, when two key 
clinical indicators from the patients’ charts were 
included in analyses, preexisting depression 
diagnosis, and presence of antidepressant medi-
cation on patient medication lists, African 
Americans had significantly more positive 
screens when compared with older non-Latino 
Whites and Latinos [13]. The authors concluded 
that special attention should be applied to diag-
nosing depression in African Americans with 
depression risk factors [13].

In spite of these findings of lower rates of 
depression and anxiety among some ethnically 
diverse elders, a 2009 study using data from the 
California Health Interview Survey revealed that 
African American, Asian American, and Latino 
elders in California were significantly more 
likely to have mental distress than non-Latino 
Whites (21.2–24.2% vs. 14.4%) and had signifi-
cantly higher prevalence of serious mental illness 
(4.1–7.7% vs. 2.5%) [14].

Ethnic minority elders also have poorer access 
to mental health services than non-Latino 
Whites. In a study of depression treatment 
among older ethnically diverse home health-care 
patients, the odds of receiving an antidepressant 
among those who screened positive for depres-
sion were lower for African Americans and 
Latinos when compared to non-Latino Whites 
[15]. In the aforementioned study using data 
from the California Health Interview Survey, 
African American, Asian American, and Latino 
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older adults had worse access to mental health 
services even after adjusting for health insurance 
status [14].

Because of these lower rates of access and 
utilization of geriatric mental health-care ser-
vices, it is important to understand the cultural 
beliefs and mental health treatment preferences 
of ethnic minority elders in order to best pro-
vide culturally competent geriatric mental 
health care. In a study of cultural beliefs and 
mental health treatment preferences among eth-
nically diverse older adults who participated in 
the Primary Care Research in Substance Abuse 
and Mental Health for the Elderly (PRISM-E) 
randomized trial of integrated care versus refer-
ral, older African Americans tended to view 
mental illness as caused by the loss of family or 
friends, stress over money, and stress or worry 
in general than non-Latino Whites [16]. Older 
African Americans and Asian Americans were 
also less willing to speak to psychiatrist or psy-
chologists than older non-Latino Whites, 
although Latinos were more willing to speak to 
a psychologist and less likely to speak to a med-
ical doctor than non-Latino Whites [16]. 
Finally, older African Americans preferred 
more for their health-care providers to under-
stand their culture when compared to non- 
Latino Whites, and older Asian Americans 
preferred more for their health-care providers 
to be of the same racial/ethnic group [16].

In a follow-up study, older PRISM-E patients 
completed the Substance Abuse and Mental 
Health Services Administration Mental Health 
and Alcohol Abuse Stigma Assessment. This 
assessment found that no significant differences 
in shame or embarrassment at having a mental 
illness were observed between older African 
Americans and non-Latino Whites, but older 
Asian Americans and Latinos felt significantly 
more shame or embarrassment with regard to 
having a mental illness than did non-Latino 
Whites [17]. Older Asian Americans also stated 
they had greater difficulty engaging in mental 
health treatment if others knew, were less com-
fortable in speaking with their primary care pro-
viders about mental health issues, and had greater 
difficulty seeking mental health treatment in spe-
cialty mental health clinics. However, older 
African Americans and Latinos expressed greater 

comfort in speaking with primary care providers 
and mental health professionals than older non- 
Latino Whites [17].

Studies also have been conducted to determine 
ethnic differences in the experience of dementia 
diagnosis across immigrants in the United States 
and the United Kingdom [18, 19]. While many 
similarities exist, African American caregivers 
noted special concerns about racism, while 
Latino caregivers worried about their loved ones’ 
institutionalization, and Chinese caregivers 
reported concerns that the stigmatization associ-
ated with mental illness in their culture may 
extend to dementia as well [19].

 Gender Geriatric Mental Health 
Disparities
Most evidence on gender disparities among older 
adults have been derived from studies of depres-
sion. Although some epidemiological studies 
have found depression to be more common in 
women across age groups, older women may 
have rates closer to those of older men [12, 20]. 
Using data from the National Comorbidity Study 
Replication, a nationally representative study of 
the epidemiology of psychiatric disorders in the 
United States, among those 65 years and older, 
women had higher lifetime and 12-month preva-
lence rates than men for all psychiatric disorders, 
24% vs. 16.7% and 12.6% vs. 2.9%, respectively 
[21]. However, in the Aging, Demographics, and 
Memory Study, prevalence of depression was 
similar for older men (10.19%) and older women 
(11.44%) [12].

Men have significantly lower rates of correct 
depression identification and lower rates of treat-
ment when compared to women. In two studies 
of depression diagnosis in primary care settings, 
depression in older men was less likely to be rec-
ognized than depression in older women [22, 23]. 
In a survey of 9585 adults from 60 US communi-
ties, clinically depressed older men had signifi-
cantly lower rates of treatment when compared to 
older women [24]. Older men also have signifi-
cantly higher rates of completed suicide than 
older women (31.8 per 100,000 in men age 
65 years and older when compared to 4.1 per 
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100,000 in older women), emphasizing the criti-
cal importance for correct identification and 
treatment of depression in older men [25].

Studies have investigated potential causes for 
depression due to gender disparities. In particular, 
men have been identified as having more negative 
attitudes toward help-seeking for mental health 
services, lower disclosure rates of depressive 
symptoms, lower rates of health service utiliza-
tion, and more “atypical” presentations of depres-
sion [26–29]. In a mixed-method investigation of 
gender disparities in IMPACT, older men were 
significantly less likely to be referred to IMPACT, 
to endorse core depressive symptoms, and to have 
had prior depression treatment when compared to 
older women, and qualitative themes identified as 
important contributors to these disparities included 
differences in how men experienced and expressed 
depression, traditional masculine values, and the 
stigma of mental illness [20]. In a survey of elderly 
Korean Americans, living alone was significantly 
correlated with depressive symptoms and suicidal 
ideation in men but not in women, whereas living 
in a multigenerational family without a spouse and 
having a lower household income were signifi-
cantly associated with poorer mental health in 
both men and women [30].

Apart from depression disparities, there is evi-
dence that men’s brains may lose gray matter 
faster as they age when compared to women, 
which may increase the likelihood in men versus 
women of functional consequences such as cog-
nitive impairment and dementia [31, 32]. 
Nonetheless, incidences of dementia in men and 
women have been shown to be similar in several 
large epidemiologic studies [33–36]. Since 
women tend to live longer on average than men, 
a larger portion of women than men have 
Alzheimer’s disease and dementia overall [37].

Finally, predictors for mild cognitive impair-
ment (MCI) differ between older men and older 
women. In a study of Malaysian older adults, 
hypercholesterolemia, age, ethnicity, and total 
years of education predicted MCI in men, but in 
women, MCI was best predicted by married sta-
tus, less exercise, and higher weight [38]. The 
authors concluded that special care should be 
taken by geriatric mental health-care providers to 
evaluate gender-specific risk factors in older men 
and women [38].

 Lesbian, Gay, Bisexual, 
and Transgender Geriatric 
Mental Health Disparities
The Centers for Disease Control and Prevention 
in their landmark report The State of Aging and 
Health in America 2013 announced a call for 
action to address lesbian, gay, bisexual, and 
transgender (LGBT) aging and health issues as 
LGBT elders continue to have higher levels of 
illness, disability, and premature deaths [39]. 
Additionally, aging services and the health needs 
of LGBT elders are often not adequately 
addressed in policies, research, and services.

A recent review article estimates that the cur-
rent population of older LGBT adults in the USA 
numbers close to 1 million [40]. This was based 
in part on a Gallup Poll in which 2% of individu-
als 65 years and older were identified as 
LGBT. The authors note that the 2% in the Gallup 
Poll may be an underestimate of the true popula-
tion of older LGBT adults, given that poll and 
survey respondents need to ensure that they feel 
safe in order to report their gender identities and 
sexual orientations [40].

Cohort differences may be especially impor-
tant when considering the mental health of older 
LGBT adults because of the rapid changes in 
social attitudes toward LGBT individuals that 
have occurred in the late 20th and early 21st cen-
turies. The findings from Caring and Aging with 
Pride, a population-based survey which investi-
gated the disparities and resilience among over 
2000 LGBT older adults, indicated that the rates 
of victimization and internalized stigma were 
higher for LGBT respondents aged 80 years and 
older when compared to those aged 50–79 years 
[41].

Until recently, very little empirical evidence 
existed on the prevalence of psychiatric disorders 
in the older LGBT population. The Institute of 
Medicine Report, The Health of Lesbian, Gay, 
Bisexual, and Transgender People: Building a 
Foundation for Better Understanding, summa-
rizes data on the topic prior to 2011 [42]. Since 
then, a population-based survey of LGBT elders 
in the USA, Caring and Aging with Pride, and a 
YouGov survey in the United Kingdom compar-
ing older LGBT and heterosexual individuals 
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have both shown that the rates of depression, 
anxiety, suicidal ideation, and alcohol and sub-
stance misuse were as much as two to three times 
higher among older LGBT respondents when 
compared to older heterosexual respondents or 
age-matched population norms [41, 43]. In the 
US survey, rates of anxiety, depression, and men-
tal distress were highest among the transgender 
respondents, and 71% of transgender elders 
reported a lifetime history of suicidal ideation 
[41]. Among the respondents with a history of 
suicidal ideation, 39% reported that they had 
become suicidal in relation to their sexual orien-
tation or gender identity [41].

Although no surveys have been completed 
specifically to investigate disparities in health- 
care access and utilization in older LGBT indi-
viduals, disparities in access and utilization were 
noted among men and women in the same-sex 
relationships across age groups in a study using 
data from the 2000 to 2007 iterations of the 
Behavioral Risk Factor Surveillance System 
[44]. The study found that men and women in 
same-sex relationships were less likely to have 
health insurance and more likely to report unmet 
medical needs than men and women in opposite- 
sex relationships; women in same-sex relation-
ships were also less likely to have had a checkup 
within the last year and less likely to have had a 
recent mammogram or Pap test, although men in 
same-sex relationships were more likely to have 
had a checkup in the past year [44].

“Coming out,” a developmental process for all 
LGBT individuals in which one’s sexual orienta-
tion or gender identity is realized internally and 
then disclosed to others, has been emphasized as 
a significant stressor for older LGBT individuals 
who must often repeatedly come out to health- 
care providers and caregivers as they age [40]. 
Concerns among gay and lesbian caregivers of 
individuals living with dementia identify the lack 
of cultural competence of health-care service 
providers as a major concern, and caregivers of 
gay and lesbian seniors in Canada also point to 
concerns about anticipated discrimination and 
the complex process of coming out in health-care 
situations [45, 46].

In spite of these concerning findings, there is 
also some evidence that older LGBT individuals 
have many strengths and resilience factors and 

that many are aging successfully. Physical and 
mental health quality of life using the Short Form 
8-item were investigated among older LGBT 
respondents in the US population-representative 
Caring and Aging with Pride study, and many 
older LGBT adults had high physical and mental 
health quality of life [47]. In a subsequent edito-
rial, the lead investigator of Caring and Aging 
with Pride noted that despite disparities, most 
LGBT elders are aging well [48].

Understanding basic terminology may be a 
good start for geriatric mental health providers 
who want to reduce disparities and promote suc-
cessful aging by becoming more culturally com-
petent in caring for older LGBT patients. Sex is 
assigned at birth and refers to one’s biological 
status as male or female and is associated primar-
ily with physical attributes such as chromosomes, 
hormones, and anatomy. Gender refers to socially 
constructed roles, behaviors, and attributes that a 
given society sees as appropriate for men versus 
women [49]. Gender identity refers to one’s per-
sonal sense of being male, female, or something 
else; cisgender is used to describe an individual 
whose sex and gender identity are the same, 
whereas transgender describes an individual 
whose gender identity conflicts with biological 
sex [49].

In contrast, sexual orientation refers to the 
nature of emotional and sexual attraction for oth-
ers; one is said to be homosexual if one is primar-
ily attracted to members of the same sex, whereas 
one is said to be heterosexual if one is primarily 
attracted to members of the opposite sex; indi-
viduals who have attractions to members of both 
sexes are bisexual [50]. Both cisgender and trans-
gender individuals may be homosexual, hetero-
sexual, or bisexual [40].

 Conclusions
“Culture” refers broadly to an array of character-
istics which define various social groups. In order 
to provide high-quality mental health care, a geri-
atric mental health-care provider should be sensi-
tive to the many ways in which an older patient’s 
culture may differ from their own. Research 
points to certain geriatric mental health and 
health-care disparities which exist among certain 
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racial/ethnic groups, between older men and older 
women and in sexual minority populations. Older 
African Americans and Asian Americans may 
have lower rates of depression and anxiety than 
older Latinos and non-Latino Whites, but racial/
ethnic minority groups tend to have poorer access 
to and utilization of geriatric mental health-care 
services compared to non-Latino Whites. Rates of 
depression may be higher in older women than in 
older men, although epidemiologic evidence is 
mixed, but older men tend to receive less correct 
identification of depression and less appropriate 
treatment for depression when compared to older 
women. LGBT elders have higher rates of depres-
sion, anxiety, alcohol and substance misuse, and 
suicidal ideation than their heterosexual counter-
parts, with older transgender individuals having 
the highest rates of all. Cultural competence in 
geriatric mental health- care providers has been 
cited repeatedly in studies as something that older 
adult minorities want and expect from those tak-
ing care of them.
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 Introduction
Advances in medicine and societal trends con-
tributing to an increasing lifespan and declining 
fertility rate are two significant factors that con-
tribute to the growing population of aging indi-
viduals [1]. The aging population is predicted to 
continue to grow and potentially accelerate, with 
people ages 65 and older predicted to soon out-
number children under 5 years old for the first 
time in known history [2]. Other trends in aging 
include females having an average longer lifes-
pan than males but being in poorer health [1]. 
While it is now known that individuals can sus-
tain health and independence into old age, it is 
also known that the prevalence of dementia, par-
ticularly Alzheimer’s dementia, increases with 
age [1]. The risk of developing Alzheimer’s 
dementia doubles every 5 years after age 65 [1]. 
There are differing thoughts on whether the prev-
alence of disability will increase or decrease with 
the expanding aging population. One idea refers 
to a “compression of morbidity” or that the 
occurrence of physical or mental disability will 
decrease as the average lifespan increases [1]. 
This is contrasted with the idea that, as lifespan 
increases and medical advancements manage 
chronic diseases, the prevalence of disability will 
increase as the degree of disability decreases [1]. 
Alzheimer’s dementia is particularly associated 
with a range of disabilities [1]. Greater disability 
is likely to be associated with a greater need for 
caregiving, which traditionally has included fam-

ily members and, more recently, social entitle-
ment programs such as Social Security and 
Medicare [3].

 Family and Community 
Supports
Caregiving for the aging population may include 
community support, assisted living, residential 
living, medical care through nursing, and pro-
longed hospital stays [1]. Caregiving also pro-
vides support for physical or cognitive 
impairment that ranges from moderate difficul-
ties to more significant loss of functioning and 
independence [1]. It is estimated that 52 million 
adults in the United States, or one in three adults, 
voluntarily provide care to disabled family or 
friends without receiving compensation [4]. 
Recent changes and trends in social structure 
play a role in anticipated changes in both the 
aging and caregiving populations. People are 
now moving to cities and presumably benefitting 
from more available resources than what metro-
politan areas can provide [1]. Rapidly developing 
technology and the globalization of the economy 
are impacting people of all ages and generations 
[1]. There is evidence that suggests that remain-
ing individuals who are active in the workplace 
maintain their cognitive functioning [1]. 
However, as a result of an increased life expec-
tancy, a greater proportion of one’s life is likely 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-73078-3_4&domain=pdf


30

to be spent in retirement, resulting in a greater 
burden on some social entitlement programs [2]. 
Females who are not married are less likely than 
unmarried males to have assets or pensions, 
while males have less propensity to maintain 
social networks [2].

In addition to changes in the demographics of 
the population, changes in the family structure, a 
significant provider of care for the aging popula-
tion, are occurring as well [1]. With people liv-
ing longer and having fewer children, there are 
more likely to be a greater number of genera-
tions made up of fewer members [1] and there-
fore fewer family members able to care for the 
aging population. Negative aspects of this trend 
impact both caregiving families and older indi-
viduals, who mutually benefit from sharing 
resources and supports [1]. Despite these 
changes, family and friends not only provide 
approximately 75% of care given to Americans 
with Alzheimer’s dementia, who remain at 
home, but they also are the main purchasers of 
the remainder of services needed [3]. The most 
common caregiver for adults with dementia is 
usually a single individual who is most likely to 
be a spouse [3]. The next most common caregiv-
ers are typically adult children, with daughters 
and daughters-in-law more likely to spend time 
caregiving [3].

The trends discussed in the earlier paragraph 
have been found to be happening at a faster pace 
than in the past [1]. In the concept of successful 
aging, the goal is to keep the aging individual in 
the community as long as possible. Rowe and 
Kahn [5] describe successful aging as maintain-
ing a low probability of disease and associated 
disability with a high cognitive and physical 
functional capacity and an active engagement 
with life. Maintaining a low probability of dis-
ease requires maintaining few disease risk factors 
and diseases [5]. Active engagement in life 
describes the maintenance of relationships with 
others through a mutual transferring of informa-
tion, emotional support, and assistance [5]. It also 
includes maintaining activities that have value to 
society [5]. Active engagement is important as 
isolation is found to be a risk factor for negative 
health consequences, and the emotional and 
instrumental support of others can have positive 
effects on health [5].

One Canadian study found successful aging is 
associated with marriage, a university-level edu-
cation, income, regular alcohol use, never smok-
ing, exercising regularly, taking calcium 
supplements, perceiving themselves as having 
better health, and satisfaction with life [6]. This 
study further found that achieving successful 
aging decreases with age [6]. Predictors specific 
for maintaining cognitive ability included educa-
tion, strenuous activity around the home, peak 
pulmonary flow rate, and one’s own perceived 
self-efficacy [7]. Individuals living with either a 
significant other or children are associated with 
having the highest levels of functioning, while 
single adults living with non-relatives have the 
lowest [8]. Not surprisingly, remaining active in 
the community and in relationships as well as 
maintaining activities of daily living (ADLs) and 
instrumental activities of daily living (iADLs) 
can contribute to longer periods of functioning 
and decrease the likelihood of entering a nursing 
home to receive care [8]. Common comorbidities 
in dementia that impact successful aging include 
depression, which affects between 20% and 24% 
of the individuals [9, 10] with dementia. The 
Health and Retirement Study also found an asso-
ciation between an individual’s connections with 
family and their economic status, depression sta-
tus, and health advantages [8]. Families and other 
resources help keep the aging population in the 
community.

By providing physical and emotional support, 
caregivers support successful aging and indepen-
dence. Caregivers are often a strong source of 
collateral information and provide insights 
regarding behavioral and functional changes that 
they have observed at home. Additionally, they 
typically bear the responsibility to implement 
treatment interventions that family members with 
disabilities are requiring. This involvement is 
crucial for the appropriate diagnosis and treat-
ment of patients with disabilities, including 
dementia. Anecdotal reports point to dementia 
care as the most stressful type of family caregiv-
ing, and the demands of the caregiver can lead to 
negative impacts on the entire family [11]. 
National organizations (American Association 
for Retired Persons (AARP) and the National 
Association for Caregiving) support this report 
with findings that indicate dementia caregivers 
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provide more assistance and have more associ-
ated stress including work-related difficulties and 
having to give up more vacation, hobbies, and 
family time [12]. However, it is known that care-
giving can be akin to a severe, long-term chronic 
stressor with effects dependent on degree of 
physical and cognitive impairment, frequency of 
problem behaviors, and length and intensity of 
caregiving provided [13].

 Caregiver Stress
Effects of caregiving on individuals can be mea-
sured and examined by the amount of psycho-
logical distress, psychiatric and physical 
morbidity, and impact of reduced work hours or 
leaving the workforce on the economy [14, 15]. 
These effects are also moderated by the caregiv-
er’s gender, personality, coping skills, relation-
ship to the care recipient, economic status, and 
the availability of supportive resources [13, 16, 
17]. Caregivers of patients with dementia are at 
risk for developing depression, anxiety, and 
dementia, especially the female caregivers [13, 
17–20]. Caregivers are also more likely to have 
an increased risk of illness [21, 22] and mortality 
[23] and to take fewer preventative health mea-
sures [19]. They may have a less robust immune 
response [18, 21, 24], greater cardiovascular 
reactivity [25], and slower wound healing [26]. 
Furthermore, the relationship between the care-
giver and the recipient declines in the context of 
a caregiving relationship [3].

Addressing caregiver’s modifiable factors can 
lower the risk of negative outcomes that are 
directly related to caregiving. Examples of these 
modifiable factors include providing an age- 
friendly environment, support networks within 
the community, and coping skills for caregivers. 
Ideal age-friendly environments would take into 
consideration health, communication, transporta-
tion, labor, housing, safety, and long-term care 
[27]. Providing sufficient coping strategies for 
caregivers will not only help reduce stress for the 
caregiver but could also improve the quality of 
life of the patient. Caregivers have to adjust to 
changes that they may not have anticipated 
including a care recipient’s cognitive impair-
ments, behavioral problems, increased need for 

physical assistance, and navigating a complicated 
healthcare system. Individual and community 
interventions that utilize a broad range of inter-
ventions have been shown to be more effective 
than targeting only caregiver knowledge about 
caregiving and social support resources. These 
interventions include addressing “individual or 
family counseling, care management, skills train-
ing, environmental modification and behavioral 
management strategies” [3]. Providing diverse 
services and addressing multiple stressors have 
been shown to improve support for caregivers 
and occasionally patient symptom severity in 
individuals with dementia. These strategies could 
be applicable to the challenges all caregivers face 
when dealing with aging family members. When 
these services are not available, case studies have 
found that single interventions have greater 
impact if they are implemented with higher fre-
quency and for longer duration [3].

One dementia caregiver intervention trial 
termed the Resources for Advancing Alzheimer’s 
Caregiver Health tested several different social 
and behavioral interventions. The results across 
different sites and different interventions consis-
tently showed that interventions that targeted 
behavior skills training “had the greatest impact 
in reducing caregiver depression” [28].

Caregivers have daily contact with clients 
and are often the best sources of information 
regarding effectiveness of interventions. They 
are also the ones most likely to be implement-
ing treatments and behavioral interventions, so 
supporting them is vital to the success of the 
patient’s care. The best outcomes are likely to 
arise from the involvement of caregivers and 
patients rather than treating either one alone. 
Since clinicians have direct contact with family 
and patient, they are essential in helping coor-
dinate non- pharmacological treatment plans. 
For instance, they can assist in recruiting other 
family members to help with caregiving to help 
alleviate the burden on a single family member. 
Clinicians can assess the needs of the family 
and patient to be able to provide the most 
appropriate individualized care. Referrals for 
case management or instructions on how to 
access local resources would be very impactful 
for families that are not aware of resources in 
the community.
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Guidelines published by the American Medical 
Association (AMA) and American Psychiatric 
Association (APA) attempt to address these con-
cerns and advocates for stronger caregiver sup-
port and partnerships. The AMA has produced a 
Caregiver Self-Assessment Tool to help provid-
ers identify the most vulnerable caregivers and 
begin to implement support networks [29].

 Age-Friendly Environments
Ideal age-friendly environments would take into 
consideration health, communication, transporta-
tion, labor, housing, safety, and long-term care 
[27]. Having such support promotes greater adap-
tation to negative incidents [30]. The AARP and 
WHO have gathered multiple community initia-
tives that contribute to environments that foster 
healthy aging and provide adequate accommoda-
tions. These ideals focus on prohibiting barriers to 
accessible community resources to support inde-
pendence and successful aging. These may 
include wheelchair-accessible pavements and toi-
lets, lower curb height, and safe and accessible 
public seating and transportation, all well-marked 
and well-lit with visual and audio cues [27].

Benefits of maintaining environments where 
elderly people are mobile and have access are 
numerous. Financially, institutional care is sig-
nificantly more expensive than care in the com-
munity. By allowing older adults to be 
geographically mobile, it increases their ability 
to remain engaged with their own community. 
As people age, they begin to have physical and 
sensory limitations that may prohibit them from 
driving. Implementing resources that make it 
easier to move around will reduce isolation and 
increase community involvement. Without cer-
tain community accommodations, older adults 
would struggle to be adequately mobile and 
independent. Ultimately this may result in older 
adults having to leave their communities to gain 
these important support systems elsewhere, 
such as through assisted care facilities.

Placement into nursing homes has been associ-
ated with reduced quality of life and increased 
risk of mortality for older individuals. It can also 
increase distress felt by family members that pro-
vide care for these older adults [31]. Allowing 

elderly to stay within the communities allows 
them to interact as neighbors and volunteers, thus 
enabling them to make positive contributions to 
the community around them. Appropriate hous-
ing that is safe and affordable is also vital to 
building age-friendly cities. By allowing people 
to age safely and be comfortable in their commu-
nity, it enables them to stay independent at their 
home for longer time period.

 Disaster Management
Older adults can be at higher risk for poor out-
comes during disasters because of vulnerabili-
ties that come with aging. Circumstances that 
can occur during a disaster can worsen chronic 
conditions and increase long-term morbidity. 
With age comes a higher likelihood of physical 
impairments and mobility restrictions. More 
than half of adults have a functional limitation 
that contributes to this increased vulnerability 
[32]. Loss of medications during a disaster 
period can increase the likelihood of conditions 
relapsing and resulting in bad outcomes. Lack of 
clean food and water and exposure to extreme 
temperatures and to infection affect all age 
groups, but their effects to the vulnerable elderly 
can be devastating. Chronic medical conditions 
and mental functioning can result in reduced 
information processing capabilities and sensory 
awareness. Social support systems are often 
restricted in this age group by limited family net-
works and geographic isolation from direct fam-
ily contact. Elderly individuals are often retired 
or unemployed and have a fixed financial income 
that limits their ability to afford last minute 
travel, housing expenses, or medical treatment 
that would assist them in disaster situations.

In addition to recommendations that can help 
assist all age groups in disasters, there are some 
specific things that can be done for the elderly 
population that can minimize adverse events. 
These recommendations include [32]:

• Having stock supplies of ready to eat food, 
water, and batteries for emergency

• Having an evacuation plan for people and for 
pets

• Having a personalized emergency plan
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• Having a personalized list of medications, 
doctors, and pharmacies

• Having a photocopy of prescriptions to make 
it easier to get refills in another location

• Having a preidentified meeting place for 
families

• Having the identity of shelters and special 
needs shelters to use if needed

The above recommendations are ways to help 
prepare this population during a disaster to lessen 
the negative impact these unexpected situations 
can cause.

 Conclusion
Aging and caregiving can be very isolating, and 
without proper support, it can negatively impact 
the quality of life of both the older individual and 
their caregivers. Incorporating community and 
family involvement has been shown to have posi-
tive impacts on the health and quality of life of 
both the elderly as well as their caregivers. Taking 
care of the elderly should include exposing 
patients and their families to local and national 
organizations that can help provide the best care 
for the elderly population.
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 Introduction
Available data indicates that the population of 
individuals 65 years and older in the United 
States will grow from 46.2 million or 14.5% of 
the total population to roughly 21.7% of the US 
population by 2040 [1]. As the population ages, 
the total healthcare costs escalate, and this results 
in a greater burden on an already strained health-
care system [2]. To minimize the healthcare 
costs, the use of available resources should be 
closely monitored. In this chapter we review 
important aspects of Medicare and Medicaid and 
also recent policies and legislation that clinicians 
caring for older adults with psychiatric disorders 
should be aware of so as to improve the care of 
their patients.

 Medicare and Medicaid
Medicare and Medicaid are the two major payers 
for healthcare among older adults [3]. These two 
major healthcare programs were signed into law 
on July 30, 1965. The Medicare Modernization 
Act (MMA) that was signed into law by President 
George W. Bush on December 8, 2003 added an 
outpatient prescription drug benefit to Medicare.

In 2010, President Obama signed the 
Affordable Care Act which created a national 
Medicaid minimum eligibility level of 133% of 
the federal poverty level (FPL) for nearly all 
Americans who were ≤65 years in age [4]. In 

2016 President Obama signed into law the 
Twenty-First Century Cures Act that expedites 
the discovery, development, and delivery of new 
treatments and cures so as to maintain America’s 
global status as the leader in biomedical innova-
tions [5].

 Medicare
Medicare provides health insurance programs for 
the following individuals [6]:

1. Individuals ≥65 years
2. Individuals ≤65 years with certain types of 

disabilities
3. Individuals of all ages with disabilities
4. Individuals of all ages with end-stage renal 

disease

Medicare programs are divided into three 
parts:

Medicare Part A: It is the hospital insurance 
program that covers inpatient care in hospitals. It 
includes care in critical access hospitals and 
skilled nursing facilities. Part A also covers hos-
pice care and some home healthcare, but it does 
not cover custodial or long-term care. It is paid 
for by individuals from their payroll taxes while 
working, and hence no premiums have to be paid.

Medicare Part B: This plan covers physician 
services, outpatient care, physical and occupa-
tional therapy services, and some home health-
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care when deemed medically necessary. It also 
pays for medical supplies when necessary. The 
funds for Part B are levied as monthly premiums 
from individuals.

Medicare Part C (Advantage Plan): This is 
an insurance plan where individuals pay a 
monthly premium to buy drug plans from private 
companies. Beneficiaries may have to pay a pen-
alty if they decide not to enroll in a drug plan 
when they are first eligible but choose to join 
later.

Medicare Part D Coverage Gap Discount 
Program: Manufacturer discounts on covered 
Part D drugs are made available to eligible bene-
ficiaries while in the coverage gap with this 
program.

The Centers for Medicare & Medicaid Services 
which is a branch of the Department of Health 
and Human Services runs the Medicare Program. 
Medicare is funded by two trust funds, the 
Hospital Insurance (HI) Trust Fund and 
Supplementary Medical Insurance (SMI) Trust 
Fund. Medicare spending as of 2014 was $618.7 
billion [7].

 Medicaid

Health coverage to nearly 69 million Americans 
is provided by Medicaid [8]. It is the single larg-
est source of health coverage in the United States. 
Medicaid provides healthcare coverage for chil-
dren, pregnant women, parents, and seniors and 
to individuals with disabilities. It is funded jointly 
by the federal and the state governments. 
Medicaid programs are established and adminis-
tered by each state. The states using broad federal 
guidelines determine the type, amount, duration, 
and scope of the Medicaid services. The federal 
government however requires the state govern-
ments to cover certain mandatory benefits. 
Mandatory benefits include services like inpa-
tient and outpatient hospital services, physician 
services, laboratory and x-ray services, and home 
health services. The states can then choose to 
provide additional/optional benefits. These addi-
tional/optional benefits include services like pre-
scription drugs, case management, physical 
therapy, occupational therapy, and the payment 
for prescription drugs. The federal government 
provides the states with matching funds to pro-

vide these benefits to individuals. It is required 
under federal law that states need to cover certain 
population groups called the “mandatory eligibil-
ity groups” in order to participate in Medicaid. 
Low-income families, qualified pregnant women 
and children, and individuals receiving the 
Supplemental Security Income (SSI) are exam-
ples of mandatory eligibility groups. The law 
also gives the states the flexibility to cover other 
population groups also called “optional eligibil-
ity groups.” Examples of optional eligibility 
groups include individuals receiving home- and 
community-based services and children in foster 
care who are not otherwise eligible. The states 
are allowed to set individual eligibility criteria 
within federal minimum standards.

The Affordable Care Act helped states expand 
Medicaid to cover nearly all low-income 
Americans under age 65 [8]. The Act extended 
the eligibility for children to at least 133% of the 
federal poverty level (FPL) in every state. In 
addition, the states were given the option to 
extend eligibility to adults with income at or 
below 133% of the FPL. The states are paid a 
specified percentage of program expenditures 
called the Federal Medical Assistance Percentage 
(FMAP) by the federal government. The states 
calculate the income for many eligibility groups 
using a percentage of FPL, e.g., 100% of FPL in 
2017 for a family of four in the 48 contiguous 
states is $22,350 [9]. Income standards are based 
on income or other nonfinancial criteria stan-
dards such as the Supplemental Security Income 
(SSI) program for the other groups [10]. The fed-
eral law gives the states the option to charge pre-
miums and to establish out-of-pocket spending 
(cost sharing) requirements for Medicaid enroll-
ees [8]. The out-of-pocket costs may include 
copayments, coinsurance, deductibles, etc. 
Although the maximum out-of-pocket costs are 
limited, the states can choose to impose higher 
charges for certain higher income groups. Certain 
vulnerable groups such as children and pregnant 
women are exempt from most out-of-pocket 
costs.

In order to be eligible for Medicaid, individu-
als need to satisfy federal and state requirements 
regarding residency, immigration status, and doc-
umentation of US citizenship [8]. The Medicaid 
beneficiaries must generally be residing in the 
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state in which they are receiving Medicaid. They 
must be citizens of the United States or be cer-
tainly qualified noncitizens, such as lawful per-
manent residents. Medicaid coverage is effective 
either on the date of application or the first day of 
the month of application. There may be retroac-
tive coverage for up to 3 months prior to the 
month of application, if the individual would 
have been eligible during that period had they 
applied for coverage. Coverage is terminated at 
the end of the month at which an individual no 
longer meets the eligibility requirements.

The law allows states to have the option to 
establish a “medically needy program” for indi-
viduals who have significant health needs but 
whose income is too high to otherwise qualify for 
Medicaid [8]. These individuals can become eli-
gible by “spending down” the amount of income 
that is above a particular state’s medically needy 
income standard. They spend down by incurring 
expenses for medical and remedial care for which 
they do not have health insurance. Once these 
individual’s incurred expenses have exceed the 
difference between the individual’s income and 
the state’s medically needy income level, i.e., the 
“spend down” amount, then they can become eli-
gible for Medicaid programs. The Medicaid pro-
gram then pays the cost of services that are in 
excess of what the individual had to incur in the 
way of expenses in order to become eligible.

Medicaid is the single largest payer for mental 
health services in the United States [8]. Its role is 
being expanded to play an increasingly larger 
role in the reimbursement of substance use disor-
der services.

The Mental Health Parity and Addiction 
Equity Act (MHPAEA) enables Americans with 
mental health and substance use disorders to get 
the care that they need [8]. This Act prohibits cer-
tain discriminatory practices that limit insurance 
coverage for behavioral health treatment and ser-
vices. The MHPAEA requires coverage for men-
tal health and substance use disorders to be no 
more restrictive than the coverage that available 
for medical and surgical conditions. This require-
ment applies to copays, coinsurance, and out-of- 
pocket maximums; limitations on services 
utilization such as limits on the number of inpa-
tient days or outpatient visits that are covered; 
and the use of care management tools and criteria 

for medical necessity determinations. The federal 
statutes require Medicaid programs to comply 
with mental health and substance use disorder 
parity requirements.

More than 4.6 million low-income seniors 
most of whom are also enrolled in Medicare get 
healthcare coverage through Medicaid [8]. In 
addition, Medicaid provides coverage to 3.7 mil-
lion people with disabilities who are also enrolled 
in Medicare. A total of 8.3 million individuals are 
“dually eligible” and enrolled in both Medicaid 
and Medicare. These individuals comprise more 
than 17% of all the Medicaid enrollees. Under 
federal statute those individuals who are enrolled 
in both Medicaid and Medicare can be covered 
under both optional and mandatory categories. 
Those Medicare enrollees who have limited 
income and access to resources can use Medicaid 
to pay for their premiums and out-of-pocket 
medical expenses. In addition, Medicaid also 
covers additional services that are not usually 
covered under Medicare. These services include 
skilled nursing facility care beyond the 100-day 
limit or custodial care in skilled nursing facilities, 
prescription drugs, eyeglasses, and hearing aids. 
Those services that are dually covered are usu-
ally first paid by Medicare with Medicaid filling 
in the difference up to the state’s payment limit.

 Affordable Care Act
The Affordable Care Act (ACA), comprising the 
Patient Protection and Affordable Care Act (P.L. 
111–148) and the Health Care and Education 
Reconciliation Act of 2010 (P.L. 111–152), 
expanded Medicaid coverage for the poorest 
Americans by creating an opportunity for states 
to provide Medicaid eligibility, effective January 
1, 2014, for individuals under 65 years of age 
with incomes effectively up to 138% of the fed-
eral poverty level (FPL, $27,310 for family of 
three in 2014; federal statute up to 133% with 
mandatory income disregard up to 5% FPL) [11, 
12]. However, in 2012 the Supreme Court ruled 
that expansion could not be enforced by with-
holding funds for a state’s entire Medicaid pro-
gram, and this made the program optional for the 
various states. According to the Kaiser Family 
Foundation, as of January 2017, 32 states includ-
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ing the District of Columbia implemented the 
ACA Medicaid expansion to the adults. In 2015, 
about 14 million Medicaid enrollees were adults 
in the expansion group representing 18% of total 
Medicaid enrollees [13].

The ACA instituted several key changes to 
Medicare, which broadly included significantly 
decreased cost sharing in the Part D coverage 
gap, increased coverage of preventative care and 
screenings (including an annual Medicare 
Wellness Visit), and provider payment and health 
delivery reform. The Medicare provisions of the 
ACA were estimated to result in a net reduction 
of $428 billion in Medicare spending between 
2010 and 2019 [14]. The life of the Medicare 
Trust fund was extended to at least 2029—a 
12-year extension due to reductions in waste, 
fraud and abuse, and Medicare costs [15].

The Affordable Care Act also made several 
provisions for increased coordination of care of 
those eligible for both Medicare and Medicaid 
[16]. These individuals are, by definition, among 
the sickest and poorest covered by either the 
Medicaid or Medicare programs. Medicare pri-
marily pays for acute and hospital care and pre-
scription drugs, while Medicaid generally helps 
to pay for Medicare premiums, cost sharing, and 
long-term care, as well as other nonmedical ser-
vices. The law increased federal support for state 
efforts to expand home- and community-based 
services and support for long-term care.

 Twenty-First Century Cures Act
The Twenty-First Century Cures Act constituted a 
landmark attempt at the overhaul of the mental 
healthcare system in the United States. Signed by 
President Obama into law in December 2016, this 
Act drew upon mental health, substance use, and 
criminal justice provisions from the Helping 
Families in Mental Health Crisis Act (H.R. 2646), 
the Mental Health Reform Act of 2016 (S. 2680), 
the Mental Health and Safe Communities Act (S. 
2002), as well as the Comprehensive Justice and 
Mental Health Act (S. 993) [17]. It sought to orga-
nize a fragmented mental healthcare delivery sys-
tem by creating visible leadership positions, namely, 
the Assistant Secretary for Mental Health and 
Substance Use (ASMH), who would work in col-

laboration with a newly appointed Chief Medical 
Officer (CMO) at the Substance Abuse and Mental 
Health Services Administration (SAMHSA). The 
ASMH, CMO, and Assistant Secretary for Planning 
and Evaluation (ASPE) would be tasked with incor-
porating evidence- based medicine into SAMHSA-
administered programs; recruiting and retaining a 
mental health workforce, including psychiatrists; 
and collaborating with other federal agencies such 
as the Departments of Veterans Affairs, Labor, 
Housing and Urban Development, and Defense to 
improve care for veterans and address chronic 
homelessness. The Act provided funding and grants 
for multifaceted approaches to enhance education, 
training, and innovation in mental health and sub-
stance abuse disorders. Most notably, it provided $1 
billion over 2 years for opioid prevention and treat-
ment programs. The Act renewed focus on strength-
ening the enforcement of the Mental Health Parity 
and Addiction Equity Act of 2008.

The Act also put a spotlight on research and 
innovation elucidating the biological basis of 
major mental health and substance abuse disor-
ders by providing $4.8 billion over 10 years to the 
National Institutes of Health [18]. This includes 
$1.5 billion for the Brain Research Through 
Advancing Innovative Neurotechnologies 
(BRAIN) Initiative that revolutionizes collabora-
tive approaches to find cures for disorders of the 
brain, including schizophrenia, epilepsy, autism, 
and Alzheimer’s, through the development and 
application of innovative technologies.

 CHIP Reauthorization Act 
of 2015
The Medicare Access and CHIP Reauthorization 
Act of 2015 (MACRA) was signed into law on 
April 26, 2015 [19]. This Act addressed delivery 
system and Medicare payment reform. It priori-
tized value over volume of care for Medicare/
CHIP enrollees by addressing provider payment 
reform in Medicare/CHIP reimbursements. 
Multiple quality and value programs for Medicare 
physicians and practitioners were combined into 
a Merit-Based Incentive Payment System (MIPS) 
and alternative payment models (APMs) to 
incentivize quality and value were strongly 
promoted.
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 Conclusion
In the United States, Medicare and Medicaid pro-
vide majority of the funding for the healthcare for 
older adults. These two systems cover a range of 
services including inpatient and outpatient care, 
medication prescriptions, home care, and also 
skilled nursing facility care. Recent legislations 
have been enacted by the federal government to 
improve the care of individuals with psychiatric 
disorders and the care of older adults.
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6
Neuroanatomy and Neuropathology
Katherine Rice Goettsche, Caitlin Snow, and Jimmy Avari

Aging is associated with stereotypical neuroana-
tomical and physiologic changes and constitutes 
a significant risk factor for neurodegenerative 
disorders, particularly Alzheimer’s disease [1]. 
As with most biological processes, there is vari-
ability in the degree to which aging adult brains 
undergo characteristic age-related changes. 
Furthermore the burden of medical and neuro-
logic comorbidity in the elderly, including  
neurocognitive disorders, ischemia, and inflam-
mation, can lead to pathological findings that 
overlap with neuropathological changes of nor-
mal aging. Differentiating age-related changes 
from the early stages of neurocognitive disor-
ders can be confounding [2, 3]. While neuroana-
tomical and neuropathological changes 
associated with age have long been studied and 
are well documented, the relationship between 
the cognitive and structural changes associated 
with increasing age and the underlying mecha-
nisms of normal and pathologic aging remain 
incompletely understood [4].

 Neuroanatomy
Some cognitive functions are relatively unaf-
fected by age. Procedural, primary, and semantic 
memory are preserved in healthy aging [5]. 
Cognitive abilities that decline with normal aging 
include processing speed, executive function, 
episodic memory, spatial memory, and both 
short-term and delayed recall [6, 7]. Processing 

speed is generally impacted the most, and one 
way this manifests is that the ability to learn and 
remember is preserved but slow [3, 4, 7].

Functional neuroimaging studies reveal tra-
jectories of age-related changes in neural activ-
ity that may underlie executive function 
impairment. With increasing age, abnormal pat-
terns of activation are seen in the prefrontal cor-
tex and hippocampus [4]. Specifically, activation 
in these areas is less coordinated and more delo-
calized, in contrast to activation patterns in 
young adults which are more integrated and dis-
crete [1, 4]. The changes in activation patterns in 
nonpathologic aging are likely a downstream 
effect of alterations in mechanisms that affect 
systems level functioning [1]. The driving forces 
underlying functional cognitive decline of non-
pathologic aging include altered signaling 
through disruption of myelin fibers, changes in 
synaptic physiology, and alterations in gene 
expression [1].

Structural changes associated with age are 
observable at the gross level. Although the size 
of the brain typically decreases with age, as 
many as 30–50% of aging brains will not dem-
onstrate typical age-related anatomical or path-
ological changes, including atrophy [3]. The 
average weight of a male adult brain is 1400 g 
[3], which is approximately 10% higher than 
female brain weight [8]. Brain weight and vol-
ume are thought to peak by the third decade, 
and evidence of age- related gyral atrophy can 
be visible on CT scan as early as age 40 [2]. By 
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the mid-1980s, brain weight declines by 11% of 
the weight in young adulthood [8]. There is a 
consensus that brain weight declines at a fairly 
constant rate through young and middle adult-
hood and that atrophy begins to accelerate at a 
nonlinear rate around age 70 [9]. Loss of brain 
weight is reflected on neuroimaging as both 
ventricular enlargement, which can be multi-
factorial in etiology though likely also reflects 
an independent process of healthy aging, and 
also as gyral atrophy [2]. Accelerated volume 
change in normal aging is seen in ventricular 
CSF; frontal gray matter; superior, middle, and 
medial frontal; and superior parietal regions; in 
contrast, areas demonstrating accelerated vol-
ume change in the setting of mild cognitive 
impairment include whole brain volume, ven-
tricular cerebrospinal fluid, temporal gray mat-
ter, and orbitofrontal and temporal association 
cortices including hippocampus [10]. 
Differential patterns of accelerated volume loss 
may distinguish mild cognitive impairment 
from normal aging [10].

Structural brain changes have variable effect 
on changes in cognitive function; 25–100% of 
the differences in select cognitive function 
between young and old age may be accounted for 
by structural brain changes, and consistent with 
this is the observation that patterns of age-related 
changes in size are heterogeneous [6]. 
Alzheimer’s disease is associated with significant 
atrophy in the medial temporal lobes and espe-
cially in the entorhinal cortex; however, in nor-
mally aging brains, these areas typically do not 
demonstrate as significant volume loss [4].

The adult human brain has approximately 20 
billion neurons [3]. Age-related reduction in brain 
size is driven in only part by neuronal cell death 
[11] with an estimated loss of 10% of neurons 
from age 20 to age 90 [12]. More sophisticated 
techniques for quantifying neurons have shown 
that the number of neurons in the cortex and hip-
pocampus actually does not significantly decline 
with age, and in fact neuronal loss in those areas 
may even be minimal [1, 4]. Historically, neuron 
cell loss was thought to occur widely throughout 
the cortex and hippocampus, with more focal 
areas of loss in subcortical structures, the brain-
stem and the cerebellum [2, 4]. Similarly, contrary 

to older findings [2, 13], dendritic branching in 
the hippocampus may remain constant or increase 
with age [4, 14]. While apoptosis accounts for 
some of the volume loss, the majority of age-
related volume loss is likely through shrinkage of 
neurons, reductions in synaptic spines, and fewer 
numbers of synapses [6]. Synaptic density is 
reduced in the frontal lobes of aged brains [15], 
and this finding correlates with less activation in 
the prefrontal cortex in performing executive pro-
cessing tasks [4].

Structural changes are downstream of age- 
related genetic and molecular changes. Calcium 
channel signaling, a process central to synaptic 
plasticity [4], is affected by age-related reduction 
in expression of proteins involved in calcium 
channel signaling [16].

Additional molecular mechanisms that may 
contribute to aging include mitochondrial dys-
function, oxidative stress, epigenetic changes, 
autophagy and protein turnover, and insulin and 
IGF-1 signaling [1].

There are additional quantifiable changes in 
brain size that occur in the course of normal 
aging. Cortical width can reduce by 0.5–1% 
per year [6]; however, this measurement is not 
consistently observed to be affected by aging 
[2]. There have been findings of age-related 
loss of myelin staining in association cortices 
in the forebrain and in corticocortical tracts in 
the centrum semiovale [2]. Total length of 
myelinated fibers studied through neurostere-
ology has been found to be reduced with age 
[12], and reductions in length may be by as 
much as 50% [6]. Normal aging is associated 
with a greater loss of white matter than of gray 
matter [4, 13]. Loss of white matter density 
with age is observable on neuroimaging in the 
prefrontal cortex and anterior corpus callosum 
[14, 17] and correlates with declines in mea-
sures of executive function including process-
ing speed and short-term recall [18] possibly 
by impairing signaling through the prefrontal 
cortex, hippocampus, and striatum [4]. The 
number of glial cells is not thought to change 
significantly with age [2, 12].

Table 6-1 summarizes common age-related 
neuroanatomical changes and corresponding 
functional changes that can be expected [19].
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 Neuropathology
Neuropathological changes that result from nor-
mal aging processes are seen in most but not all 
elderly individuals [3]. The relatively more com-
mon age-related pathological findings in cogni-

tively intact elderly individuals include senile 
neuritic plaques and neurofibrillary tangles [3]. 
Neuritic plaques and neurofibrillary tangles are 
also evident in various stages and subtypes of 
neurocognitive disorders and are pathological 
hallmarks of Alzheimer’s disease in particular 

Table 6-1. Neuroanatomical locations: age-related changes and their effects [19]

Location Changes seen with age Effects of age-related changes

Thalamus Reduction in size Slower processing speed
Hypothalamus Decreased hormone production (e.g., reduced 

estrogen from decreased gonadotropin-releasing 
factor)

Disruption of circadian rhythm

Physical changes associated with changes in 
hormone level

Disruption in sleep wake cycle

Cerebrum Reduction in brain weight (gray and white matter)
Increase CSF volume

Far reaching effects on learning, memory, 
language, communication, sensory processing, 
movement, planning, organizing, intelligence, 
personality

Cerebral cortex Atrophy particularly in prefrontal cortex, motor and 
sensory association areas affected more and 
earlier than primary sensory; neuron number 
relatively preserved

Effects on executive function, vision and color 
recognition, visuospatial recognition, 
emotional responses, memory and speech

Cerebellum Volume of vermis declines more than volume of 
medial hemisphere

Lateral hemisphere volume unaffected by age

Coordination and timing of movements

Basal ganglia Dopaminergic neuron drop out in nigrostriatal 
pathway (less marked in normal aging than seen 
in Parkinson’s disease); high levels of deleted 
mitochondrial DNA and somatic mitochondrial 
DNA deletions associated with selective neuron 
loss in healthy aging and Parkinson’s disease

Effects on voluntary movement and mood 
regulation

Olfactory bulb 
and olfactory 
cortex

Age-dependent cell death in olfactory cortex, 
reduced volume in sensory neuroepithelium (due 
to cumulative effects of viral infections), 
replacement of olfactory neuroepithelium with 
nonsensory columnar epithelium in olfactory 
clefts in nose, diminution of central 
neurotransmitters

Decline in sense of smell

Amygdala (1) Decreased reactivity to negative information and 
maintained or increased reactivity to positive 
information. (2) Greater functional connectivity 
between right amygdala and ventral anterior 
cingulate cortex. (3) Decreased functional 
connectivity with posterior brain regions

(1) Experience less negative emotion, pay less 
attention to negative than positive emotional 
stimuli, less likely to remember negative than 
positive emotional content. (2) Possible 
correlate with increased emotional regulation. 
(3) Decreased perceptual processing

Cingulate gyrus Age-related loss in gray matter Sensory input regarding emotions and regulation 
of aggressive behavior

Fornix Linear rate of degeneration starting in 20s–30s Decline in recall

Hippocampus Anterior hippocampal size relatively preserved in 
normal aging compared with Alzheimer’s disease

Learning and memory

Pineal gland Age-related decrease in central and peripheral levels 
of melatonin

Effects on immune response, biologic rhythms

Pituitary gland Smaller and more fibrous more so in men than 
women

Reduction in hormone secretion with end organ 
effects
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[20]. There are images implicating neurons as the 
initial nidus of plaque formation [21]. Senile 
plaques initially develop in the neutropil as small 
focal structures consisting of an immunoreactive 
beta-amyloid core in a non-fibrillar form. These 
so-called diffuse plaques are possible findings in 
normal aging and can also appear early in the 
course of Alzheimer’s disease [3, 20]. Diffuse or 
pre-amyloid plaques mature into neuritic plaques 
consisting of accumulations of neurites contain-
ing fibrillar amyloid among other proteinaceous 
structures surrounding the beta-amyloid core [3, 
20]. These mature neuritic plaques can distort the 
neutropil [2] and may even be a common to fre-
quent incidental finding in healthy aging [3]. With 
increasing maturity, plaques become small and 
more compact; an effect of these “burned out” 
plaques is that axons are displaced by beta- 
amyloid. The presence of neuritic plaques does 
not necessarily predict decline in cognitive func-
tion [3]. There are some interesting correlations 
between plaque formation and age. The preva-
lence of senile plaques in the temporal neocortex 
has been found to correlate with age, although the 
density of senile plaques was not found to increase 
with age, meaning that senile plaques stabilize 
instead of steadily progressing with time. 
Increasing age was also associated with a higher 
proportion of neuritic to senile plaque ratio, sug-
gesting that evolution of individual plaques may 
be a more meaningful metric than total number of 
senile plaques in normal aging [20].

Neuritic senile plaques that are distributed 
throughout the cortex and in Alzheimer’s disease 
are similarly present in the cortex and also more 
focally in the hippocampus, amygdala, and other 
subcortical structures. Plaques are associated 
with dystrophic neuritis and reactive astrocytic 
and microglial responses [2]. In Alzheimer’s dis-
ease, as in normal aging, plaque burden does not 
increase significantly with time [22]. Effecting 
toxicity in the neutropil [22] and structural axo-
nal injury associated with abnormal sprouting 
[23] are proposed mechanisms of plaques in the 
pathophysiology of cognitive decline.

Neurofibrillary tangles (NFTs) are intracellu-
lar accumulations of hyperphosphorylated tau, a 
microtubule-associated protein. As NFTs grow in 
size, the neuron cell bodies become distorted, 
and the nucleus is displaced. NFTs remain visible 

after the neuronal cell death has occurred. NFTs 
are associated with expression of fetal antigens 
and abnormal proliferation of dendrites, synaptic 
spines, and axons [2]. NFTs can be seen in cogni-
tively intact elderly individuals as with neuritic 
plaques; however, unlike neuritic plaque burden, 
NFT frequency and distribution do correlate with 
cognitive status [3]. Aged adults without cogni-
tive impairment will have fewer NFTs than those 
who have Alzheimer’s disease. There is a charac-
teristic pattern of development and distribution of 
neurofibrillary tangles in Alzheimer’s disease. 
NFTs initially develop in the hippocampus, ento-
rhinal cortex, and adjacent limbic structures. As 
they increase in number, NFTs begin to appear in 
the adjacent temporal neocortex. NFTs continue 
to develop and cluster and become more widely 
distributed with time, emerging finally in the 
frontal and parietal lobes with more advanced 
disease [24]. Neurofibrillary tangles in the ven-
tromedial temporal lobe are evident in the brains 
of older adults with amnestic mild cognitive 
impairment, suggesting that amnestic mild cog-
nitive impairment may in fact represent early 
Alzheimer’s disease [25]. The presence of neuro-
fibrillary tangles in the medial temporal lobe, 
before Alzheimer’s disease is diagnosed clini-
cally, is consistent with the hypothesis that NFTs 
are a substrate for memory loss in normal aging, 
mild cognitive impairment, and Alzheimer’s dis-
ease [24].

Additional pathophysiologic findings in the 
aging brain have variable significance with regard 
to normal aging. Granulovacuolar  degeneration 
is a pathological finding marked by large double 
membrane-bound vacuoles containing a central 
granule that tend to develop in neurons in the CA 
[1] region of the hippocampus. Granulovacuolar 
degeneration is seen in less than 10% of hippo-
campal neurons in a normal aged brain and at 
higher frequency in brains with Alzheimer’s dis-
ease [2, 26]. Granulovacuolar degeneration may 
be associated with other neurocognitive disor-
ders; they may be associated with NFTs and neu-
ritic plaques, but they may also be independent of 
these pathologic findings [2]. Accumulation of 
granulovacuolar bodies may be connected to 
incomplete autolysosome formation [26].

Hirano bodies are eosinophilic, spindle shaped, 
and cytoplasmic inclusion bodies that are rich in 
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actin arranged in highly refractile paracrystalline 
arrays [2, 27]. Unlike other intraneuronal inclu-
sion bodies including Negri bodies, Lewy bodies, 
and Pick bodies which are pathognomonic for 
specific disease states, the Hirano body is more 
newly identified, less specific finding that is more 
generally associated with aging than other named 
inclusion bodies [28]. Hirano bodies are associ-
ated with various neurocognitive disorders 
including Alzheimer’s disease, Pick’s disease, 
amyotrophic lateral sclerosis, and parkinsonism- 
dementia complex, as well as chronic alcoholism 
and normal aging [27]. Hirano bodies likely orig-
inate from age-related changes in the microfila-
mentous system [28].

Pigments in the brain demonstrate classic 
changes with age. Lipofuscin, the “wear and 
tear” pigment, accumulates in the lysosomes of 
postmitotic cells and consists of undegradable 
oxidized, cross-linked protein residues [2]. 
Lipofuscin accumulates linearly with age, and 
correlates inversely with longevity [29]. In addi-
tion to being an indicator of age, lipofuscin accu-
mulation may contribute directly to cellular 
degeneration by acting as a magnet of sorts for 
newly produced lysosomal enzymes thus imped-
ing regular recycling of cellular components 
[29]. Melanin is a pigment in the locus ceruleus 
and substantia nigra that increases until age 60 
and then decreases as neurons in those regions 
are lost [29].

 Conclusions
In summary, neuroanatomical age-related 
changes in the brain include reduced brain 
weight, gyral atrophy, greater loss of white mat-
ter than gray matter, ventricular dilation, and loss 
of myelin staining. Apoptosis accounts for only a 
small percentage of neuronal volume loss. 
Activation of signaling pathways become delo-
calized and disintegrated in normal aging. There 
are various hypotheses about genetic and molec-
ular mechanisms that underlie and contribute to 
these changes.

Investigating the processes of normal and 
pathological aging invites the central query: what 
encourages healthy aging? Physical exercise and 
caloric restriction have beneficial effects on life 

span and minimizing age-related pathology [4], 
with caloric restriction without causing malnutri-
tion found to be associated with increasing lifes-
pan [1]. Studies have investigated techniques to 
prevent oxidative damage through dietary vita-
min E, selegiline, and coenzyme Q; cyclooxy-
genase- 2 inhibitors and omega-3 fatty acids have 
been studied to target inflammation [4]. Despite 
wide inquiry, the evidence base for interventions 
to promote healthy aging is mixed [1].
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7
Biochemistry 
and Neuropharmacology
Jimmy Avari, Katherine Rice Goettsche, and Caitlin Snow

The aging brain undergoes a variety of biochemi-
cal changes consistent with normal aging that 
may be primarily rooted in heredity. Many of 
these changes are time related and may be etio-
logically relatively independent of stress, trauma, 
or disease. Senescence from Latin senescere, 
meaning “to grow old,” from senex is a term that 
describes permanent proliferative arrest of cells 
that has implications in the process of aging. 
More than 50 years ago, cellular senescence was 
described as “the limited in vitro lifetime of 
human diploid cell strains.” It was observed that 
human cells cultured in vitro ceased to proliferate 
after a limited number of proliferations; these 
cells remained metabolically active [1]. It is com-
monly believed that cellular senescence underlies 
the larger organismal senescence.

The theories of wear and tear, oxidative dam-
age, DNA damage, and telomere shortening will 
be introduced. While multiple theories of aging 
have been proposed, there is no consensus on this 
issue. Instead, many of the proposed theories 
likely interact in a tangled way.

 Wear-and-Tear Theory
The wear-and-tear theory suggests that cells and 
tissues have vital parts that wear out resulting in 
aging. Dr. August Weismann introduced this the-
ory in 1882. He postulates that the daily grind of 
life, in particular abuse or overuse, literally wears 
the body out and can result in disease states. This 

is generally thought to happen with organs. 
Toxins in our diet and in the environment wear 
down the liver, stomach, kidneys, skin, and so on. 
However, wear and tear can take place on a cel-
lular level or on an organ system level [2].

 Oxidative Damage
The role of reactive oxygen species (ROS) has 
been implicated in the process of aging and 
senescence. More specifically, if there is an 
imbalance between ROS and antioxidants, the 
result is oxidative stress. Severe oxidative stress 
can cause cell death; moderate oxidation can trig-
ger apoptosis, and even more intense stresses 
may cause necrosis [3].

A free radical is a molecule or atom with 
unpaired electron in the outer shell. They are 
unstable, highly reactive, and energized mole-
cules. There are many types of free radicals, but 
most related to biological systems are derived 
from oxygen and thus termed ROS. They can be 
classified into oxygen-centered radicals and 
oxygen- centered nonradicals. Oxygen-centered 
radicals are superoxide ion, hydroxyl radical, alk-
oxyl radical, and peroxyl radical. Oxygen- centered 
nonradicals are hydrogen peroxide and singlet 
oxygen. The free radicals commonly described in 
aging are superoxide ion, hydroxyl radical, and 
hydrogen peroxide. The formation of these radi-
cals can lead to harmful cellular effects, including 
damage of DNA, oxidations of polyunsaturated 
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fatty acids in lipids, oxidations of amino acids in 
proteins, and oxidative deactivation of specific 
enzymes by oxidation of cofactors [4].

Early evidence for this theory includes the 
observation that the overexpression of catalase, 
the enzyme that degrades peroxide and superoxide 
dismutase, was protective in Drosophila. Those 
that overexpressed the antioxidant live 30–40% 
longer than controls [5]. More recent studies in 
animal models have confirmed that ROS produc-
tion increases with age [6]. Other studies, looking 
at aging rats, demonstrated a significant increase 
in superoxide radical formation in the mitochon-
dria of the brain and heart tissue. Furthermore, 
elevation in the level of lipid peroxidation was 
found in tissue of the brain and the liver [7]. 
Similarly in humans, overproduction of the super-
oxide radical is associated with impaired endothe-
lial function in hypertension and aging [8].

The free radical theory has developed to 
include aging and age-related diseases. Oxidative 
stress and free radical damage have been associ-
ated with many neurodegenerative disorders, 
such as Parkinson’s disease, Alzheimer’s disease, 
Huntington’s disease, and amyotrophic lateral 
sclerosis. There are increases in markers of lipid 
oxidation and an increase in oxidative damage of 
proteins [9].

 DNA Damage Theory
Deoxyribonucleic acid (DNA) is a molecule that 
carries most of the genetic instructions used in the 
growth, development, functioning, and reproduc-
tion of all known living organisms. DNA stores 
biological information. Remarkably, DNA is the 
only biologic molecule that relies solely on repair 
of existing molecules, without any remanufacture. 
It accumulates damage over a lifetime and is rep-
resented by only one copy in most cells [10].

DNA damages occur continuously in cells of 
living organisms. The DNA damage theory pro-
poses that aging is a consequence of unrepaired 
accumulation of naturally occurring DNA dam-
ages. Damages can occur because of many 
agents, including oxidizing agents, alkylating 
agents, and ultraviolet light. The damage is spe-
cific to the offending agent. UV light can damage 
DNA by producing thymine dimers, which are 

cross-links between pyrimidine bases [11]. Free 
radicals may cause multiple types of damage, 
including base modifications and double-strand 
breaks [12].

DNA damages due to normal cellular pro-
cesses occur frequently. DNA repair processes 
have evolved to compensate for this damage; 
however, damage may remain even after the 
repair process. It is this accumulation of residual 
damage that may result in aging. Elevated levels 
of DNA damage can also accelerate physiologi-
cal decline and the development of age-related 
diseases. The damage may reduce the expression 
of selectively vulnerable genes involved in areas 
of learning, memory, and neuronal survival, 
which promotes brain aging early in adult life. 
Furthermore, higher DNA damage may trigger 
cellular signaling pathways that result in a faster 
depletion of stem cells [13, 14].

The accumulation of unrepaired DNA damage 
is more prevalent in slowly replicating cells like 
the brain, skeletal, and cardiac muscle. With 
DNA damage, transcription of a gene can be pre-
vented, and translation into a protein will be 
blocked.

 The Telomere Shortening 
Theory
A telomere is a region of repetitive nucleotide 
sequences at each end of a chromosome. It pro-
tects the end of the chromosome from deteriora-
tion or from fusion with neighboring 
chromosomes. The nucleotide sequence of a telo-
mere is “TTAGGG.”

When chromosomes replicate, the duplication 
does not include the entire length of the chromo-
some. This leads to shortening of the ends of 
chromosomes. The telomeres are the buffers at 
the ends of chromosomes, which are reduced 
during cell division, thus protecting the 
DNA. Every time the cell divides, the telomeres 
get shorter. When they get too short, the cell can 
no longer divide, and it becomes inactive.

Counteracting telomere shortening is the enzyme 
telomerase. Telomerase lengthens telomeres in 
DNA strands and leads to longer cell life. 
Telomerase, which is active in normal stem cells, is 
normally absent from, or at very low levels in, most 
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somatic cells [15]. If a cell were missing telomer-
ase and dividing repeatedly, the progeny would at 
some point reach their “Hayflick limit.” The 
“Hayflick limit” is the number of times a normal 
human cell population will divide until cell divi-
sion stops. The telomerase absent cell’s Hayflick 
limit is believed to be between 50 and 70 cell divi-
sions. Once the limit is reached, cell division stops 
[1]. Telomerase does not completely prevent telo-
mere shortening after extensive stem cell division 
either, providing a proposed mechanism for the 
limit of stem cell replicative history [16].

In 2003, Richard Cawthon discovered that those 
with longer telomeres lead longer lives than those 
with short telomeres [17]. Short telomeres have 
also been linked to age-related diseases and prema-
ture aging syndromes, including Werner syndrome, 
ataxia-telangiectasia, ataxia- telangiectasia- like dis-
order, Bloom syndrome, Fanconi anemia, and 
Nijmegen breakage syndrome [18].

Telomerase mutations have also been studied. 
When mice are engineered to lack telomerase, 
their telomeres progressively shorten over sev-
eral generations. These animals age much faster 
than normal mice. The telomerase-deficient mice 
are barely fertile; suffer from age-related condi-
tions such as osteoporosis, diabetes, and neuro-
degeneration; and die young [19].

In humans, we see the role of telomerase in 
cancer cells. These cells are often “immortal,” 
and in about 85% of tumors, their immortality is 
the result of up-activation of their telomerase 
genes [20].

 Neuropharmacology
The therapeutic targets of pharmacology are most 
often neurotransmitters, or chemical messengers, 
that transmit signals across a chemical synapse, 
such as a neuromuscular junction, from one neu-
ron to another “target” neuron. We discuss the 
effect of aging on the neurotransmitters dopa-
mine, serotonin, glutamate, gamma- aminobutyric 
acid, norepinephrine, and acetylcholine, common 
targets of pharmacologic intervention. We must 
keep in mind that age-related changes in the neu-
rotransmitter systems of the brain are not a global 
phenomenon of normal aging, they are brain 
region specific and cell type specific.

 Dopamine
Dopamine is a catecholamine neurotransmitter 
that has many roles in the brain and body. In the 
brain, there are many dopamine pathways related 
to reward, pleasure, and motor control. Dopamine 
is one of the most well-understood neurotrans-
mitters with regard to aging. Dopamine levels 
decline by nearly 10% per decade from early 
adulthood and have been associated with 
declines in cognitive and motor performance 
[21]. Many studies have shown age-dependent 
dopamine decline in production and in receptor 
density [22].

More specifically, D1-like receptors decrease 
by 7–9% per decade in caudate, putamen, and 
occipital cortex [23], and D2-like receptors 
decrease by 6–12% per decade in thalamus, tem-
poral cortex, and frontal cortex [24]. 
Compounding this is the age-related reduction in 
dopamine transporters [25]. The loss of dopa-
mine with age is likely responsible for many neu-
rological symptoms that are more commonly 
seen in the elderly, including decreased arm 
swing and increased rigidity.

 Serotonin
Serotonin is a monoamine neurotransmitter 
found primarily in the gastrointestinal tract 
(approximately 90%), platelets, and the central 
nervous system. Serotonin in the brain is thought 
to regulate mood, appetite, and sleep. It is also 
thought to have a role in cognition, including 
memory and learning. Medications targeting 
serotonin at synapses are thought to have antide-
pressant effect.

Broadly, serotonin levels, receptors, and trans-
porters are sensitive to aging. With increased age 
come decreasing levels of serotonin receptors 
and serotonin transporters. There is a decrease in 
serotonin receptors, with 5-hydroxytryptamine 
(5HT) 2A receptor decrease in the caudate 
nucleus, putamen, and frontal cerebral cortex 
[26]. The 5HT 1A receptors decrease at a rate of 
approximately 10% per decade [27]. The sero-
tonin transporter, 5HT, has also been shown to 
have a decreased binding capacity in the thala-
mus and the midbrain in the aging brain [28].
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 Glutamate
Glutamate is the main excitatory neurotransmitter 
in the nervous system. Glutamates activity is at 
postsynaptic N-methyl-D-aspartate (NMDA) 
receptors and α-amino-3-hydroxy-5-methyl-4- 
isoxazolepropionic acid (AMPA) receptors. It is 
thought to have a role in synaptic plasticity and 
cognitive functions [29]. Disruptions of the gluta-
mate system, like excess release of glutamate, can 
lead to hyperexcitability in postsynaptic neurons, 
to the point of excitotoxicity and cell death [30].

The glutamate system, too, is also affected by 
age. There is an age-related decline in glutamate 
concentrations in the parietal gray matter and 
basal ganglia of men [31]. The parietal and basal 
ganglia regions are often the areas affected in 
degenerative brain diseases. This suggests that 
glutamate may have a role as a marker in brain 
diseases that are affected by aging [32].

This is supported by the use of memantine, a 
noncompetitive NMDA antagonist, that has shown 
benefit in cognition, function, and global outcome 
in patients with moderate to severe AD [33].

 Gamma-Aminobutyric Acid
Gamma-aminobutyric acid (GABA) is the chief 
inhibitory neurotransmitter in the brain. GABA is 
synthesized from glutamate by the enzyme 
L-glutamic acid decarboxylase (GAD). To date, 
three subtypes of GABA-specific receptors have 
been identified: GABAA, GABAB, and 
GABAC. Both GABAA and GABAB receptors 
are localized in the central nervous system [34].

The GABAA receptor is pre- and postsynaptic, 
with modulatory sites for benzodiazepines, bar-
biturates, steroids, and ethanol. GABAB is also 
found both presynaptically and postsynaptically, 
which decreases neuronal excitability and may 
be linked to cognition.

In the aging brain, GAD decreases by roughly 
20–30% in the cortex and thalamus of postmor-
tem human brains. There is also a decrease in 
GABA receptor binding sites and GAD mRNA 
levels in the aged rodent brain [35].

Examining the brains of people with Alzheimer’s 
disease has led to theories of GABAergic regional 

disruptions. In Alzheimer’s disease, GABA con-
centrations are reduced in frontal, temporal, and 
parietal areas. When combined with GABA and 
benzodiazepine binding studies, the temporal 
region is most affected. Neuroimaging studies 
have identified the parietal cortex as having 
reduced GABAergic binding [36].

 Norepinephrine
Norepinephrine (NE) is the main neurotransmit-
ter used by the sympathetic nervous system. Its 
release is lowest during sleep and rises during 
wakefulness, reaching higher levels during stress 
or danger (the fight-or-flight response). NE pro-
motes arousal, vigilance, formation and retrieval 
of memory, and attention. Two broad families of 
norepinephrine receptors have been identified, 
known as alpha- and beta-adrenergic receptors. 
Alpha receptors are divided into subtypes α1 and 
α2 and beta receptors into subtypes β1, β2, and β3.

The locus coeruleus is the primary site for 
brain synthesis of norepinephrine. The locus coe-
ruleus is a small nucleus in the pons on the lateral 
edge of the fourth ventricle. The locus coeruleus 
appears to be the first brain region where 
Alzheimer’s disease pathology emerges. Lesions 
in this NE-producing area exaggerate AD-related 
pathology, and augmentation of the brain’s nor-
epinephrine transmission reduces neuroinflam-
mation and cognitive decline [37]. Furthermore, 
evidence suggests that maintaining the neural 
density of the NE nuclei can prevent cognitive 
decline in aging [38]. AD has also been linked to 
a 30–60% reduction in α-2 adrenergic receptors 
in the frontal cortex, hypothalamus, and cerebel-
lum [39].

 Acetylcholine
Acetylcholine (Ach) is synthesized from its two 
immediate precursors, choline and acetyl coen-
zyme A. It has functions both in the peripheral 
nervous system and central nervous system. 
There are two main classes of acetylcholine 
receptor, nicotinic and muscarinic. Nicotinic 
receptors are ligand-gated ion channels that have 
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the receptor site on the channel itself. Muscarinic 
receptors work via a second messenger system 
and increase intracellular levels of IP3 and cal-
cium by activating phospholipase C. A group of 
cholinergic neurons in the nucleus basalis of 
Meynert projects to the cerebral cortex and lim-
bic system. In the reticular system, neurons proj-
ect to the cerebral cortex, limbic system, 
hypothalamus, and thalamus.

ACh plays an important role in sustaining 
attention, learning, and memory. Human stud-
ies have demonstrated that blocking musca-
rinic receptors impairs the encoding of new 
memories but not the retrieval of previously 
stored memories [40, 41] and impairs working 
memory for some stimuli [42]. Conversely, 
drugs which activate nicotinic receptors 
enhance the programming of new information 
[43]. Cholinergic abnormalities have been 
observed in AD brains [44]. It has been 
reported that the level of acetylcholine recep-
tors is reduced in AD and that dysfunction of 
cholinergic signal transmission could be 
responsible for the symptoms of AD [45]. This 
has led to the development of cholinergic ther-
apy; treatments based on the assumption that 
low levels of acetylcholine are responsible for 
the cognitive decline associated with 
AD. Cholinesterase inhibitors effectiveness is 
in part through direct activation of the nicotinic 
receptors and through a direct activation of the 
allosteric site on the receptor [46]. Further sup-
port for this nicotinic receptor stimulation in 
AD is based upon the fact that nicotine 
improves memory in animals, healthy subjects, 
and AD patients [47].

 Conclusions
In this section, the biological theories of aging 
were explored. Each provides a scientific expla-
nation for age-related changes, but none is recog-
nized as irrefutable. Also, the most common 
neurotransmitters that are targets for pharmaco-
logic interventions were reviewed. A better 
understanding of the processes that contribute to 
aging and the effects on chemical messengers 
remains critical.
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Anatomy and Physiology
Caitlin Snow, Katherine Rice Goettsche, and Jimmy Avari

Age-associated anatomical and physiological 
changes occur across all organ systems, at vary-
ing rates according to differences among indi-
viduals’ genetic makeup and environmental 
exposures. The precise effects of usual aging 
have been challenging to characterize. This is 
because long-term studies are limited by the high 
mortality rate in old age, the heterogeneity of the 
older patient population results in high variability 
of outcomes, and confounding factors make it 
difficult to determine which changes are a result 
of usual aging unrelated to a disease process or 
other extrinsic factors [1]. Although a compre-
hensive narrative has yet to emerge, many age- 
related physiologic changes have been identified. 
These changes have important pharmacokinetic 
and pharmacodynamic implications that are 
reviewed in a later chapter. This section reviews 
the impact of age on the major organ systems.

 Body Composition 
and Musculoskeletal System
With advancing age, there are alterations in body 
composition that include a decrease in lean body 
mass and total body water and an increase in total 
body fat [2]. Adipose tissue is redistributed cen-
trally with a loss of fat subcutaneously, making 
older people more sensitive to extremes of ambi-
ent temperature [3]. The increased fat-to-water 
ratio carries clinical significance because fat- 

soluble drugs, such as benzodiazepines, have a 
larger volume of distribution that may lead to 
increased half-life and medication effect.

Age-related changes in the musculoskeletal 
system also impact older adults’ functioning. 
There is a decrease in stature and bone mineral 
density, and fat accumulates in the bone marrow 
[4]. Additionally, cartilage becomes brittle, and 
tendons and ligaments weaken and stiffen [5]. 
Together these changes increase the risk of devel-
oping osteoarthritis, which is a common cause of 
chronic disability in older adults.

 Skin
Aging of the skin is more influenced by environ-
mental exposures (e.g., photoaging) than by 
intrinsic processes and is primarily caused by 
oxidative degeneration [6]. Age-related physio-
logic changes include a loss of subcutaneous fat, 
diminished capillarity, a decreased number of 
sebaceous and eccrine glands, and reduced nutri-
ent transfer across the dermal-epidermal junc-
tion. This causes the skin to atrophy and become 
xerotic, and the barrier and thermoregulation 
functions of skin are impaired [3]. Composition 
changes, including the fragmentation of elastin 
and accumulation of collagen, result in dimin-
ished elasticity and wrinkling of the skin. 
Furthermore, vitamin D synthesis is impaired, 
and healing occurs at a slower rate [7].
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 Cardiovascular System
A host of age-related structural and functional 
changes occurs in the cardiovascular system that 
results in a diminished cardiac output in response 
to increased work demands [8]. These changes 
can manifest as nonspecific symptoms such as 
low energy, fatigability, and light-headedness, and 
predispose older adults to developing cardiovas-
cular disease, a known risk factor for depression 
and anxiety.

Age-related changes contribute to both a lower 
cardiac output and a lower cardiac reserve. The 
ventricular myocardium thickens, and the size of 
ventricular cavities decreases, resulting in a lower 
volume of blood pumped per contraction [9]. The 
responsiveness of adrenergic receptors is dimin-
ished, and the number of sinus node cells is 
decreased, resulting in a lower intrinsic and maxi-
mal heart rate [10]. Blood vessels thicken and 
become less distensible, and blood vessel lumens 
narrow, resulting in slow elevation in blood pres-
sure [11]. Additionally, there is an accumulation of 
degenerative products such as lipids, collagen, and 
calcium deposits, thereby increasing the risk of 
atherosclerotic disease [3].

 Respiratory System
Age-related anatomic changes and functional 
decline occur throughout the respiratory system 
in an analogous fashion to the aging of the car-
diovascular system but at a more rapid rate [3]. 
These changes contribute to an increased work of 
breathing and a diminished respiratory reserve. 
There is a loss of elastic and parenchymal tissue 
in the lung, and pulmonary vasculature stiffens. 
This results in a decrease in static elastic recoil 
ability and a diminished surface area for gas 
exchange [12]. In addition, alveolar ducts and 
bronchioles dilate, cough reflexes are depressed, 
mucociliary clearance ability is impaired, and 
there is a diminished ventilatory response to 
hypoxemia and hypercapnia with age [13].

Age-related changes outside of the lung also con-
tribute to diminished airway expansion. The chest 
wall stiffens and becomes less compliant, respira-
tory smooth muscle strength declines, and the dia-
phragm flattens and loses function over time [14].

Pulmonary function tests reveal age-associated 
changes in the respiratory system. Total lung 
capacity does not change with age, but residual 
volume increases due to a loss of expiratory mus-
cle strength. There is a decrease in vital capacity, 
functional reserve capacity, expiratory reserve 
volume, forced vital capacity, and forced expira-
tory volume. Closing volume and ventilation- 
perfusion mismatch increase, and there is a larger 
region of alveolar dead space. Pulmonary diffus-
ing capacity and gas exchange progressively 
decrease with age [14].

 Gastrointestinal System
As individuals age, changes occur throughout the 
gastrointestinal tract that have functional signifi-
cance. The epithelial lining of the oral mucosa 
thins and the gums recede, making older adults 
more susceptible to root caries and tooth loss. 
Saliva production decreases with age, resulting in 
dry mouth that can impact chewing and swallow-
ing. This can lead to incomplete mastication and 
an increased risk of inadequate nutritional intake 
or aspiration. Esophageal function is largely pre-
served with age, but there is a decrease in the 
amplitude of peristalsis and a decline in the num-
ber of myenteric ganglion cells [3].

Anatomic and physiologic changes throughout 
the stomach and colon can lead to changes in 
basic digestive functions such as motility, secre-
tion, digestion, and absorption [15]. The stomach 
secretes lower levels of gastric acid, serum gas-
trin levels increase, and intrinsic factor levels 
decrease. There is a loss of microvilli of the brush 
border and diminished enzymatic activity in the 
colon [3]. Transit through the gastrointestinal 
tract may be slower, leading to increased sensi-
tivity to irritants and risk of constipation. 
However, studies implicating normal aging as a 
cause of dysmotility in the elderly are inconclu-
sive due to abundant confounding factors [16].

 Hepatobiliary System
Age-related hepatic changes include a decrease 
in hepatic mass and perfusion, diminished func-
tion of enzymes of drug metabolism, a decline in 
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detoxification and inflammatory functions, and 
reduced rate of hepatic regeneration following 
injury [17]. Hepatic mass is estimated to decrease 
between 20% and 40% across the human lifespan 
[18], and hepatic blood flow is estimated to 
decrease by 40–60% [19].

Many liver functions decline with age. There is 
a progressive decline of the cytochrome P-450 
system beginning in the fifth decade of life, 
impacting the clearance of many drugs [20]. 
Low-density lipoprotein metabolism decreases, 
contributing to high cholesterol levels. Studies 
regarding the effect of aging on albumin synthe-
sis in the liver have been inconsistent. However, 
albumin has been shown to decrease with age, 
which is significant because hypoalbuminemia 
impacts the clearance of highly protein-bound 
drugs and low levels have been correlated with 
high mortality in a nursing home patient popula-
tion [20]. Of note, some hepatic functions are 
unaffected, and standard liver function tests are 
only minimally affected with age [21].

There are some age-related changes in biliary 
function, including decreased bile acid flow and 
secretion. In addition, bile has a higher lithogenic 
index thereby increasing the risk of gallstone for-
mation [22].

 Renal System
The kidney undergoes a progressive age-related 
decline in structure and function. There is a 
decrease in total renal mass, with dominant corti-
cal losses and relative sparing of the medulla. 
Renal blood flow similarly decreases with age by 
approximately 10% per decade after the fourth 
decade. The reduction in renal perfusion exceeds 
the reduction in renal mass, suggesting that lim-
ited blood flow is a primary factor in, and not a 
consequence of, the involution of the kidney [23].

Renal vasculature and limited blood supply is 
similarly implicated in the age-related decline of 
kidney function on a microanatomical level. 
Senescence of nephrons, the basic structural and 
functional units of the kidney, is primarily char-
acterized by diffuse nephrosclerosis that is the 
result of ischemic injury. Glomeruli, the net-
works of capillaries that function as the initial 
filtering component of the nephron, decrease in 

number and undergo morphological changes that 
are characterized by diminished lobulation and 
an increased incidence of glomerulosclerosis. 
The glomerular basement membrane (GBM) 
folds and thickens. Furthermore, multiple studies 
have demonstrated an age-associated increase in 
the permeability of the GBM, which is accompa-
nied by a rise in microalbuminuria and protein-
uria [24, 25].

These structural changes result in diminished 
function of the aging kidney. Functional losses 
include a reduction of the glomerular filtration 
rate, impaired excretion and reabsorption, and a 
decline in the renal vasculature’s ability to auto-
regulate. The estimated glomerular filtration rate 
(eGFR) is the rate at which blood passes through 
the glomeruli each minute and is the standard lab 
value for measuring overall kidney function. 
Values of glomerular filtration rate in healthy 
adults are on average 140 mL/min/1.73 m2 until 
age 40 and then drop by approximately 8 mL/
min/1.73 m2 per decade [25, 26]. Glomeruli 
receive blood supply from an afferent arteriole 
and drain into an efferent arteriole, which sup-
ports the process of ultrafiltration. With ischemic 
injury of age, afferent and efferent arterioles atro-
phy. Additionally, changes in the activity of key 
vasoactive mediators, such as those in the renin- 
angiotensin- aldosterone and nitric oxide systems, 
contribute to the age-related physiological 
changes in the kidney [25]. There is an impaired 
responsiveness to vasoactive stimuli, thereby 
diminishing the ability of the vasculature to 
autoregulate.

Senescence of the kidney carries important 
clinical considerations when caring for older 
adults due to increased potential for toxic levels 
of renally excreted drugs. Specific to psychiatry, 
frequently used drugs that are primarily excreted 
by the kidneys include lithium, bupropion, and 
venlafaxine.

 Genitourinary System
Age-related changes in the genitourinary system 
contribute to the risk of urinary issues and a 
decline of reproductive ability in older adults. 
Impaired bladder contractility is thought to be 
due to myogenic and neurogenic factors [27]. 
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The detrusor muscle weakens due to decreased 
autonomic innervation of the bladder [28]. The 
result is decreased urinary flow rates and 
increased post-void residual [1]. In addition, 
studies in women have demonstrated that the ure-
thra atrophies and there is decreased urethral clo-
sure pressure, which is thought to be due to lower 
levels of estrogen [1].

Age-related changes impact reproductive abil-
ity. In men, testosterone levels decrease over 
time due to increased levels of sex hormone-
binding globulin with age, mean testicular vol-
ume declines, and there is a decrease in the 
number of germ cells, Sertoli cells, and Leydig 
cells [3]. Sperm production decreases, and sperm 
have an increased frequency of chromosomal 
abnormalities. Age-related prostate gland 
enlargement is caused by hyperplasia of basal 
cells and stromal cells and can manifest as uri-
nary problems [29].

In women aging of the ovary begins in utero, 
after which there is a steady decline in potential 
germ cells. Estrogen and progesterone produc-
tion decreases progressively. Menopause occurs 
at the average age of 51 when there are inade-
quate hormone levels to support the negative- 
feedback loop between the pituitary and the 
gonads. Lower hormone levels cause atrophy of 
the breasts and genitalia [3]. Of note, many uri-
nary and sexual problems are caused by prob-
lems that are not directly related to the 
genitourinary system, such as medication side 
effects and comorbidities.

 Sensory System
As individuals age, there is a decline of all five 
senses, which carries significant implications for 
health and quality of life. Vision diminishes as a 
result of many anatomic changes including weak-
ening of the ciliary muscle, decreased lens curva-
ture, increased pupil and blood vessel rigidity, 
and atrophy of the conjunctiva [30]. Older adults 
experience a loss of accommodation and dimin-
ished ability to adapt to changes in light. 
Anatomical changes in the ear lead to hearing 
loss across all frequencies, but age is particularly 
associated with high-frequency sensorineural 
hearing loss. Presbycusis, or age-related hearing 

loss, occurs due to a number of factors that pri-
marily impact the inner ear. Olfactory and taste 
senses also deteriorate. Finally, touch sensation 
diminishes with age, with functional implications 
for articulation of speech, handgrip, and postural 
stability [31].

 Conclusion
Age-associated anatomic and physiologic 
changes impact all organ systems. These changes 
contribute to functional decline and risk of ill-
ness. Often therapeutic and pharmacologic modi-
fications must be made in order to safely treat 
older patients. Further research is essential to bet-
ter understand the impact of age on the various 
organ systems.
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A complete assessment of an elderly person is 
multifaceted and includes the elements of an 
assessment of an adult with special attention to 
issues related to aging. Older individuals can be 
expected to have more complex histories and 
problems that require an interdisciplinary bio-
psychosocial approach to assessment and man-
agement. To help providers with the 
biopsychosocial assessment of older adults and 
facilitate tracking of complex data and interrela-
tionships, the Wisconsin Star Method 
(Figure 9-1) adopts an approach to visually map 
the individual’s medical factors, medications, 
behavioral or psychiatric factors, social factors, 
and personal factors [1, 2].

The Wisconsin Star Method can help facili-
tate the provider or interdisciplinary team’s 
approach to gathering data during interview and 
history taking while keeping the data organized 
and accessible. The various points of the star are 
filled in to help provide a better understanding 
of the patient and facilitate visual mapping of 
potential interactions across the five domains to 
inform the biopsychosocial formulation and 
subsequent treatment planning for complex 
geriatric patients. Generally, the personal arm of 
the star tends to need more deliberate attention 
as it is less likely to be captured within tradi-
tional electronic medical records. The personal 
arm of the star is essential for the provider to 
understand the personal meaning of the problem 
for the patient. It covers areas such as the 

patient’s values, loyalties, personality traits, and 
coping. Generally, understanding the problem 
and developing an acceptable treatment plan for 
the patient requires consideration of the per-
sonal arm of the star. Additional templates and 
supporting materials to adopt the Wisconsin 
Star Method in geriatric assessment are avail-
able for free public use [2].

Older adults’ medical and treatment histories 
tend to have higher degrees of multimorbidities 
and polypharmacy [3], resulting in more com-
plexity. Older adults are more at risk for develop-
ing medical ailments that can cause or worsen 
cognitive function or psychiatric symptoms. 
Moreover, individuals with severe and persistent 
mental illness who are aging also have high med-
ical comorbidity, premature disability with higher 
rates of institutionalization, and higher use of 
emergency services [4]. These challenges can be 
due to long-standing problems with self-care and 
lack of access to preventative health services [4]. 
It is therefore important for a geriatric psychiatric 
evaluation to include a thorough review of past 
medical history in addition to a medical evalua-
tion, along with an assessment of its impact on 
the individual. Common areas to which one needs 
to be especially vigilant include assessment of 
geriatric syndromes such as cognitive impair-
ment, sensory impairments such as vision and 
hearing loss, gait disturbance and falls, and iatro-
genic effects. It is important to remember that 
older adults have higher risk for delirium [5].

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-73078-3_9&domain=pdf
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As well, providers working with older adults 
can expect a high degree of heterogeneity in 
their patients as various factors, stemming from 
the interplay of genetic and environmental fac-
tors and lived experiences, can impact how an 
individual copes with emotional problems or 
psychiatric illness throughout her or his life. One 
should assess the older adult’s coping mecha-
nisms, personal values, and goals to help inform 
what treatment approaches to consider. An 
assessment of psychosocial domains over the 
course of the patient’s life is essential. Assessing 
and affirming a person’s relevant cultural aspects 
during the interview helps build rapport and 
allows for a better biopsychosocial formulation. 
The Diagnostic and Statistical Manual of Mental 
Disorders, fifth edition (DSM-5), contains 
guidelines for a cultural formulation interview 
with a special supplementary module that 
accounts for the needs of older adults [6]. Briefly, 
the supplementary module contains the follow-
ing categories that can help the clinician obtain a 
thorough understanding of the geriatric person: 
(1) conceptions of aging and cultural identity, (2) 

conceptions of aging in relationship to illness 
attributions and coping, (3) influence of comor-
bid medical problems and treatments, (4) quality 
and nature of social supports and caregiving, (5) 
additional age-related transitions, and (6) posi-
tive and negative attitudes toward aging and cli-
nician-patient relationship. The questions in 
these categories can be implemented throughout 
the evaluation process.

Moreover, the functional assessment, along 
with social support network, is an essential com-
ponent of the geriatric psychiatry evaluation. 
Knowledge of the older adult’s residential setting 
along with functional status and supports avail-
able can provide a better understanding of 
whether current demands on the older adult 
match her or his capabilities and can inform what 
additional social or environmental supports may 
be needed to promote well-being. Additional 
emphasis on the patient’s perceived quality of 
life, optimal residential setting, and evaluation of 
long-term care needs is also part of a comprehen-
sive assessment. The components of the inter-
view and history taking are provided in Table 9-1.

Meds

Social

Symptom,
Problem

Medical

BehavioralPe
rso

na
l

Figure 9-1. The Wisconsin Star Method [1, 2] (Reproduced with permission from T. Howell. Disclaimer: The 
Wisconsin Star Method is published in the public domain and as such may not be copyrighted, trademarked, or 
patented. Permission is granted to use, reproduce, and/or adapt the Wisconsin Star Method provided this dis-
claimer is included in any and all such materials, including the following acknowledgment: The Madison Veterans 
Administration Hospital, the University of Wisconsin-Madison School of Medicine and Public Health, the 
Division of Mental Health and Substance Abuse Services of the Wisconsin Department of Health Services, 
NAMI Wisconsin, and members of the Wisconsin Department of Geriatric Psychiatry Initiative have provided 
in-kind support for the development of the Wisconsin Star Method)
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 Considerations in Working 
with Older Adults
Older adults have higher risk for sensory impair-
ments as they age [7]. It is important to assess for 
visual or hearing impairment that can affect the 
person’s ability to engage in the interview. Using 
corrective lenses, hearing aids, and, if needed, 
amplifiers can ensure that accurate information is 
obtained. Also, normal age-associated cognitive 
changes result in slower processing of informa-
tion and psychomotor speed [8]. This can present 
as benign word-finding delays. The individual 
who is interviewing an older adult needs to be 
aware of these differences compared to younger 
patients and convey patience to the older adult 
whom he or she is interviewing. It is helpful to 
provide additional time for completion of the 
geriatric assessment. Also, conducting the inter-
view in a quiet room can help to minimize 
distractions.

Stigma associated with mental illness is a sig-
nificant barrier among older Americans. Negative 
attitudes held by society and the individual them-
selves can impact a person’s willingness to share 
information or seek help. Accordingly, older 
patients may be more hesitant to acknowledge or 
provide information regarding psychiatric symp-
toms and therefore require more sensitivity when 
eliciting symptoms. Older adults underutilize 
mental health services compared with other age 
groups, are more likely to receive mental health 
care in primary care settings, and tend to engage 
in mental health treatment if integrated into pri-
mary care [9]. Primary care providers especially 
may have to carve out longer appointment times 
or employ a collaborative care team approach to 
help support meeting the needs of their geriatric 
patients.

 The Role of Collateral 
Informants
In geriatric assessment, the inclusion of collateral 
informants, who may be a family member, paid 
caregiver, or residence staff member, will help the 
interdisciplinary geriatric team to gather a com-
plete picture of the person’s history and current 
condition, especially in situations in which the 
older adult is unable to provide the information due 
to cognitive impairment. It is advisable to meet 
separately with the older individual prior to includ-
ing an informant to build rapport, promote the 
patient’s autonomy, and provide an opportunity to 
address concerns in a confidential setting. Providing 
protected time and space with the older adult alone 
at some time during the assessment provides the 
patient an opportunity to respond to questions 
about sensitive issues such as potential suicidal ide-
ation, elder mistreatment, or past trauma history, 
without fear or undue influence from others. There 
may be times when the provider will have to set 
firm boundaries if, at any time during the encoun-
ter, it becomes apparent that a family member, 
caregiver, or other support person is dominating the 
interview or acting in a way that is dismissive of the 
older adult or the older adult does not appear com-
fortable speaking up. In these situations, the pro-
vider should request that the support person step 
out so that the provider can continue the encounter 
alone with the older adult.

Along these lines, it can be helpful to also 
allow collateral informants an opportunity to 
share their concerns and observations privately in 
case there are similar safety or sensitive con-
cerns. Some family or caregivers may not feel 
comfortable speaking of their concerns otherwise 
for fear of upsetting the older adult. Ideally, an 
interdisciplinary team would increase opportuni-
ties for open communication and support of the 
older adult and their family or caregivers. The 
DSM-5 supplementary modules to the core cul-
tural formulation interview have one designed for 
caregivers [6]. It allows for ascertaining the cul-
tural context of caregiving by addressing the fol-
lowing categories: (1) nature of relationship, (2) 
caregiving activities and cultural perceptions of 
caregiving, (3) social context of caregiving, and 
(4) clinical support for caregiving.

Table 9-1. Elements of interviewing and history 
taking

History of present illness
Psychiatric and substance use history
Medical history
Medications
Family history
Developmental history
Social history
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 History of Present Illness
Obtaining a thorough history is the first and most 
important aspect of the assessment. Though 
many older people have intact cognition, others 
may not. In either situation, remember to involve 
a collateral informant when able.

When eliciting the history, it can be helpful to 
hear from the older adult patient her or his under-
standing of the purpose of the visit. Empathic lis-
tening can help facilitate developing rapport and 
trust during the encounter. Generally, providing 
some time in the beginning to let the patient 
speak without interruption can give the provider 
a sense of what the patient perceives as her or his 
most pressing concerns. Sometimes the older 
adult patient may not be aware of the reason for 
the visit, and one can reorient the individual 
about the purpose to determine if it helps jog her 
or his memory or if she or he has some insight 
about the concerns. However, another approach 
to help facilitate rapport when it becomes clear 
that the individual has little insight or concerns 
about the referring problem can be to explore 
personal and social history before delving into 
more sensitive issues.

Ideally, a history of present illness will provide 
a clear course of the symptoms (onset and fre-
quency) and their relationship with other health, 
medication, personal, and social factors. Taking a 
systematic approach to explore the presenting 
problem or symptoms includes an exploration of  
timeline and precipitating, aggravating, or poten-
tially protective factors or stressors. This 
approach should determine whether and how the 
symptoms impact daily quality of life and func-
tioning to meet criteria for established psychiat-
ric disorders. Some conditions like Alzheimer’s 
disease tend to follow an insidious and gradually 
progressive course, whereas other conditions, 
like depression, are more likely to be episodic. 
The DSM-5 provides an established approach to 
diagnosis of mental disorders and can help guide 
the types of symptoms to explore during inter-
view [10].

Moreover, due to higher risk for medical 
comorbidities and medication use in older adults, 
this approach helps to also inform the provider 
whether the problem is secondary to another 
medical condition, medication or substance use. 

For instance, the presence of delirium or medical/
iatrogenic conditions could be a source of an 
acute condition. Older adults are at much greater 
risk for developing delirium [5], and even rela-
tively minor metabolic or infectious conditions 
can precipitate alterations in mental status or pre-
cipitate psychiatric sequelae. Given the longevity 
of many symptoms and the presence of more than 
one medical and psychiatric condition, careful 
delineation of the multiple complaints is neces-
sary to understand the different syndromes and 
their potential interplay. Additionally, some con-
ditions like neurocognitive disorders can be asso-
ciated with changes in personality, so it can be 
helpful to determine premorbid personality char-
acteristics and whether there have been any 
changes.

In general, providers must pay attention to 
safety concerns such as whether the older adult 
has been experiencing hopelessness, passive 
death ideation, or suicidal ideation. There are dif-
ferent assessment tools that have been validated 
to identify older adults who are at risk and aid 
providers to help stratify suicide risk between 
passive and more active suicidal ideation and 
behaviors [11]. Further discussion of suicide 
screens can be found in Chap. 12. Assessing 
access to lethal means for suicide (e.g., access to 
firearms) is important. Additionally, use of alco-
hol or other psychoactive drugs that can be asso-
ciated with impulsivity and disinhibition, 
presence of psychotic symptoms or violent 
thoughts, or homicidal ideation is part of the 
comprehensive geriatric psychiatry assessment.

 Psychiatric and Substance  
Use History
While most psychiatric illnesses present prior to 
the age of 60 years, older individuals may develop 
psychiatric illnesses later in life [12]. In either 
case, medical/iatrogenic contributors should first 
be ruled out as the cause of the psychiatric symp-
toms. When gathering the psychiatric history, 
collect as much information about the onset of 
symptoms, the frequency and duration of symp-
toms, past treatments and response (psychophar-
macological, other biologic treatments like 
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electroconvulsive treatment, as well as nonphar-
macological approaches like psychotherapy), 
past hospitalizations, and past suicidal and 
aggressive behaviors.

Though alcohol and substance use is not as fre-
quent among older persons than in the younger 
population, the rates of use are increasing as the 
baby boomer generation ages. The National 
Survey on Drug Use and Health (NSDUH) 
revealed from 2005 to 2014 increase in alcohol 
use disorders in older adults, including in females 
[13]. Providers should keep in mind that at least 
one in four older adults is prescribed a psychoac-
tive medication with abuse potential and that 
these numbers are expected to increase [14]. 
Given the substantial number of people affected 
by substance use in the geriatric population, 
screening for these conditions is essential. 
Screening instruments validated in older adults 
and additional assessment approaches for alcohol 
and substance use disorders are reviewed in 
Chap. 20.

Establishing a timeline of lifetime exposure to 
alcohol, drug, or other psychoactive medications 
with potential for misuse and relationship with 
behavioral or psychiatric symptoms and func-
tioning can help inform potential substance- 
induced psychiatric diagnoses, as substance use 
problems can contribute to secondary anxiety, 
mood, psychotic, and neurocognitive disorders.

 Medical History
Older adults have more comorbid multiple medi-
cal illnesses, and these illnesses can directly result 
in neuropsychiatric symptoms or exacerbate previ-
ously existing psychiatric disorders. As well, psy-
chiatric disorders can increase risk for medical or 
neurologic diseases or complicate treatment for 
these conditions. More detailed review of the asso-
ciations among medical and neurologic disorders 
and behavioral or psychiatric conditions in later 
life can be found in Chaps. 32–34.

Special attention should be paid to acute 
changes in medical illnesses that can result in 
delirium. Depending on the practice setting (i.e., 
intensive care unit, medical or surgical acute hos-
pitalization, or outpatient clinic), one could  
consider implementing different delirium screens 

and assessment tools as part of an evaluation 
[15]. An assessment of pain and treatments 
received for pain is essential as approximately 
60–75% of older adults have complaints of 
chronic pain, and persistent pain has been associ-
ated with higher rates of depression, sleep distur-
bance, and suicidal ideation [16]. Also, many 
older adults with chronic pain are prescribed psy-
choactive medications.

Table 9-2 highlights common geriatric syn-
dromes that can either contribute to behavioral or 
psychiatric problems or can be complications of 
psychiatric disorders or its management. 
Screening for these is part of a comprehensive 
geriatric assessment [17].

The American Geriatrics Society has pub-
lished a Geriatrics Evaluation and Management 
Tools (GEMS) mobile app to aid providers caring 
for older adults to manage several geriatric syn-
dromes, including assessment and management 
of behavioral disturbances in dementia, delirium, 
and depression, among several others [18].

 Medications
Medication reconciliation is of much greater 
importance in older adults since they are pre-
scribed more medications than younger adults 
and they are more prone to adverse side effects, 
cognitive and functional impairments, poorer 
health outcomes, and higher costs [19]. Providers 
should be aware of the 2015 American Geriatrics 
Society’s Beers Criteria [20]. The Beers Criteria 
provide guidelines for potentially inappropriate 
medications to be avoided in older adults in gen-
eral and in older adults with certain diseases and 

Table 9-2. Common geriatric syndromes

Apathy
Cognitive impairment (delirium, dementia)
Falls
Frailty
Incontinence
Malnutrition
Mood disturbance
Pain
Sensory impairment
Sleep disturbance
Polypharmacy and inappropriate prescribing
Pressure sores
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syndromes in which drugs can exacerbate the dis-
ease or syndrome. Also, it provides guidelines for 
medications that are to be used with caution 
among older adults or for which dose adjustment 
is required based on kidney function and medica-
tions that can result in drug-drug interactions.  
A review of potential psychoactive effects of var-
ious medications is beyond the scope of this 
chapter; however, a thorough review of issues 
related to pharmacology and psychopharmacol-
ogy can be found in Chap. 25.

The medication reconciliation should include 
assessment of over-the-counter medications and 
supplements as well as any “borrowed” medica-
tions. Asking the older adult to bring their medi-
cation bottles and reviewing how he or she takes 
one’s medications can enhance medication rec-
onciliation. During discussion of medication use, 
it may become apparent that the older adult is 
experiencing cognitive or other challenges with 
self-administering her or his medications, and 
this can be an opportunity to address barriers. 
Exploration of adopted strategies (e.g., charting, 
pillboxes) or willingness to try different memory- 
cuing approaches can help facilitate adherence. 
Some older adults rely on family or other 
 caregivers such as visiting nurses or residential 
facility nurses to help with administration of their 
medications, and in such circumstances, any rec-
ommended changes must be shared with caregiv-
ers. In general, it is standard practice to provide 
all changes to medications in writing along with 
possible, common, or concerning side effects.

 Family History
A family psychiatric history provides essential 
information regarding genetic vulnerability for 
certain illnesses. If there is a history of psychiat-
ric illness in family members, asking about medi-
cations that have been helpful to family members 
is important as the older adult may also respond 
to the same medication. A family member’s  
illness course and history of suicidal behaviors 
may provide additional insights and inform risks 
to help care for the older adult. People with fam-
ily psychiatric history will likely present at a 
younger age compared to those who do not have 

a family history. Some disorders, like Alzheimer’s 
disease, more commonly present later in life and 
establishing a family history of Alzheimer’s dis-
ease or dementia, can help inform risk. Though 
many seniors may present for the first time with 
psychiatric symptoms at an older age, they may 
have been experiencing symptoms for several 
years.

 Developmental History
Depending on the person’s cognitive function, 
obtaining a developmental history may be chal-
lenging as children and spouses may not have as 
much information about an older person’s early 
developmental experiences. Nonetheless, child-
hood experiences, years of schooling, any per-
ceived or formally diagnosed history of learning 
disability or ADHD during early schooling, rela-
tionships with parents, and exposure to abuse, 
neglect, or trauma are all necessary to understand 
a person’s psychological strengths and vulnera-
bilities. This information can help a clinician bet-
ter appreciate the patient’s perspectives and 
treatment goals.

 Social History
The social history is a varied collection of infor-
mation related to the older person’s social cir-
cumstances and well-being. The elements of the 
social history can be found in Table 9-3. The 
evaluation of an older adult’s late-life develop-
ment is essential, and a more detailed review of 
common challenges such as bereavement and 
retirement can be found in Chap. 1.

Ultimately the social history should forge an 
understanding of the person as a whole. Paired 
with an assessment of personality traits, 
strengths, and coping strategies, it creates a psy-
chosocial context for the biologically related 
complaints and conditions. Frequently, barriers 
to implementation of behavioral changes and 
adherence to treatment recommendations can be 
understood in the context of an individual’s psy-
chosocial history (e.g., an older adult not taking 
prescribed medications due to severe financial 
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barriers, an older adult not engaging in behav-
ioral therapy if the recommended treatments do 
not align with her or his personal values or moti-
vation for change).

When attempting to engage with a patient and 
establish rapport, exploring what the older adult 
finds meaningful can provide a foundation to 
develop and negotiate an approach to treatment 
that the patient finds acceptable. Kunik proposed 
asking geriatric patients five questions during the 
clinical assessment to help assess what gives the 
patient meaning in life and purpose: (1) What 
gives your life purpose or meaning currently?, (2) 
What brings you enjoyment or pleasure in life?, 
(3) What are the most important  relationships in 
your life right now?, (4) What role does religion 
or spirituality play in your life?, and (5) What are 
your current life goals [21]?

 Caregiver and Family 
Considerations
Although formally, the older adult is the geriatric 
provider’s patient, when older adults have care-
givers or involved family, optimal care and inter-
ventions will address family and caregivers’ needs 
in therapeutic interventions. Therefore, as part of 
a comprehensive geropsychiatric assessment, the 
provider will need to assess also the caregiver or 
family for possible depression, stress, or unmet 
needs. Assessment of the older adult’s family can 
help providers better understand long-established 
family dynamics, communication, and conflict 
management tendencies that may impact the care 

of the older adult, potentially pose barriers to 
implementation of interventions, or help resolve 
conflict [22]. Several caregiver assessment tools 
are available [23]. The Zarit Caregiver Burden 
Interview’s 12-item short-version and 4-item 
screen have been validated to identify caregivers 
of older adults at risk [24]. More details regarding 
the role of caregivers and family supports and 
potential needs can be found in Chap. 4.

Routine screening for caregiver distress can 
help providers facilitate referrals for supportive 
services for caregivers or family members, 
including referrals to their primary care provid-
ers, social work consults to link with additional 
in-home or community supports, or referrals for 
psychotherapy and counseling. The National 
Alliance for the Mentally Ill (NAMI, www.nami.
org) provides support to family members and 
caregivers for those with mental illness, while the 
Alzheimer’s Association (www.alz.org) provides 
support for family members and caregivers for 
those with dementia.

 Conclusion
A comprehensive interview of an older adult is 
essential to inform appropriate diagnosis and 
treatment. It is essential to establish rapport and 
address any potential barriers that could interfere 
with the interview. Providing a quiet space to 
minimize distractions, along with an adequate 
amount of time to complete the assessment, is 
essential for success. In addition to being aware 
of normal age-associated changes in information 
processing and psychomotor speed as well as 
higher risks for cognitive and sensory impair-
ments that can impact the quality of the inter-
view, providers need to be able to gather complex 
histories that encompass interactive psychiatric, 
psychological, medical, and social histories over 
the life span. Obtaining additional history from 
collateral informants can provide further infor-
mation, especially in cases when the older adult 
has cognitive impairment. However, providers 
need to be sensitive to issues related to autonomy 
and confidentiality and managing potential 
patient and family or caregiver dynamics during 
the encounter. Finally, in many situations when 

Table 9-3. Social history

Relationships (e.g., marital status, children, sexual 
orientation, support network)

Living arrangements (to include caregiving supports and 
transportation)

Work history (including retirement)
Financial status
Affiliations with social organizations, religious/spiritual 

practices
Recreational activities
Losses (family, friends, possessions, functional ability) or 

recent transitions
Legal issues (e.g., driving infractions, divorce)
Advance directives and preferences for future care needs
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working with an older adult, the provider will be 
caring not just for the older adult patient, but also 
providing support for her or his caregiver or fam-
ily. It is helpful to remember to assess for possi-
ble caregiver depression, stress, or unmet needs 
to minimize potential barriers to care and opti-
mally care for the older adult.
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10
Mental Status Examination
Ali Abbas Asghar-Ali and Lisa L. Boyle

The mental status exam is an assessment of the 
mental and emotional state of the person during 
the meeting. Like the physical exam, it plays a 
central role in the evaluation and understand-
ing of a patient. Accordingly, it must be a part 
of a complete examination. While many aspects 
of the mental status exam will be similar across 
all age groups, when examining an older adult, 
the provider should be aware of some potential 
differences. Benign age-associated information 
processing and psychomotor slowing may erro-
neously lead an examiner to attribute observed 
changes in these areas to pathologic etiologies if 
one is not aware of these normal cognitive aging 
changes. Additionally, hearing or visual impair-
ments, which occur more frequently as people 
age, may lead to an examiner to observe that a 
patient appears aloof, confused, or distracted 
which can lead to a broad differential diagnosis. 
However, it is important the examiner be able to 
recognize sensory impairment contributing to 
these findings on exam to facilitate appropriate 
management.

While some aspects of the mental status exam 
will require specific questions, most elements can 
be assessed over the course of the interview. We 
will review each of the items in a mental status 
exam below.

 Mental Status Examination [1, 2]

 Appearance

Pay attention to the person’s grooming, dress, 
and physical features. Include features that are 
notable or contribute to an understanding of the 
person. For example, an elderly patient with 
depressive illness who is not eating and not 
attentive to his personal hygiene may present as 
“Dressed in soiled clothing, shirt unbuttoned; 
unshaven and hair in disarray; cachectic w/vis-
ible temporal wasting.”

 Behavior and Attitude

This describes the manner in which the person 
interacts with the clinician, e.g., “forthcoming 
and polite” or “guarded and distant.”

 Motor Activity

In younger adults, this may often be limited to a 
description of the degree of activity, i.e., retarded 
or increased (e.g., fidgety, pacing, twitching). 
However, in the elderly, there is an increased risk 
for neurologic changes that may manifest with 
motor findings. In the geriatric person, include 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-73078-3_10&domain=pdf
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a comment about tremors, hyperkinetic motor 
movements (dyskinesias), and gait. These are 
important in assessing medication side effects, 
concurrent neurologic illnesses, and safety. 
Further review of this topic can be found in 
Chap. 4E.

 Speech

Speech can reveal both an emotional state and 
also neurologic findings. Document the rate, vol-
ume, tone (e.g., monotone), and spontaneity. For 
example, an older adult with dementia may have 
pronounced word-finding difficulties or exhibit 
paraphasic errors in speech. Further review of 
this topic can be found in Chap. 4E.

 Mood

Mood is generally considered to be the internal 
state of a person that is sustained over time. It is 
often documented in the patient’s words, though 
it does not always have to be explicitly elicited 
and may come up spontaneously in the interview.

 Affect

Affect is a description of the person’s physical 
manifestations of their emotional state. Affect is 
defined by six features: (1) general description 
(e.g., euthymic, elevated, dysphoric), (2) range 
(flat, blunted, constricted, full), (3) stability 
(stable vs. labile), (4) appropriateness (degree to 
which affect matches the content of the thoughts 
being conveyed), (5) intensity (the depth or 
degree of the emotions), and (6) congruency 
(whether the affect is congruent or incongruent 
with the stated mood). A person in the midst of 
a depressive episode may present as “Dysthymic, 
blunted, stable, appropriate, increased intensity, 
congruent with mood.”

 Though Process

Thought process is usually described using one of 
the following terms: (1) goal directed (thoughts 
flow coherently from one point to another), (2) 
circumstantial (thoughts are often convoluted and 
meandering though ultimately answer the posed 
question; may be seen in persons with mild cog-

nitive impairment), (3) flight of ideas (rapidly 
shifting, connected thoughts in the context of 
pressured speech; commonly seen in persons 
experiencing mania), (4) loosening of associa-
tions (fragmented thoughts with no discernible 
connections between thoughts; commonly seen 
in persons experiencing psychosis or moder-
ate degrees of neurocognitive compromise), 
or (5) word salad (individual words seemingly 
unconnected; rare and if observed, it is typically 
in context of delirium or significant language 
impairment).

 Thought Content

Suicidality, homicidality, and disturbances in 
thoughts (delusions and obsessions) are recorded 
in this section.

For suicidality, it is best to ask these ques-
tions directly but with empathy as many people 
experience great shame in disclosing suicidal 
thoughts. First assess whether suicidal thoughts 
are present. If present, these may be passive, 
i.e., believing that one would be better off dead, 
or active, i.e., a desire to end one’s life. If sui-
cidality is present, assess for a plan for harm-
ing or killing herself or himself and access to 
the means of executing the plan. For example, 
the plan may be shoot herself or himself, and 
the patient has access to a loaded gun at home. 
Finally, assess for intent to enact the plan. You 
may ask “have you ever shot yourself,” or “how 
close have you come to shooting yourself.” 
Developing a suicide safety plan which includes 
means restriction with the older adult is criti-
cally important. Conti et al. have provided a 
step-by-step manual for safety planning with 
older adults [3]. Various suicide screening tools 
have been developed [4], and adopting such 
tools can be helpful as part of the geropsychiat-
ric assessment [5]. Chapter 4D will review sui-
cide screens in older adults.

Delusions in the elderly occur most commonly 
in those experiencing psychotic features as a part 
of a major depressive disorder in which case the 
delusions are often nihilistic or as a part of neuro-
psychiatric symptoms due to a major neurocog-
nitive disorder. In the latter situation, phantom 
boarder, delusions of jealousy, and persecutory 
delusions are most common.
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 Perceptions

Hallucinations and illusions are recorded in this 
section of the mental status exam. Hallucinations 
in the elderly, especially visual hallucinations, 
are concerning for delirium. Dementia with 
Lewy bodies is also often known to manifest with 
visual hallucinations. Additional types of halluci-
nations can be olfactory and tactile.

 Judgment

Judgment refers to the older adult’s ability to 
make informed decisions about their life, includ-
ing health and finances. As noted with other ele-
ments of the mental status exam, judgment should 
be assessed throughout the interview. Additional 
collateral data may need to be collected to objec-
tively determine judgment.

 Insight

Insight is defined as the degree of the patient’s 
understanding of his or her condition (illnesses 
and their impact).

Both judgment and insight can be impaired by 
alterations in mood, thought processes or content 
(as seen in psychotic disorders), and cognition. 
When there is concern for impairment in judg-
ment, or insight, the physician should assess 
the reason for the impairment and whether the 
patient has decisional capacity to manage her or 
his healthcare.

 Cognition

For many younger patients, cognition is not evalu-
ated formally beyond whether the patient appears 
to be alert and able to provide reliable history. 
Commonly, providers will screen for orientation at 
the most basic level. However, for the older adult, 
it is important to systematically establish cognitive 
functioning.

In brief, the cognitive domains include alert-
ness, attention, orientation, executive function, 

abstraction, memory, language, and visuospatial 
processing. Additionally, providers should be 
aware that sensory impairments (e.g., hearing or 
vision loss) can impact performance on cogni-
tive tests and consider these impairments in their 
interpretation of findings. The approach to cogni-
tive screening will be reviewed in Chap. 4D.

 Conclusion
The mental status exam in an older adult gener-
ally follows the same approach one would take 
with a younger adult with the exception that the 
examiner needs to be sensitive to potential cog-
nitive and sensory changes and provide accom-
modations if needed. Additionally, due to higher 
prevalence and risk of neurocognitive disorders 
in older adults, assessment of the cognitive part 
of the mental status exam needs to be more 
comprehensive.
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11
Functional Assessment
Lisa L. Boyle

The provider should assess functioning as part of 
a comprehensive geropsychiatric assessment and 
consider reviewing functional status with older 
patients at follow-up appointments and at mini-
mum, annually. In general, late-life developmen-
tal challenges such as retirement or loss of a 
spouse or elderly friends can pose challenges 
when assessing impact of psychiatric symptoms 
on social and occupational functioning. However, 
it can be helpful to establish current day-to-day 
functioning and compare with premorbid func-
tioning. One can ask about the context of retire-
ment to help determine whether the transition to 
retirement was volitional or caused by mental or 
physical health problems. Additionally, for iso-
lated elderly who live alone or lack access to easy 
transportation, assessment of social functioning 
can be challenging.

There are well-established approaches to 
assessing daily functioning, and the most com-
monly used are the Katz Index for Independence 
in Activities of Daily Living (ADL) [1] and the 
Lawton Instrumental Activities of Daily Living 
(IADL) Scale [2].

ADL refers to activities that focus on basic 
personal care, compared with IADL referring to 
more complicated and cognitive tasks to support 
independent living. ADL and IADL should be 
assessed in the context of both psychiatric and 
medical history taking. For instance, it is helpful 
to gather self-report from the older adult about 
one’s functioning. Unfortunately, older adults 
with neurocognitive disorders and limited insight 

may overestimate their ability to care for one self 
independently, and this may not come to light 
unless collateral information is available. 
Therefore, comparing self-report with report 
from a collateral informant, when available, is 
advisable. Also, it can be helpful to obtain opin-
ions whether any impairment in her or his ability 
to perform ADL or IADL functions is due to cog-
nitive, psychological (e.g., from amotivational 
symptoms of depression or avoidance due to 
anxiety), or physical or sensory impairment 
challenges.

The Katz ADL scale [1] assesses six areas of 
functioning, including bathing, dressing, toilet-
ing, transferring, continence, and feeding, and 
whether the individual can perform these inde-
pendently. Scores range from 0 to 6, with scores 
of 2 or less revealing severe functional impair-
ment, compared with scores of 3–4 revealing 
moderate impairment, and scores of 6 indicating 
full functioning.

The Lawton IADL scale [2] assesses more com-
plex functioning and surveys eight areas, includ-
ing ability to use the telephone, shopping, food 
preparation, housekeeping, laundry, mode of 
transportation, responsibility for own medications, 
and ability to handle finances. Given potential for 
cultural or gender differences, it can help to estab-
lish whether the older adult ever historically par-
ticipated in the tasks (e.g., food preparation, 
housekeeping) to determine whether he or she has 
experienced a decline in functioning. Scores range 
from 0 to 8, with lower scores associated with 
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lower functioning and higher degrees of depen-
dency and higher scores associated with higher 
functioning and higher degrees of independence.

An additional tool to screen for risk for physical 
disability includes the Short Physical Performance 
Battery Protocol (SPPB). The SPPB consists of a 
brief series of three tests that include balance 
(side-by-side, semi-tandem standing, and tandem 
stand) (score range 0–4), walking speed (score 
range 0–4), and chair stand test (score range 0–4). 
It results in a composite score (range 0–12) that 
stratifies physical disability and has been associ-
ated with disability, nursing home placement, and 
mortality [3, 4]. Scores <10 have been shown to 
identify seniors at risk for all- cause mortality [5].

Frailty is a geriatric syndrome that is associated 
with muscle weakness, fatigue, slowed walking, 
and reduced weight and physical activity and 
associated with poorer outcomes such as falls, 
slower recovery times, and increased dependency, 
disability, and mortality [6]. The Vulnerable 
Elders Survey (VES-13) provides a risk assess-
ment for frailty [7]. The VES-13 screens age, per-
ceived health status, and difficulty performing 
physical activities such as stopping, crouching, or 
kneeling, lifting or carrying objects as heavy as 
ten pounds, reaching or extending arms above 
shoulder level, writing or handling and grasping 
small objects, walking a quarter of a mile, and 
heavy housework such as scrubbing floors or 
washing windows. Also, it asks about whether 
impairments from health or physical conditions 
interfere with five functional tasks (shopping, 
managing finances, walking across a room, doing 
light housework, and bathing or showering). 
Positive screens can inform degree of vulnerabil-
ity risk and guide additional assessment including 
possible referrals to nutrition, physical, or occupa-
tional therapy to optimize nutrition and strength.

In situations when individual or collateral self- 
report does not align or there is discrepancy 
between the examination and reported function-
ing, providers may need additional objective 
information to augment the assessment of an older 
adult. Commonly, this occurs in situations of sus-
pected cognitive impairment. It can be helpful to 
refer to neuropsychology, speech, occupational 
therapy, physical therapy, audiology, or nutritional 
services to complete additional cognitive or func-
tional assessments. Referral for behind-the-wheel 
driving assessment may be helpful [8].

Conclusion
The geriatric mental health provider needs to be 
well-versed with various approaches to assess 
functioning in her or his older adult patient. Beyond 
self-report, obtaining additional collateral infor-
mant report and objective bedside assessment can 
help supplement understanding of an older adult’s 
functional impairments, risk for disability and poor 
health outcomes, and potential targets for interven-
tion. Additionally, one can consider further referral 
to neuropsychology, speech, occupational therapy, 
physical therapy, audiology, or nutritional services 
for additional evaluation and management.
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12
Psychological 
and Neuropsychological Testing
Lisa L. Boyle

Geriatric mental health providers have several 
tools available to help characterize older adults’ 
personality traits, along with screens for depres-
sion, suicidal ideation, anxiety, trauma, and 
bipolar disorder. Some of these tools also can be 
helpful to track treatment response. This section 
will review additional diagnostic tools that can 
be used to supplement the geriatric mental health 
provider’s history taking and exam. Regardless of 
the tools used, it is important that providers under-
stand the patient’s cognitive functioning to val-
idly interpret the results. Normal age- associated 
cognitive changes and commonly used cogni-
tive assessment tools to help identify abnormal 
changes consistent with dementia during bed-
side testing will be reviewed. Some patients may 
need further, more detailed psychometric assess-
ment, and especially in situations when there is 
diagnostic uncertainty, comorbid mood or other 
psychiatric conditions that may confound cogni-
tive assessment, or lack of treatment response, 
patients can be referred to neuropsychology.

 Personality and Psychological 
Assessment
In concert with understanding an older adult’s 
development and social history, an understand-
ing of an individual’s personal strengths and val-
ues, characterological or personality traits, and 
coping strategies when faced with loss or stress 

is invaluable. Generally, collection of this data 
may take some time and may not be apparent in 
the initial evaluation but unfold as the therapeu-
tic relationship builds. These data usually will 
not be readily apparent from chart review of tra-
ditional medical records. If using the Wisconsin 
Star Method [1], this information would be 
recorded under the personal arm of the star and 
is essential to help inform potential therapy 
approaches.

The NEO Five-Factor Inventory [2] is a tool 
that has been developed that assesses five dif-
ferent personality characteristics: neuroticism 
(vs. emotional stability), extraversion (vs. intro-
version), openness to experience (vs. closed-
ness), agreeableness (vs. antagonism), and 
conscientiousness (vs. irresponsibility). It is self- 
administered and has been used in older adults. 
Certain personality traits have been found to be 
associated with increased health services utiliza-
tion [3]. Also, certain personality traits, such as 
higher conscientiousness, may be protective and 
have been associated with lower mortality risk 
[4], while higher neuroticism in older adults has 
been associated with higher risk for medication 
nonadherence [5]. Low conscientiousness, low 
openness to experience, and high neuroticism 
have been associated with higher risk for devel-
oping Alzheimer’s disease [6].

Beyond gathering data through unstructured 
interview or the use of self-administered tools, 
the geriatric mental health provider may consider 
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asking the patient to undergo further psychologi-
cal assessment with a psychologist, especially in 
cases that are atypical in presentation, or if there 
is diagnostic uncertainty or treatment resistance.

 Depression
Patient self-administered screens can be helpful 
to identify seniors who have depression [7]. The 
following section will discuss options that are 
available in the public domain for free use. Two 
of the most commonly used screens in the clini-
cal setting include the Geriatric Depression Scale 
(Short Form, GDS) [8] and the Patient Health 
Questionnaire (PHQ9) [9]. The GDS short form 
is a 15-item yes-no scale that focuses more on 
cognitive and non-neurovegetative symptoms of 
depression. Scores >5 points are considered posi-
tive and should be further evaluated.

The PHQ9, an alternative depressive screen 
also has been validated for use in older adults and 
has been widely used in primary care and col-
laborative care practices [7]. It consists of nine 
questions that assess the frequency of the nine 
symptoms found in the Diagnostic and Statistical 
Manual of Mental Disorders 5th Edition (DSM5) 
[10] criteria for major depression (each individu-
ally scored 0–3) and a final question asking how 
much the endorsed symptoms interfere with 
functioning (unscored). Total scores range from 
0 to 27. Scores above 5 are considered a posi-
tive screen for depression, with 5–9 suggestive 
of mild depression, 10–14 suggestive of moder-
ate depression, 15–19 suggestive of moderately 
severe depression, and 20 or above suggestive of 
severe depression. Providers should then follow 
up with additional interview questions and evalu-
ation to verify the mood diagnosis. Protocols for 
treatment that utilize tracking PHQ9 response 
are common in collaborative care models of 
treatment of late-life depression in primary care 
settings. The PHQ2 is a shorter screen that asks 
about the two cardinal symptoms of depres-
sion: little interest or pleasure and feeling down, 
depressed or hopeless. It has also been validated 
for use in screening older adults for depression 
[11]. Positive PHQ2 screens should lead to com-
pletion of the full PHQ9 screen.

An additional option for a depression self- 
administered assessment tool is the Center for 
Epidemiologic Studies Depression (CESD) Scale 
[12]. The CESD is a 20-item scale that assesses 
the nine depressive symptoms found in the DSM5 
and scores range from 0 to 60.

Generally, geriatric mental health providers 
need to recognize that evaluation of depression 
in patients with significant cognitive impair-
ment or depression is challenged by several fac-
tors, including potential underreporting due to 
forgetfulness, reliance on caregiver report, and 
overlapping neurovegetative symptoms between 
dementia and depression [13]. Depressive screens 
may be limited for use in patients with severe 
cognitive impairment or dementia [14], so pro-
viders should assess cognitive status before inter-
preting results. The Cornell Scale for Depression 
in Dementia [15] is a validated depression assess-
ment tool for patients with dementia. It consists 
of two semi-structured interviews (caregiver 
informant and the patient), takes about 20 min 
to complete, and has a caregiver-informant sec-
tion along with a clinical assessment section. 
Scores are totaled, with <6 considered negative, 
>10 positive for probable major depression, and 
scores >18 definite major depression.

 Suicide Screens in Older Adults
The US Preventive Services Task Force 
(USPSTF) found insufficient evidence to recom-
mend routine screening for suicide in primary 
care [16]; however, when evaluating older adults 
for behavioral or psychiatric concerns, assess-
ment for suicide risk is necessary. Psychiatric 
illness is the most robust risk factor for suicide 
in older adults. Poor health, impaired function-
ing, pain, loss of independence, and stressful life 
events have also been recognized, while social 
connectedness is felt to be a protective factor 
[17]. Generally, providers should ask about the 
presence of suicidal ideation, and if present, 
then evaluate the severity to inform safe treat-
ment planning and disposition. If providers use 
standardized depression screens in their practice, 
then positive screens should be coupled with fur-
ther assessment of suicidal ideation.

L. L. Boyle



83

Raue and colleagues propose an approach that 
follows a hierarchical set of questions, starting 
with questions assessing passive suicide ide-
ation and active suicide ideation; type of method, 
frequency, and persistence; and survey for life 
stressors, followed by specific suicide plan, 
intention to act, reasons for living, and impulse 
control [18].

The USPSTF assessed various tools such as 
a three-item screen that consists of “thoughts of 
death,” “wishing you were dead,” and “feeling 
suicidal” within the previous month, which had 
been used in a primary care population with older 
adult representation [16].

Heisel and colleagues found that the Geriatric 
Depression Scale (GDS), using a cutoff of four 
(sensitivity 0.754, specificity 0.815), along with 
an adapted version of the GDS consisting of 
five items from the GDS that included symp-
toms of feeling life is empty, worthlessness, 
and hopelessness and two questions about mood 
(GDS-SI) with cutoff of one, can help identify 
older adults with suicidal ideation in a primary 
care setting [19].

Other potential tools to assess for suicide ide-
ation include the Columbia-Suicide Severity 
Rating Scale [20] and the P4 screener [21], which 
is a shorter screen that has been developed for use 
in primary care.

 Anxiety, Trauma, and Bipolar 
Disorders
Assessment of anxiety disorders in older adults 
can be more challenging due to overlap of some 
somatic symptoms associated with other medi-
cal problems. Generalized anxiety disorder 
(GAD) is the most common anxiety disorder in 
late life [22]. Compared with depression, anxi-
ety in older adults and screening tools to iden-
tify anxiety disorders in late life have not been 
as well studied [23]. The GAD-7 is a seven-item 
tool that maps to DSM criteria for GAD and can 
be used to screen for GAD, characterize symp-
tom severity, and response to treatment [24]. 
Its use has been validated in older adults with 
a suggested lower cutoff of 5 (instead of 10), 

while the two-item GAD (GAD-2), which con-
sists of the first two items of the GAD-7, should 
have a lower cutoff of 2 instead of 3 [23]. The 
14-item Hamilton Anxiety Rating Scale (HAM-
A) has been used to follow treatment response in 
anxiety intervention trials in older patients with 
GAD [25].

The DSM-5 re-categorized post-traumatic 
stress disorder (PTSD) to a new category, 
trauma- and stressor-related disorders. The self-
report PTSD Checklist (PCL) has been used with 
older adults, and generally a lower cutoff is rec-
ommended [26].

Bipolar screening tools have not been devel-
oped specifically for older adults [27]. Tools 
to assess bipolar disorder have largely been 
validated in younger or mixed-age populations; 
however, several tools, such as the Young Mania 
Rating Scale, Montgomery-Asberg Depression 
Rating Scale, and the Clinical Global Impression- 
Bipolar Disorder, have been recently included in 
a multicenter clinical trial of mood stabilizers in 
late-life mania [28].

 Normal Age-Associated 
Cognitive Changes
Cross-sectional and longitudinal studies of 
cognitive abilities across the life span support 
that there are normal age-associated cognitive 
changes that can be expected in healthy older 
adults [29]. With that said, there can also be het-
erogeneity in the degree in which older adults 
experience decline in their abilities. The geri-
atric mental health provider needs to be aware 
of what is likely to be normal benign cognitive 
changes compared with pathological changes in 
order to ensure appropriate diagnosis and man-
agement of cognitive concerns. Table 12-1 pro-
vides an overview of various cognitive domains, 
whether one can expect age-associated cognitive 
changes and potential clinical implications of 
these changes.

Adapted from: Harada CN, Natelson Love 
MC, Triebeld K. Normal Cognitive Aging. Clin 
Geriatr Med. 2013; 29:737–752. doi:https://doi.
org/10.1016/j.cger.2013.07.002
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Table 12-1. Normal age-associated cognitive changes [29]

Cognitive domain Abilities Age-associated changes Clinical implications

Crystallized  
intelligence

Overlearned, well-practiced 
knowledge and skills (e.g., 
vocabulary, general 
knowledge)

Stable or gradually 
improved with age 
through the sixth or 
seventh decades

Accumulated wisdom can be a strength 
for an older adult.

Fluid intelligence Problem-solving and 
reasoning in novel, less 
familiar situations 
(incorporates executive 
function, processing speed, 
memory, psychomotor)

Declines with age May impact an older adult’s ability to 
novel-problem solve or adapt to new 
situations as quickly as someone 
younger.

Processing speed  
(fluid)

Cognitive processing and 
motor response speed

Declines with age after 
third decade

Can impact other neuropsychological 
test results, older adults may need 
longer time to process information 
and complete an assessment or 
interview.

Attention (fluid) Concentration, focus Important to minimize distractions 
during the assessment. It can be 
helpful to counsel patients to focus on 
one task at a time before moving to 
the next task and avoid multitasking. 
Counsel family or caregivers to 
ensure full attention of the older adult 
when communicating.

Simple attention:
– Immediate recall (repeating 

string of numbers)

Minimal change on 
simple attention 
tasks

Complex attention:
– Selective attention: ability 

to focus on task when in 
distracting environment 
(conversation in loud 
restaurant)

Complex attention 
declines with age.

– Divided attention:
focus divided while 

multitasking
Memory (fluid) Ability to recall information

Declarative (explicit) 
memory:

– Conscious recall of events/
facts

– Two types:
1. Semantic memory (fund 

of knowledge, such as 
meaning of words)

2. Episodic memory 
(autobiographical or 
personal memory)

Episodic memory 
declines over the life 
span.

Semantic memory 
declines in later life.

Age-associated memory decline can be 
multifactorial (e.g., changes in 
processing speed, ability to disregard 
unrelated info, or utilizing less 
pro-memory/learning strategies).

Some memory stages affected by aging

Nondeclarative (implicit) 
memory:

– Unconscious recall (outside 
of awareness)

–  Procedural memory (motor 
and cognitive, e.g., riding a 
bicycle)

Remains unchanged 
with age

– Decreased rate for encoding new 
memories with age

– Preserved ability to retain newly 
learned information with age

– Decreased access to stored memories 
(retrieval) with age

Language 
(crystallized > fluid)

Vocabulary Stable/improves across 
life span

Words “on the tip of the tongue” more 
common in older adults

Confrontation naming (e.g., 
object naming)

Initially stable but 
declines in later life 
(>70)

May take a little longer for older adults 
to express themselves in an interview

Verbal fluency  
(e.g., categorical or letter 
naming)

Decreases with age
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 Cognitive Screening
The USPSTF guidelines report that there is not 
enough evidence to support screening for cogni-
tive impairment in community-dwelling popu-
lations 65 years and over [31]. However, if the 
geriatric mental health or primary care provider 
has clinical suspicion or if there are caregiver or 
patient concerns, further assessment is warranted.

Additionally, late-onset psychiatric disorders 
have high associations with neurocognitive dis-
orders, so at-risk populations of older adults who 

present with behavioral or psychiatric concerns 
should have at minimum a brief cognitive assess-
ment. Older adults with chronic mood disorders 
(i.e., depressive or bipolar disorder) or other psy-
chiatric disorders (i.e., schizophrenia or PTSD) 
may be at higher risk for developing cognitive 
disorders later in life and should be considered 
for screening and baseline cognitive assessment.

There are a variety of cognitive screens that 
can be used in the office or inpatient setting. The 
Alzheimer’s Association, in collaboration with a 
panel of dementia experts, has developed online 

Table 12-1 (continued)

Cognitive domain Abilities Age-associated changes Clinical implications

Visuospatial 
construction  
(both crystallized  
and fluid)

Ability to conceptualize 
2D/3D space

Abnormalities in visuospatial perception 
(e.g., fender benders or difficulties 
parking the car) should signal further 
work-up for etiology.

Visual construction
– Ability to assimilate parts 

to construct a 
comprehensive whole

Decreases with age

Visual spatial
– Object perception: identify 

objects (e.g., familiar faces)
– Spatial perception: how 

objects physically relate in 
space with each other

Stable with age

Executive function  
(fluid)

Heterogeneous set of 
cognitive skills that 
facilitate independent 
functioning

– Self-monitoring
– Planning
– Organization
– Reasoning
– Set-shifting/mental 

flexibility
– Problem-solving

Aging (>70 years old) 
has been associated 
with decreases in:

– Abstraction
– Mental flexibility
– Response inhibition
– Slower if executive 

function task tied to 
motor speed

Executive dysfunction increases risk for 
inability to manage self-care, 
associated with decline in 
instrumental activities of daily living 
(IADL) [30].

– Inductive reasoning 
(starting >45 years 
old)

– Reasoning for novel 
situations

stable across life span
– Recognizing 

similarities
– Proverb 

interpretation
– Reasoning for 

familiar situations
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resources for providers to use for cognitive assess-
ment as part of the Medicare’s Annual Wellness 
Visit in primary care [32]. They recognize that 
there is no “gold standard” tool for detection of 
cognitive impairment and recommend objec-
tive cognitive assessment. They include three 
options of validated patient- assessment cognitive 
screens, the mini-cog, the Memory Impairment 
Screen, and the General Practitioner Assessment 
of Cognition (GPCOG). All of these screens are 
brief (<5 min), validated, and comparable or supe-
rior to the MMSE for detection of dementia. They 
also include three options for informant-based 
cognitive screens: the short form of the Informant 
Questionnaire for Cognitive Decline in the Elderly 
(short- IQCODE), the 8-Item Informant Interview 
to Differentiate Aging and Dementia (AD8), and 
the GPCOG.

Commonly used bedside cognitive screens are 
listed in Table 12-2. This table is not considered 
all-inclusive.

When adopting a cognitive screen, it is essen-
tial to be familiar with what the screen was 
designed to detect (e.g., cortical dementia such 
as Alzheimer’s disease vs. other subcortical types 
of dementia). An example of a bedside assess-
ment tool that can help distinguish frontal type 
dementia from mild Alzheimer’s disease is the 
Frontal Assessment Battery, with a cutoff of ≤12 
suggestive of frontal dysexecutive type dementia 
(sensitivity 77%, specificity 87%) [39].

Scales, such as the Functional Assessment 
Staging Test (FAST) [40] and the Clinical 
Dementia Rating (CDR) Scale [41, 42], that 
characterize global assessment of functioning 
in dementia patients can be useful. The data 
collected from semi-structured interview of the 
patient and informant caregivers are used to com-
plete these scales. The FAST has seven stages to 
characterize the course of Alzheimer’s disease, 
ranging from no functional difficulties (stage 1) 
to severe impairments such as speaking less than 

Table 12-2. Common cognitive screens

A.

Mini-cog [33] Mini-Mental State Exam (MMSE) [34]

Neurocognitive 
domains

Memory, executive function, perceptual- 
motor function

Orientation, memory, attention, language, and perceptual-motor 
function

Administration 
time

Approximately 3 min Approximately 5–10 min

Materials 
required

Test and pen Test and instructions, pen

Scoring 0–5, abnormal score <3 for dementia, can 
use cutoff of <4 if need higher sensitivity 
to refer patients for further assessment

0–30, abnormal score <24 for cognitive impairment, 
adjustments in score cutoff depending on age and education

Test 
characteristics

76% sensitivity and 89% specificity for 
dementia

Variable sensitivity and specificity data have been reported, 
depending on sample population and criteria

Additional 
considerations

Less associated with education, has been 
validated for use in primary care 
populations with different cultures and 
languages

Copyrighted, available for a fee. Designed to distinguish 
organic from functional cognitive impairment. Less useful to 
identify frontal executive dysfunction. Generally, well- 
established expectations for MMSE score decline and AD 
progression

B.
Montreal Cognitive Assessment 

(MoCA) [35]
Saint Louis University Mental Status Exam (SLUMS) [37]

Neurocognitive 
domains

Orientation, memory, attention, executive 
function, language, and perceptual- motor 
function

Orientation, memory, attention, executive function, and 
language

Administration 
time

Approximately 10 min Approximately 7 min

Materials 
required

Test and instructions, watch with second 
hand, pen

Test, watch with a second hand, pen
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six words and inability to walk or sit without 
assistance (stage 7). The CDR is a 5-point scale 
that characterizes memory, orientation, judgment/
problem-solving, community affairs, home and 
hobbies, and personal care. Scores range from 
0 (normal) to 3 (severe dementia) and, like the 
FAST, can be used to track dementia progression.

Behavioral and psychological symptoms of 
dementia (BPSD) are nearly universal in demen-
tia patients [43]. One of the most commonly used 
BPSD tools is the Neuropsychiatric Inventory 
(NPI) [44], and there is an abbreviated version, the 
NPI-Questionnaire (NPI-Q) [45] that can be used in 
clinical practice. The NPI assesses 12 neuropsychi-
atric symptoms, such as depression, apathy, motor 
disturbance, and nighttime behaviors. The shorter 
NPI-Q can be completed either by self-adminis-
tration by a reliable informant or by the clinician 
based on informant interview. It assesses the 12 NPI 
domains as either present or absent. When symp-
toms are present, it then assesses severity (1–3, 
mild-severe) and degree of caregiver distress (0–5, 
not distressing—extreme or very severe distress).

Brief cognitive screens are not diagnostic tools 
but rather should be used in conjunction with a 
full examination and medical and neurologic 
work-up to assess for presence of a neurocogni-
tive disorder. Patients may later be referred for 
formal neuropsychological testing that provides 

more definitive cognitive testing and can help 
establish diagnoses, though not every patient 
with cognitive complaints will need formal neu-
ropsychological testing.

 Neuropsychological Testing
As mentioned previously, the geriatric mental 
health provider may seek out additional neuro-
psychological assessment when there is diagnos-
tic uncertainty, such as in a patient with cognitive 
complaints in the setting of major depression. 
Objective testing can help distinguish cogni-
tive performance patterns that may be more 
consistent with depression than neurocognitive 
disorder. Additionally, one could consider refer-
ral when patients present with atypical features, 
such as early-onset Alzheimer’s disease or to 
help differentiate dementia etiology (e.g., fron-
tal temporal dementia from Alzheimer’s dis-
ease) after the usual clinical assessment is not 
definitive. It can be helpful to consider also for 
patients with milder or early symptoms in which 
bedside cognitive screens may not yet pick up 
mild impairments but for whom the provider has 
clinical suspicion for neurocognitive disorder.

Neuropsychological testing also can help with 
treatment planning. Patients and their family can 

Table 12-2 (continued)

A.

Mini-cog [33] Mini-Mental State Exam (MMSE) [34]

Scoring 0–30, add 1 point if high school education 
or less,

<26 is abnormal for mild cognitive 
impairment or Alzheimer’s disease

0–30,
Mild neurocognitive disorder:
20–24 is abnormal for less than high school education;
21–26 is abnormal for high school
Dementia:
<20 for less than high school education;
<21 for high school

Test 
characteristics

90% sensitivity for mild cognitive 
impairment and 100% for Alzheimer’s 
disease; 87% specificity

Mild neurocognitive disorder:
92% sensitivity and 81% specificity for less than high school 

education;
95% sensitivity and 76% specificity for high school
Dementia:
100% and 98% for less than high school education;
98% and 100% for dementia

Additional 
considerations

Free public use [36], multiple versions 
available (three English versions, several 
other languages, blind)

Free public use [38], only one version available

12 Psychological and Neuropsychological Testing
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develop a better understanding of relative cog-
nitive strengths and weaknesses to guide man-
agement strategies, such as whether to employ 
memory cuing or other environmental or com-
munication strategies. Objective psychometrics 
also can help monitor progression of dementia 
or response to treatment (e.g., improvement in 
cognitive testing after successful treatment of 
depression). Neuropsychologists also may be 
asked to evaluate decision-making capacity or 
need for guardianship.

During a neuropsychological evaluation, the 
neuropsychologist interviews the patient and 
available informant (usually family member or 
caregiver). The neuropsychologist frequently 
incorporates the referral source; psychoso-
cial, developmental, medical, and psychiatric 

histories; current social supports and current 
environmental demands; and significant other 
interviews into the assessment and complete 
mental status exam [46]. Evaluations include 
either the neuropsychologist or psychometri-
cian assisting with the case, administration of 
measures assessing mood and affect, objective 
personality tests, and neuropsychological tests. 
Additional behavioral assessments, functional 
assessments, projective personality tests, and 
review of school and work records can also be 
considered [46].

Table 12-3 reviews specific cognitive domains 
frequently examined during neuropsychological 
assessments and common neuropsychological 
tests that may be utilized. It is not meant to be 
all-inclusive.

Table 12-3. Cognitive domains and examples of neuropsychological tests [47, 48]

Cognitive domain Neuropsychological test(s) examples

Intelligence/
intellectual 
function

Premorbid intelligence: Wechsler Adult Intelligence Scale-4th Edition (WAIS-IV) Vocabulary subtest; 
revised Wechsler Test of Adult Reading (WTAR), Test of Premorbid Functioning (TOPF)

Intellectual functioning: WAIS-IV
Academic 

achievement
Woodcock-Johnson Achievement Test

Attention Simple auditory attention: WAIS-IV Digit Span forward trials
Simple visual attention: Trail Making Test A (Trails A)

Executive 
functions

Processing speed: Trails A; Symbol Digit Modalities Test (SDMT)
Simple auditory working memory: WAIS-IV Digit span backwards trials; Serial 7’s
Phonemic fluency: Letter-cued verbal fluency
Simple visuospatial planning and Organization: Clock drawing to request
Abstract verbal reasoning: WAIS-IV Similarities subtest; Delis-Kaplan Executive Function System 

(D-KEFS) Proverbs Test
Impulse control: D-KEFS Color-Word Inhibition Test; (original) Stroop Test
Mental flexibility/set-shifting: Trail making test B (Trails B); D-KEFS Category Switching Accuracy
Complex problem-solving skills: D-KEFS Tower Test; Wisconsin Card Sorting Test (WCST)

Language Basic receptive and expressive language skills: Western Aphasia Battery- Revised (WAB-R); Boston 
Aphasia Diagnostic Examination III

Aural comprehension: Ability to understand test instructions, by observation; Token Test
Object naming: Boston Naming Test (BNT)
Word fluency: Controlled Oral Word Association Test (name words beginning with specific letter within 

set time)
Semantic fluency: Category-cued verbal fluency

Verbal learning and 
memory

Verbal learning and memory of structured information (i.e., stories): Wechsler Memory Scale-4th Edition 
(WMS-IV) Logical Memory subtest

Verbal learning and memory of unstructured information (i.e., a word list): Hopkins Verbal Learning 
Test-Revised (HVLT-R); California Verbal Learning Test-2nd Edition (CVLT-II); Rey Verbal Learning 
Test

Visual learning and 
memory

WMS—Visual Memory Index; Rey Complex Figure Test (RCFT)

Visuoconstruction 
skills

WAIS-IV Block Design subset; Clock drawing to copy

Motor skills Fine motor speed: Finger-tapping test
Fine motor coordination and speed: Grooved Pegboard Test
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 Conclusion
Self- and provider-administered tools to help 
screen older adults at risk who need further 
assessment and to help providers track symptom 
severity and response to treatment for common 
psychiatric disorders in older adults are useful 
and can be implemented easily into routine prac-
tice. Normal age-associated cognitive changes 
affect several cognitive domains, and the geri-
atric psychiatrist needs to be familiar with these 
changes and how they can impact the approach 
to assessment compared with a younger adult. 
Objective cognitive screens have a role in rou-
tine geriatric psychiatry assessment, and there 
are several options to choose from. Though not 
every patient will require neuropsychology con-
sultation, it can be useful for patients when there 
is diagnostic uncertainty and atypical presenta-
tions or to help inform treatment response and 
planning.
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13
Neurologic Examination
Lisa L. Boyle

Because of higher risk of neurologic disease, 
such as dementia, stroke, and movement dis-
orders in the elderly, the neurologic exam is 
an important part of a geropsychiatric assess-
ment. The level of detail to various sections of 
the neurologic exam may vary depending on the 
chief complaint. For instance, it may be a more 
focused exam with the evaluation of depression, 
while more comprehensive with the evaluation of 
depression in a patient with known Parkinson’s 
disease or memory concerns. The components of 
the neurologic exam will be reviewed in this sec-
tion. Additional demonstration of how to conduct 
the neurologic exam is beyond the scope of this 
chapter; however, resources demonstrating the 
neurologic exam can be found online [1].

As reviewed in Chap. 6, normal aging is asso-
ciated with several changes in the brain, includ-
ing loss of brain volume, reduced white matter 
density in areas of the brain, and changes in neu-
rotransmitter levels that are involved with cog-
nitive function and movement. Taken altogether, 
besides normal age-associated cognitive changes 
such as mild information processing slowing 
and decline in executive function [2], additional 
age- associated neurologic signs can be observed 
in motor and sensory domains as well. These 
changes include psychomotor slowing, reduced 
visual acuity and pupil size, reduced upgaze, 
reduced hearing (i.e., discrimination of spoken 
language), atrophy of muscles, reduced range of 
motion in the neck and back, gait changes such 
as reduced stride length and arm swing, reduced 

vibration sense and mild Romberg sway, and 
reduced Achilles reflexes [3–5]. A more detailed 
review of commonly encountered neurologic 
conditions and approaches to management in 
geriatric patients can be found in Chap. 32.

One should consider pairing the neurologic 
exam with the medical evaluation and focused 
physical exam when evaluating older adults for 
behavioral or psychiatric concerns. For exam-
ple, in a patient whom one may be concerned 
for  cardiovascular and cerebrovascular disease, 
a focused physical exam that also includes aus-
cultation of the heart and carotid arteries would 
be helpful to evaluate for possible heart arrhyth-
mia, murmur, or carotid bruit. Additionally, in a 
patient who presents with mental status changes, 
further assessment for possible delirium may 
lead to obtaining chest X-ray, urinalysis, and 
blood count to evaluate for a possible infectious 
etiology.

 Neurologic Exam [1, 3, 5]
Mental status exam: The mental status exam and 
neuropsychological assessment were reviewed 
in Chaps. 10 and 12. Additional neurocognitive 
assessment can include evaluation of apraxia, 
anosognosia, hemi-neglect, testing of speech and 
language (e.g., decreased fluency suggestive of 
expressive impairment, decreased understanding 
of language or commands suggestive of receptive 
impairment), reading and writing, and calculations.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-73078-3_13&domain=pdf
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Apraxia is the loss of ability to perform com-
plex motor commands and tasks such as zipping a 
coat or using a fork and knife and can be assessed 
by asking the patient to pretend to perform tasks 
using imaginary tools. Anosognosia refers to 
reduced awareness of deficits. Hemi- neglect 
results in decreased attention to one side of the 
body, not caused by primary sensory or motor 
deficits. It can be evaluated by observing a patient 
neglecting to move one side of her or his body in 
the absence of focal weakness. Alternatively, a 
patient with hemi-neglect may not detect touch 
on the affected side if presented with stimulus 
touch bilaterally, but can discriminate touch on 
the affected side if presented with stimulus touch 
only on that side. Assessment for hemi-neglect 
can overlap with sensory and motor portions of 
the neurologic exam.

Cranial Nerves (CN): There are 12 cranial 
nerves.

I: Olfactory nerve—Smell and ability to dis-
tinguish different odors. The examiner can ask 
the patient whether he or she has noted a change 
in ability to smell. If concerned, one could ask 
the patient to discriminate among different odors. 
Differential diagnosis of abnormal exam find-
ings includes nasal congestion, tumor, or brain 
trauma.

II: Optic nerve—Visual acuity and color vision 
can be tested using an eye chart, while visual 
fields testing to confrontation can be done by 
evaluating each eye separately for peripheral dis-
crimination of fingers to confrontation. The fun-
duscopic exam allows the examiner to visualize 
the health of the optic nerve, retina and papill-
edema that may be seen with increased intracra-
nial pressure.

The examiner can assess health of both CN II 
and III (carries parasympathetic nerve fibers and 
controls pupillary constrictor muscles) by assess-
ing pupillary reaction to bright light. Bright light 
should cause pupillary constriction in both the 
eye the light is directly shone into as well as the 
consensual eye. Afferent pupillary deficits will 
result in abnormal pupil dilation when direct 
light is applied to affected eye. By swinging the 
penlight between both eyes, this difference can 
become more apparent. Normal accommodation 
of the pupils results in constriction when asked to 
focus on an object that moves closer. Differential 

diagnosis for abnormalities can be related to 
retinal or optic nerve damage or disease. Older 
adults are more prone to visual impairment from 
cataracts which can be found on physical exam. 
Additionally, visual extinction (visual hemi- 
neglect) can be demonstrated if patient cannot 
distinguish stimuli on the affected side when 
the stimuli are presented simultaneously on both 
sides, but the patient can distinguish the stimulus 
if presented one side at a time.

III, Oculomotor; IV, Trochlear; VI, Abducens—
These three cranial nerves are involved with con-
trolling movement of the eye. The examiner can 
assess for smoothness and fullness of eye move-
ments by asking the patient to watch the exam-
iner’s finger or pen while they move it in different 
directions, including testing for accommodation 
(moving the object from far away to closer to 
the patient’s eyes). Problems with functioning of 
these nerves can result in complaints of double 
vision or observed restricted range of motion of 
the eyes. Progressive supranuclear palsy is an 
example of a neurologic condition that manifests 
with abnormal control of extraocular movements, 
gait, and cognitive and mood disturbances. 
Nystagmus, a rhythmic oscillating motion of the 
eyes, may be observed on exam and can be patho-
logical due to alcohol or another drug toxicity.

V: Trigeminal—The trigeminal nerve has both 
motor and sensory functions, though the sen-
sory function is more prominent. The examiner 
can assess for whether the patient can clench the 
jaw. The examiner can check for an abnormal 
jaw jerk reflex by tapping on the jaw with the 
mouth slightly open. Presence of a jaw jerk reflex 
suggests upper motor neuron abnormality in the 
trigeminal nerve. Dysfunction of the trigeminal 
nerve is more often picked up by detecting loss 
of sensation of the face. Both sides of the face 
should be tested for comparison. Trigeminal neu-
ralgia is a painful condition that results in dis-
tressing pain in the distribution of the trigeminal 
nerve.

VII: Facial—The facial nerve has a larger role 
for movement of the face when compared to the 
smaller scope of movement from the trigeminal 
nerve. The examiner should assess for asymme-
try and may observe during the interview asym-
metry of the depths of the nasolabial folds as 
well as decreased spontaneous facial movement. 

L. L. Boyle
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Additionally, the examiner can ask the patient to 
perform different movements of the face to assess 
for asymmetry (e.g., raise eyebrows, close eyes, 
puff out cheeks, smile). Abnormal facial nerve 
function may be the result of stroke or Bell palsy. 
Also, the facial nerve is responsible for taste.

VIII: Auditory (vestibulocochlear)—The 
auditory nerve facilitates hearing and vestibular 
function. It can be examined grossly by audi-
tory whisper test and by formal hearing test. 
Tests using a tuning fork can help to discriminate 
mechanical conduction from sensorineural defi-
cits. In patients with vertigo, positional vestibu-
lar testing such as the Hallpike maneuver can be 
helpful.

IX, Glossopharyngeal; X, Vagus—These 
nerves work together for movement of the pal-
ate and can be assessed by asking the patient to 
say “ahhh” while observing the palate and uvula. 
One should see symmetric elevation of the pal-
ate and the uvula at midline. Additionally, one 
can assess the integrity of these cranial nerves by 
testing gag reflex.

XI: Spinal accessory—The spinal accessory 
nerve innervates the sternomastoid and trapezius 
muscles and can be assessed by asking the patient 
to turn her or his head from side to side and raise 
the shoulders. The examiner is assessing for any 
evidence for asymmetry.

XII: Hypoglossal—The hypoglossal nerve 
controls the tongue. The examiner can observe 
for evidence of lower motor nerve lesion by look-
ing for possible atrophy of the tongue muscle or 
fasciculation. If there is weakness on one side, 
the tongue will go toward the weak side when 
the examiner asks the patient to stick out her or 
his tongue. Additional testing includes asking the 
patient to move the tongue from one side of the 
cheek to the other.

CN V, VII, IX, X, and XII are collectively 
involved with speech articulation. Dysarthric 
speech (e.g., slurred or altered pronunciation of 
speech) may result from lesions to these nerves.

Motor: Adults may experience some gener-
alized atrophy of muscles with aging, and the 
degree can vary depending on physical activity 
and lifestyle and other health conditions. The 
examiner should observe the patient’s general 
appearance during the interview. More focused 
neurologic motor exam consists of visual inspec-

tion of muscle groups, palpation for tenderness, 
assessment of tone, motor sequencing (e.g., rapid 
alternating movements, fine finger tapping), 
pronator drift (i.e., asking patient to hold arms 
raised with eyes closed to assess for drift), and 
strength testing. Looking for evidence of tremors 
or involuntary movements or abnormal tone can 
provide clues of possible movement disorders 
such as Parkinson’s disease or adverse psycho-
tropic medication reactions such as tardive dys-
kinesia. Additionally, evidence of upper motor 
neuron lesions includes weakness in the context 
of increased tone and absence of atrophy and 
fasciculations, while lower motor neuron lesions 
include weakness in the context of decreased 
tone and presence of atrophy and fasciculations. 
The motor exam should also be interpreted in the 
context of the findings of the reflexes exam.

Reflexes: The examiner generally uses a reflex 
hammer to assess deep tendon reflexes. The most 
commonly tested deep tendon reflexes are biceps, 
brachioradialis, triceps, patellar, and Achilles 
tendons. Generally, hyporeflexic responses are 
concerning for lower motor neuron lesions, while 
hyperreflexic responses are concerning for upper 
motor neuron lesions. Additionally, presence of 
abnormal reflexes such as the Babinski may be 
seen with upper motor neuron lesions such as 
stroke, while frontal release signs (e.g., palmo-
mental, grasp, snout, suck) can be associated 
with dementia and other conditions causing dif-
fuse brain disease affecting the frontal lobes and 
pyramidal tracts [6].

Coordination: Cerebellar integrity can be 
assessed with maneuvers such as rapid alternat-
ing hand movements and finger-to-nose testing. 
Additionally, the Romberg maneuver can be 
employed by asking the patient to stand with feet 
together and eyes closed. The examiner observes 
for body sway or loss of balance.

Gait: The assessment of a patient’s gait gener-
ally can occur naturally at the start of the encoun-
ter with the examiner observing how the patient 
ambulates to the room. The examiner can make 
observations about the patient’s posture, the 
width of the patient’s stance, step height, stride 
length, and arm swing. The examiner is observ-
ing for any evidence of asymmetrical move-
ments or abnormalities such as shuffling gait. 
Depending on the patient’s problem, the exam-
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iner may pursue more formal assessment by 
asking the patient to walk back and forth in the 
hallway under different conditions (e.g., tandem 
gait or toe and heel walking). Gait changes can 
range from shuffling gait seen in Parkinson’s dis-
ease, antalgic gait from arthritis, ataxic gait from 
alcoholism, and apraxic gait from normal pres-
sure hydrocephalus, among others.

Sensory: The sensory exam usually involves 
assessment of the upper and lower limbs for sen-
sation to pinprick, light touch, temperature, and 
vibration. Additionally, the examiner can assess 
ability to discriminate positional change by mov-
ing the big toe up or down with the patient’s eyes 
closed. As with visual and facial sensation test-
ing, the examiner can apply a similar approach to 
evaluate for evidence of tactile extinction (hemi- 
neglect) in the limbs. Additional cortical sensory 
testing includes assessment for graphesthesia by 
tracing a letter or number on a patient’s hand with 
a fingertip while the patient’s eyes are closed and 
asking the patient to identify the letter or num-
ber that was traced. Assessment for stereognosis 
involves asking a patient to recognize objects 
placed in her or his hands while the patient’s eyes 
are closed.

 Electroencephalogram (EEG)
If there are concerns for potential seizures or 
mental status changes or brain disease, the 
geriatric psychiatry patient may be referred for 
additional assessment to include an electroen-
cephalogram (EEG). The EEG records electrical 
activity of the brain using scalp electrodes. It usu-
ally can be completed in approximately 30 min 
and typically is completed with eyes open and 
eyes closed while awake. Rarely will a routine 
EEG detect seizure activity, so a normal study 
does not exclude the possibility of seizure dis-
order. Between seizures, more than 50% of epi-
lepsy patients have normal routine EEG [7].

The EEG’s electrical activity is described in 
terms of amplitude (voltage) and frequency (Hz). 
Characteristic waveforms are delta (<4 Hz), theta 
(4–7 Hz), alpha (8–14 Hz), and beta (>14 Hz) 
[7]. Sleep cycle phases have characteristic pre-
dominance of different EEG waveforms, with 
beta waves predominant when awake with eyes 

open, alpha waves when awake with eyes closed, 
theta waves when in stage I sleep (drowsy), theta 
waves with sleep spindles (12–14 Hz, >0.5 s) and 
K complexes (triphasic waves) when in stage II 
sleep, <50% delta waves during stage III sleep, 
and >50% delta waves during stage IV sleep [8, 
9]. The EEG during REM sleep is similar to the 
EEG when awake with eyes open. Table 13-1 
highlights common EEG abnormalities.

 Lumbar Puncture 
for Cerebrospinal Fluid (CSF) 
Analysis
Although lumbar puncture is not routinely indi-
cated for behavioral or psychiatric complaints 
that are encountered in geriatric psychiatry prac-
tice, there are situations when referral to neurol-
ogy for a lumbar puncture is indicated [7, 13]. 
The lumbar puncture is a diagnostic approach 
to evaluate for concerns of possible central 
nervous system infection. In situations when 
a patient develops mental status changes suspi-
cious for possible central nervous system infection 

Table 13-1. EEG abnormalities [9–12]

Condition EEG pattern

Grand mal seizures Generalized, bilaterally 
synchronous spike 
discharges

Petit mal (absence) seizures Generalized, bilateral 3 Hz 
spike-wave

Partial seizures Focal discharges
Herpes simplex encephalitis Focal or lateralized 

periodic slow waves
Acute hemispheric pathology 

(e.g., abscess, hematoma, 
tumor)

Periodic lateralizing 
epileptiform discharges 
(PLEDs)

Delirium tremens or 
pharmacologic 
(benzodiazepine, barbiturate)

Fast activity

Metabolic encephalopathy Frontal Intermittent 
Rhythmic Delta Activity 
(FIRDA)

Dementia Normal or diffuse slowing

Creutzfeldt-Jakob disease Periodic complexes, 
1–2 Hz biphasic and 
triphasic waves

Adapted from: Tampi RR. Laboratory Investigations. In: 
Tampi, RR and Williamson, D, ed. Fundamentals of Geriatric 
Psychiatry. New York, NY; 2013: 15–25
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(encephalitis, meningitis), the cerebrospinal fluid 
(CSF) analysis can help distinguish whether 
an infection is present and, if so, whether the 
pathogen is bacterial, fungal, or viral to inform 
appropriate management. Additionally, a lumbar 
puncture can be used to help diagnose subarach-
noid hemorrhage, demyelinating processes like 
Guillain-Barré or multiple sclerosis, and central 
nervous system malignancies. Therapeutic lum-
bar punctures may also be considered for normal 
pressure hydrocephalus. Imaging guided-lumbar 
punctures should also be considered with older 
patients who have degenerative spine disease.

In clinical practice, the evaluation of 
Alzheimer’s disease (AD) does not include CSF 
analysis as standard of care; however, the identi-
fication of CSF biomarkers to help identify pro-
dromal AD is quickly building research data to 
support an “AD signature” (low Aβ42 and high 
total tau and phosphorylated tau proteins) in the 
CSF [14]. Additional research is necessary to 
validate these findings.

 Conclusion
The neurologic assessment is an important com-
ponent of a comprehensive geropsychiatric eval-
uation. The comprehensiveness of the neurologic 
exam will vary depending on the patient’s com-
plaint and other comorbidities. This section of the 
chapter reviewed the approach to the neurologic 
exam and the use of EEG and lumbar puncture 
for CSF analysis.
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14
Clinical Laboratory Testing
Lisa L. Boyle

Older patients with mental illness have higher 
 levels of multimorbidity [1, 2]. Medical 
comorbidities, in themselves, can increase 
likelihood of developing behavioral and psy-
chiatric conditions later in life or exacerbate 
chronic mental conditions as people age. 
Medical comorbidities also complicate deci-
sions regarding management due to concerns 
about possible disease-medication interactions 
that can impact tolerability of different treat-
ments and lead to higher risk for toxicity and 
delirium. Therefore, when evaluating a patient 
for a new psychiatric concern, it is helpful to 
evaluate and manage comorbid medical condi-
tions. Laboratory screening and electrocardio-
gram (EKG) may be indicated to achieve these 
tasks.

Additionally, depending on the type of psychi-
atric medication used in treatment, additional 
standard drug monitoring may be necessary [3]. 
Standard laboratory surveillance is standard of 
care when prescribing atypical antipsychotics 
and many mood stabilizers (e.g., lithium, val-
proic acid, carbamazepine). Certain psychotropic 
medications (e.g., lithium, valproic acid, carbam-
azepine, tricyclic antidepressants) have well-
established drug levels that can be monitored 

periodically during therapy. Moreover, in 
 situations when providers suspect possible over-
dose or intoxication, serum alcohol, acetamino-
phen, salicylate levels, and urine toxicology 
studies to evaluate for presence or absence of 
illicit or prescription benzodiazepine, stimulants, 
or opioids can be obtained.

This chapter will review common laboratory 
and EKG studies that providers should be famil-
iar with, along with potential significance of 
abnormal values. Reference ranges vary depend-
ing on laboratory, so it is advised that providers 
refer to the reference ranges provided by the lab-
oratory that is analyzing the sample. Additional 
review of potential adverse effects of psychiatric 
medications and review of medical comorbidities 
in older adults can be found in Chaps. 25 and 33, 
respectively. Depending on the chief complaint, 
providers may consider pursuing additional test-
ing as part of work-up, e.g., screening for sexu-
ally transmitted diseases like human 
immunodeficiency virus (HIV) or syphilis for 
cognitive concerns in older adults with higher-
risk exposures. The tables (Tables 14.1, 14.2, 
14.3, 14.4, 14.5, 14.6, and 14.7) provided are 
meant to highlight commonly encountered stud-
ies but are not all-inclusive.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-73078-3_14&domain=pdf
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Table 14-1. Serum chemistry [3, 4]

Name Potential meaning of abnormal values

Sodium High: dehydration, renal failure
Low: nutritional depletion, syndrome of inappropriate ADH secretion (SIADH)
Note: SIADH associated with antidepressants (selective serotonin reuptake inhibitors) 

is more common in older adults [5]. Also can be seen with some mood stabilizers.
Potassium High: potassium supplementation, renal failure

Low: nutritional depletion
Note: Low potassium levels increase risk for arrhythmia in patients with prolonged 

QTc on EKG [6].
Chloride High: vomiting, diarrhea, diabetes, hyperventilation, diuretic therapy

Low: hypoventilation, respiratory acidosis
Bicarbonate High: excessive vomiting, hyperaldosteronism, Cushing’s syndrome

Low: diabetic ketoacidosis, lactic acidosis, alcoholic ketoacidosis, renal failure, 
diarrhea, Addison’s disease, ethylene glycol poisoning or methanol poisoning

Blood urea nitrogen (BUN) High: dehydration, renal failure, congestive heart failure
Low: severe liver disease, malnutrition, overhydration

Creatinine High: renal failure, congestive heart failure, cirrhosis of the liver, urinary tract 
obstruction, high-meat diet, severe exercise

Low: elderly, small stature, decreased muscle mass, inadequate dietary protein
Note: Baseline screening and routine follow-up monitoring of renal function is 

recommended for patients starting on or maintained on lithium.
BUN-to-creatinine ratio High: acute renal failure, shock, severe dehydration, renal stones, gastrointestinal 

bleed
Low: low-protein diet, rhabdomyolysis, pregnancy, cirrhosis, syndrome of 

inappropriate antidiuretic hormone secretion (SIADH)
Note: Baseline screening and routine follow-up monitoring of renal function is 

recommended for patients starting on or maintained on lithium.
Creatinine clearance
Cockcroft and Gault 

equation:CrCl = (140 − age) × IBW/
(serum creatinine × 72) (× 0.85 for 
females)

Estimate ideal body weight in (kg)
Males: IBW = 50 kg + 2.3 kg for 
each inch over 5 feet

Females: IBW = 45.5 kg + 2.3 kg for 
each inch over 5 feet

IBW, ideal body weight

High: strenuous exercise, muscle injury (crushing injuries), burns, carbon monoxide 
poisoning, hypothyroidism, pregnancy

Low: infections, shock, cancer, low blood flow to the kidneys, urinary tract blockage, 
heart failure, dehydration, cirrhosis of the liver

Note: Acute lithium toxicity and chronic lithium use can be associated with acute and 
chronic renal failure, respectively [7]. Baseline screening and routine follow-up 
monitoring of renal function is recommended for patients starting on or maintained 
on lithium.

Glucose High: diabetes, steroid use
Low: starvation, alcohol intake, diabetic medications
Note: Atypical antipsychotic use can increase risk for diabetes. Guidelines for routine 

monitoring for metabolic risk factors while on atypical antipsychotics exist [8].
Calcium High: hyperparathyroidism, multiple myeloma, vitamin D intoxication

Low: hypoparathyroidism, vitamin D deficiency, renal failure, alkalosis, pancreatitis, 
hypomagnesemia

Note: Low calcium levels can increase risk for arrhythmia in patients with prolonged 
QTc on EKG [6].

Magnesium High: renal failure, dietary intake, lithium intoxication, hyperparathyroidism
Low: malnutrition, alcoholism, diarrhea, loop and thiazide diuretic use, pancreatitis
Note: Low magnesium levels can increase risk for arrhythmia in patients with 

elevated QTc on EKG [6].

Phosphorous High: hypoparathyroidism, chronic renal failure, osteomalacia, malabsorption
Low: hyperparathyroidism, respiratory alkalosis, decreased dietary intake

Adapted from: Tampi RR. Laboratory Investigations. In: Tampi, RR and Williamson, D, ed. Fundamentals of Geriatric 
Psychiatry. New York, NY; 2013: 15–25
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Table 14-2. Liver function tests [3, 4]

Name Potential meaning of abnormal values

Albumin (Alb) Low: chronic liver disease, such as cirrhosis and nephrotic syndrome
Alanine transaminase (ALT) High: hepatitis

Note: May become elevated with valproic acid therapy [9]
Aspartate transaminase (AST) High: hepatitis, cardiac failure, muscle injury

Note: May become elevated with valproic acid therapy [9]
Alkaline phosphatase (ALP) High: hepatitis, intrahepatic cholestasis or infiltrative diseases of the liver, 

growing children, Paget’s disease of the bone
Total bilirubin (TBIL) High: cirrhosis, hepatitis, hemolytic anemia, cholestasis
Direct bilirubin (conjugated bilirubin) High: gallstones, biliary cancer
Gamma-glutamyl transpeptidase (GGT) High: liver disease, chronic alcohol use
5′ Nucleotidase (5′NTD) High: liver disease, chronic alcohol use
Lactate dehydrogenase (LDH) High: hepatitis, cardiac failure, muscle injury

Ammonia High: liver disease
Note: May become elevated with valproic acid therapy [9]

Adapted from: Tampi RR. Laboratory Investigations. In: Tampi, RR and Williamson, D, ed. Fundamentals of Geriatric 
Psychiatry. New York, NY; 2013: 15–25

Table 14-3. Thyroid function tests [3, 4]

Name Potential meaning of abnormal values

Thyroid-stimulating hormone (TSH) High: hypothyroidism
1. Primary: thyroiditis, iatrogenic
2. Secondary: hypopituitarism
3. Tertiary: hypothalamic conditions
Low: Grave’s disease, thyroid adenoma, toxic multinodular goiter, thyroiditis, 

postpartum thyroiditis
Note: Lithium can lead to hypothyroidism and less commonly hyperthyroidism 

[10]. Baseline screening and routine follow-up thyroid monitoring is 
recommended for patients starting on or maintained on lithium.

For older adults >70–80 years old, the TSH target may be higher (4–6 mIU/L) than 
for younger adults [11]. Although subclinical hypothyroidism is associated with 
depressive and cognitive symptoms, the efficacy of thyroid hormone replacement 
for subclinical hypothyroidism of TSH < 10mIU/L to improve these symptoms is 
not known [12].

Total thyroxine (total T4) High: Grave’s disease, thyroid adenoma, toxic multinodular goiter, thyroiditis, 
postpartum thyroiditis, amiodarone

Low: hypothyroidism
1. Primary: thyroiditis, iatrogenic
2. Secondary: hypopituitarism
3. Tertiary: hypothalamic conditions

Free thyroxine (free T4) Same as above in total T4

Total triiodothyronine (total T3) Same as above in total T4

Free triiodothyronine (free T3) Same as above in total T4

Thyroxine-binding globulin (TBG) High: results in an increased total thyroxine level and total triiodothyronine without 
an actual increase in hormonal activity of thyroid hormones

Thyroid hormone uptake (T3 uptake) 
(measures unbound thyroxine-binding 
globulins in the blood)

High: unsaturated TBG increases with decreased levels of thyroid hormones

Free thyroxine index (FTI or T7) (reliable 
indicator of thyroid status in the 
presence of abnormalities in plasma 
protein binding)

Same as above in total T4

Adapted from: Tampi RR. Laboratory Investigations. In: Tampi, RR and Williamson, D, ed. Fundamentals of Geriatric 
Psychiatry. New York, NY; 2013: 15–25
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Table 14-4. Vitamin B 12, folic acid, methylmalonic acid (MMA) [3, 4, 13, 14]

Name Potential meaning of abnormal values

Vitamin B 12 Low: malabsorption syndrome, celiac disease or Crohn’s disease, malnutrition, pernicious 
anemia, h/o bariatric surgery, alcoholism, potential medications such as proton pump 
inhibitors or H2-receptor antagonists

Note: In older adults, neuropsychiatric manifestations of low vitamin B12 can be present at 
low-normal B12 levels and often precede hematological manifestations of B12 deficiency. 
Consider screening also for MMA in older adults with B12 < 350 pg/mL as MMA usually 
is elevated before B12 level becomes abnormally low.

Folic acid Low: malabsorption syndrome, malnutrition, alcohol abuse, malignancies
Methylmalonic acid (MMA) High: renal insufficiency, intravascular volume depletion, vitamin B12 deficiency

Note: Consider screening also for MMA in older adults with B12 < 350 pg/mL as MMA 
usually is elevated before B12 level becomes abnormally low.

Vitamin D High: excessive vitamin D dietary supplements
Low: rickets, osteomalacia, low vitamin D diet (e.g., milk allergy, lactose intolerance, 

veganism), inadequate sun exposure, renal disease, fat malabsorption or history of gastric 
bypass surgery

Note: In older adults, vitamin D deficiency has been associated with depression and cognitive 
impairment [15].

Adapted from: Tampi RR. Laboratory Investigations. In: Tampi, RR and Williamson, D, ed. Fundamentals of Geriatric 
Psychiatry. New York, NY; 2013: 15–25

Table 14-5. Iron studies [3, 4]

Name Potential meaning of abnormal values

Serum iron High: iron overload, iron therapy
Low: intercurrent illness, chronic disease

Transferrin High: iron deficiency, estrogen therapy
Low: chronic disease

Transferrin saturation High: iron therapy, iron overload
Low: iron deficiency, chronic disease

Ferritin High: iron overload
Low: liver disease, malignancy, iron deficiency
Note: Low ferritin may be associated with restless legs syndrome [16].

Adapted from: Tampi RR. Laboratory Investigations. In: Tampi, RR and Williamson, D, ed. Fundamentals of Geriatric 
Psychiatry. New York, NY; 2013: 15–25

Table 14-6. Complete blood count (CBC) and differential [3, 4]

Name Potential meaning of abnormal values

White blood cells (WBC) High: bacterial infection, leukemia
Low: viral diseases, aplastic anemia

Red blood cells (RBC) High: polycythemia, smoking and pulmonary disease
Low: iron deficiency, internal bleeding, anemias

Hemoglobin (HGB) High: polycythemia, smoking and pulmonary disease
Low: iron deficiency, internal bleeding, anemias

Hematocrit (HCT) High: polycythemia, smoking and pulmonary disease
Low: iron deficiency, internal bleeding, anemia

Mean corpuscular volume 
(MVC)

High: vitamin B12 deficiency, folic acid deficiency, alcohol abuse
Low: iron deficiency anemias, internal bleeding

Mean corpuscular 
hemoglobin (MCH)

High: lung disease
Low: iron deficiency, anemia, excessive bleeding

Platelets High: leukemias
Low: anemias

(Continued)
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Name Potential meaning of abnormal values

Red blood cell distribution 
width (RDW)

High: iron deficiency anemia, folate and vitamin B12 deficiency, recent hemorrhage
Low: anemias

Neutrophils 
(polymorphonuclear 
leukocyte, PMN)

High: bacterial infections, cigarette smoking, stress reactions, leukemias
Low: viral infections, aplastic anemia, overwhelming infections

Lymphocytes High: viral infections, leukemias
Low: bacterial infections, aplastic anemia

Eosinophils High: allergies, leukemias, parasitic infestations
Low: anemias

Basophils High: chronic infections, allergies, leukemias
Low: anemias

Absolute neutrophil count 
(ANC)

High: leukemias, infections
Low: chemotherapy
Note: Patients on clozapine require ANC monitoring due to risk for severe neutropenia [17]

Erythrocyte sedimentation 
rate (ESR)

High: multiple myeloma, temporal arteritis, polymyalgia rheumatica, systemic lupus 
erythematosus, rheumatoid arthritis, chronic kidney diseases

Low: polycythemia, sickle cell anemia

Adapted from: Tampi RR. Laboratory Investigations. In: Tampi, RR and Williamson, D, ed. Fundamentals of Geriatric 
Psychiatry. New York, NY; 2013: 15–25

Table 14-7 Urine study findings [3, 18, 19]

Name Potential meaning of abnormal values

Urine toxicology Presence or absence of benzodiazepine, stimulants, opioid, and illicit drugs. Depending on the substance 
or test used, additional confirmatory studies may be needed.

Urinalysis Discoloration could indicate infection or blood or myoglobin (rhabdomyolysis); urine dipstick could 
reveal infection (positive WBC, leukocyte esterase, nitrites, bacteria) or elevated protein or glucose 
(kidney disease); urine culture and sensitivity to confirm infection

Urine culture Provides evidence to establish urinary tract infection. Bacterial or fungal growth, along with identified 
organisms/species and antibiotic sensitivity, helps guide treatment

Urine osmolality Reduced in diabetes insipidus. Chronic lithium can increase risk for nephrogenic DI [7]. Psychogenic 
polydipsia

Table 14-6. (Continued)

Electrocardiogram  
(ECG or EKG)
In geriatric psychiatric practice, when starting a 
new medication that is associated with potential 
for QTc prolongation (which can increase risk 
for fatal arrhythmia), providers should obtain a 
baseline and follow-up EKG, especially in 
patients with known cardiac disease or risk fac-
tors such as co-administered medications with 
potential for QTc prolongation [20]. Psychiatric 
medications such as many antipsychotics (e.g., 
haloperidol, atypical antipsychotics) and some 
antidepressants (e.g., citalopram, tricyclics) are 

associated with potential for QTc prolongation 
[20–22].

Conclusion
Geriatric mental health providers need to be well 
versed with the use of laboratory and EKG diag-
nostic tools in the evaluation and management of 
older adults with behavioral and psychiatric dis-
orders. These approaches can be used as part of 
the initial work-up or as part of ongoing surveil-
lance and monitoring to ensure safe use of psy-
chotropic medications.

14 Clinical Laboratory Testing
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15
Structural and Functional Imaging
Vimal M. Aga

 Introduction
A biomarker can be defined as an objective phys-
iological, biochemical, or anatomical parameter 
that indicates a normal biological process, a path-
ological process, or a response to a therapeutic 
intervention [1]. A recently proposed taxonomy 
classified biomarkers into biomarkers of risk, bio-
markers of trait/diagnosis, biomarkers of state/
acuity, biomarkers of stage, biomarkers of treat-
ment response, and biomarkers of prognosis [2]. 
In neuropsychiatric practice, imaging and cere-
brospinal fluid biomarkers are still mostly being 
used only for diagnostic purposes in patients with 
neurocognitive disorders, although in the future 
they will likely be used for other indications as 
well. This chapter will therefore focus mainly on 
the current state of diagnostic imaging in clini-
cal neuropsychiatry, while other potential roles of 
imaging biomarkers in clinical practice, such as 
in determining prognosis and response to treat-
ment, will not be covered.

Indications for the use of imaging in routine 
clinical practice will be provided first which will 
lay out the scope of the chapter. A case will then 
be made for training in imaging modalities that 
is relevant to psychiatric practice. This will be 
followed by a discussion of the various struc-
tural and functional imaging modalities which 
have been shown to have diagnostic utility at the 
individual level. There are also many advanced 
imaging techniques that are being extensively 
used in research which do not have a place in 
routine clinical practice yet, and these will not 

be discussed in the interest of brevity, with occa-
sional exceptions. Readers who are interested in 
learning more about imaging techniques used in 
psychiatric research are referred to this excellent 
review of the topic [3].

Note that in the remainder of this chapter, the 
DSM-5 term major neurocognitive disorder has 
been used interchangeably with the more tradi-
tional term dementia for the sake of continuity. 
This is not to imply that these are completely 
overlapping constructs, since the DSM-5 text 
indicates that major neurocognitive disorder is 
a broader construct than dementia and recom-
mends restricting the use of the latter term to 
indicate only degenerative dementias in older 
adults where there is substantial decline in at 
least two cognitive domains. It is essential to note 
that almost no research that forms the basis for 
the use of imaging in clinical neuropsychiatric 
practice has been done using the broader DSM-5 
construct of major neurocognitive disorder.

 Practical Indications 
for Imaging in Psychiatry
While imaging has been studied as a diagnostic 
tool in psychiatric research for decades, imag-
ing studies are seldom ordered and almost never 
interpreted by the psychiatrist in general clinical 
practice, with the exception of those working in 
specialized settings. There are several reasons for 
this. Imaging did not have a place in the syndromic 
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approach to psychiatric diagnosis adopted by suc-
cessive iterations of the Diagnostic and Statistical 
Manual of Mental Disorders (DSM) published 
by the American Psychiatric Association (APA) 
until the fifth edition (DSM- 5) came out in 2013. 
While several APA clinical practice guidelines 
do recommend the use of imaging studies in 
the diagnostic work-up of psychiatric disorders 
other than the neurocognitive disorders, the goal 
in such cases appears to be mainly to exclude 
“organic” (disorders due to “another medical 
condition” in DSM-5 [4]) phenocopies of psychi-
atric disorders, and clear guidelines on practical 
aspects of ordering and interpreting these expen-
sive studies are still mostly lacking.

An example of this is the 2004 clinical prac-
tice guideline for treatment of patients with 
schizophrenia, which recommends that “A CT or 
MRI scan may provide helpful information, par-
ticularly in assessing patients with a new onset of 
psychosis or with an atypical clinical presenta-
tion. Although imaging studies cannot establish 
a diagnosis of schizophrenia, specific findings 
from a CT or MRI scan (e.g., ventricular enlarge-
ment, diminished cortical volume) may enhance 
the confidence of the diagnosis and provide 
information that is relevant to treatment plan-
ning and prognosis. Given the subtle nature of 
the neuropathological findings in schizophrenia, 
MRI is preferred over CT” [5]. This recommen-
dation for structural neuroimaging in schizophre-
nia provides no further guidance regarding when 
brain scans are indicated in “atypical” presenta-
tions of schizophrenia at the individual level, or 
exactly what the referring clinician or the inter-
preting radiologist might look for in such scans. 
Specifically, no details are provided regarding the 
“subtle neuropathological finding(s)” on a brain 
MRI that would “enhance the confidence of the 
diagnosis” in the clinic. Ventricular enlargement 
and diminished cortical volume are nonspecific 
findings which are especially common in the 
elderly. The specific biosignature of schizophre-
nia on neuroimaging is still unclear, even after 
decades of research in this area, and the widely 
reported finding of hippocampal atrophy in 
schizophrenia research has not been consistently 
replicated [5]. This conundrum applies to the 
other psychiatric disorders as well. MRI studies 
of bipolar disorder, for example, have reported 

modest effect sizes and significant heterogeneity 
across studies [6].

Functional imaging studies have not fared any 
better. 18Fluorodeoxyglucose positron emission 
tomography (18FDG-PET) studies first demon-
strated frontal hypometabolism or hypofrontal-
ity in schizophrenia in the 1980s [7]; more than 
30 years later, this has still not translated into a 
diagnostic biomarker that can be used in routine 
clinical practice. In bipolar disorder, the anterior 
and posterior cingulate cortices, precuneus, and 
cuneus were all implicated in a large quantita-
tive meta-analysis of 55 functional neuroimaging 
studies, but as in the MRI studies, the results of 
the 18FDG-PET studies in bipolar disorder are 
also confounded by clinical and demographic 
variables such as the subjects’ age, mood state 
at the time of the study, stage of illness, and 
 presence or absence of pharmacological treat-
ments [6, 8].

It was thought that late-onset variants of psy-
chiatric disorders, such as schizophrenia and 
bipolar disorder, may be distinct from their 
early onset counterparts by having more of an 
“organic” etiology. Therefore, the possibility 
of finding unique structural or functional brain 
lesions underlying the late-onset disorders was 
thought to be higher. Unfortunately, no consistent 
structural or functional lesion has been found to 
date in late-onset schizophrenia or bipolar disor-
der, although some of the preliminary results are 
promising if they can be replicated [9]. For an 
excellent critique of the search for the “elusive 
psychiatric lesion,” including several method-
ological problems, the reader is referred to this 
recent review [10].

In summary, recommending imaging in the 
clinic in every patient with a young-onset psychi-
atric disorder cannot be justified based on current 
evidence, in the absence of a strong clinical sus-
picion of an “organic” etiology where imaging 
has known diagnostic value. Unfortunately, cur-
rent recommendations in clinical practice guide-
lines for the use of imaging in several psychiatric 
disorders, such as those mentioned above, may 
be interpreted as blanket recommendations to 
order expensive and time-consuming brain scans 
for every patient with new-onset psychosis or a 
mood disorder, which will almost certainly result 
in denied insurance claims for such studies, 
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leaving the patient with a large bill to pay for a 
study which will contribute minimally, if at all, 
to the diagnosis and management. Additionally, 
patients with psychiatric disorders may be unable 
to tolerate and may even react negatively to the 
scanning process, which may occasionally place 
the radiology personnel and expensive scan-
ning equipment at risk. Psychotic patients may 
interpret the noisy MRI environment as yet more 
evidence of electronic surveillance, or the injec-
tion of a PET tracer may further exacerbate the 
patient’s persecutory delusions of being poi-
soned, all of which needs to be factored in when 
referring such patients for imaging studies.

The single most important clinical indication 
for ordering imaging studies in psychiatric prac-
tice is for the diagnostic work-up of the neuro-
cognitive disorders, and several neurocognitive 
disorders have valid biosignatures on imaging. 
Patients with neurocognitive disorders usually 
present to the psychiatrist with behavioral symp-
toms, while those whose symptoms are pre-
dominantly cognitive are usually referred to the 
neurologist. Concurrent behavioral symptoms 
occur in the vast majority of community dwell-
ing adults with neurocognitive disorders at some 
point in time during the course of the illness [11], 
and are commonly referred to as behavioral and 
psychological symptoms of dementia (BPSD) or 
neuropsychiatric symptoms (NPS) of dementia.

Patients with behavioral symptoms can further 
present in several ways. Patients with known a 
diagnosis of a major neurocognitive disorder can 
present to the clinic with new-onset BPSD. In 
many cases, the underlying disease is not imme-
diately obvious, in which case it behooves the 
psychiatrist to order further diagnostic work-up 
to clarify the etiology. Furthermore, as disease- 
modifying therapies become available in the near 
future, the current state of nihilism in diagnos-
ing and treating neurocognitive disorders will 
become increasingly unacceptable, and making 
an etiological diagnosis will become the critical 
first step in selecting the appropriate disease- 
modifying therapy in every patient.

Another group of patients can present with 
behavioral and psychological symptoms in the 
context of mild cognitive impairment (MCI, 
called mild neurocognitive disorder in DSM-5 
[4]) or even without any overt cognitive symp-

toms. A late-onset syndrome consisting of “per-
sistent behavioral changes and mild psychiatric 
symptoms” in patients with “no serious memory 
complaints” and “normal activities of daily liv-
ing” has been called mild behavioral impair-
ment (MBI) [12]. MBI was first described in 
the context of frontotemporal dementia (FTD), 
the various subtypes of which can present with 
a psychiatric prodrome which has a substantial 
phenotypic overlap with the psychiatric disor-
ders. However, it is now recognized that MBI is 
not restricted to prodromal FTD, but can occur 
in the other neurodegenerative dementias as well. 
Even in the original data presented by Taragano 
in 2003, 45% patients developed frontotempo-
ral dementia, 25% developed dementia of the 
Alzheimer’s type, and 7% developed dementia 
of the Lewy body type within the 3-year follow-
up period, while only 23% did not end up with a 
dementia [12]. Patients with MBI often receive an 
erroneous diagnosis of a primary psychiatric dis-
order early on when cognitive problems are not 
yet prominent. In a recent blinded, retrospective 
chart review, the false positive rate for psychiatric 
disorders was as high as 28% across the various 
neurodegenerative dementias, being the highest 
for behavioral-variant FTD (51%), followed by 
semantic-variant FTD (24%) and Alzheimer’s 
disease (AD) dementia (23%) [13]. The mean 
time to accurate diagnosis in this study was 33.3 
(SD 3.4) months. Such patients usually present 
to the primary care or psychiatric clinic, and it 
has been suggested that the psychiatrist’s lack of 
familiarity with interpreting relevant biomarker 
studies, including imaging studies, contributes to 
the high misdiagnosis rate in such patients [14]. 
Accurately diagnosing such patients also has 
important prognostic implications, since MBI is 
a bad prognostic marker and such patients have 
a higher annual rate of conversion to dementia 
compared to MCI patients without MBI [15].

This has led to the recommendation that 
patients with late-onset atypical psychiatric 
symptoms should be evaluated for neurocogni-
tive disorders, and in such patients, imaging is 
essential in making an accurate diagnosis [16]. 
Late onset has been variously defined in this con-
text, such as “patients who present with new onset 
behavioral, emotional or cognitive changes after 
age 40” (italics mine) [13]. The clinical spectrum 
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of atypical psychiatric symptoms in such patients 
is even broader. The recently proposed provi-
sional research diagnostic criteria for MBI by the 
Alzheimer’s Association International Society to 
Advance Alzheimer’s Research and Treatment 
(AA-ISTAART) Neuropsychiatric Symptoms 
Professional Interest Area are a first step toward 
refining these recommendations [17]. While still 
overly broad, these criteria define late onset as 
age 50 or above, and psychiatric symptoms are 
consolidated into five domains, must persist 
or present intermittently for 6 months (thereby 
excluding adjustment disorder precipitated by 
life stressors), and must result in at least mini-
mal impairment in one of the following areas—
interpersonal relationships, other aspects of 
social functioning, or the ability to perform in the 
workplace without leading to a loss of functional 
independence. A concurrent diagnosis of MCI is 
allowed in the AA-ISTAART MBI criteria but is 
not necessary. These criteria appear to have high 
sensitivity but low specificity, as they are inad-
equate for filtering out other late-onset psychiat-
ric disorders that may have a prodrome lasting 
more than 6 months. The criteria will certainly 
undergo further revisions but, until then, the cli-
nician should use these criteria to select appro-
priate candidates for imaging studies to look for 
biosignatures of neurocognitive disorders within 
the fairly large cohort of patients whose psychi-
atric symptoms first appear in mid-life or later. 
An MBI checklist has been recently developed 
to assist with the application of these criteria in 
the clinic [18].

MBI, with or without concurrent MCI, can also 
confound the clinical presentation of patients with 
pre-existing psychiatric disorders. Mid- or late-
life worsening of a pre-existing stable psychiatric 
disorder for no apparent reason, or the appear-
ance of behavioral symptoms that are atypical for 
that psychiatric disorder, e.g., new- onset obses-
sions later in life in a patient with known young-
onset bipolar disorder, often herald the onset of 
a neurocognitive disorder in such patients. This 
can either be a superimposed neurodegenerative 
dementia or a nondegenerative dementia due to 
risk factors not uncommonly seen in psychi-
atric patients, such as substance use [19] and 
cerebrovascular disease [20]. Furthermore, it is 
well known that patients with chronic psychiat-

ric disorders, such as schizophrenia and bipolar 
disorder, can develop cognitive impairment, even 
dementia,  later in life [21–23], which appears to 
be related to the disorder itself [24], but almost 
nothing is currently known about any specific 
biomarkers of cognitive decline in such patients. 
Imaging in such patients should be used only 
to diagnose those neurocognitive disorders for 
which there are well-known neuroimaging bio-
signatures, with the caveat that identical findings 
due to the pre- existing psychiatric disorder, such 
as  hippocampal atrophy in chronic schizophre-
nia, may confound interpretation, and therefore 
fluid biomarkers may be the biomarkers of choice 
in such patients.

Imaging is also increasingly finding a place 
in the diagnosis of movement disorders, most of 
which were hitherto diagnosed based solely on 
history and clinical examination. The approval 
of the dopamine transporter scan for the clinical 
diagnosis of idiopathic Parkinson’s disease by 
the US Food and Drug Administration (FDA) in 
2011 has revolutionized this field [25]. While it 
is certainly not recommended that psychiatrists 
order imaging studies to diagnose movement 
disorders, they need to be aware of the applica-
tions and limitations of this imaging modality 
since such patients are often seen in psychiatric 
practices. Patients on dopamine antagonists often 
develop drug-induced parkinsonism, and patients 
with idiopathic Parkinson’s disease (and less 
commonly, those with the atypical parkinsonian 
syndromes) often develop concurrent neuropsy-
chiatric symptoms [26]. Psychiatrists may there-
fore be asked by patients, who have already had 
a dopamine transporter scan done elsewhere, to 
review their scan and provide a second opinion. 
Conversely, the psychiatrist may need to refer a 
patient to a neurologist to determine whether a 
dopamine transporter scan is indicated.

Finally, clarification of etiology is necessary 
for accurate coding of neurocognitive disorders 
in DSM-5 [4]. There are 13 specific etiological 
subtypes of neurocognitive disorders in DSM-
5. Borrowing from the general framework first 
proposed by the International Working Group 
(IWG) in 2007 for diagnosing AD [27] and subse-
quently expanded upon by the National Institute 
on Aging-Alzheimer’s Association (NIA-AA) in 
2011 [28], the DSM-5 criteria require clinicians 
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to make a dichotomous “probable” versus “pos-
sible” distinction in 5 of the 13 neurocognitive 
disorders, each of which has a different diag-
nostic code. Imaging is required to rule in the 
probable neurocognitive disorder in 2 of these 5 
disorders (vascular and frontotemporal), while in 
all the others it is required to rule out mixed eti-
ology due to concurrent cerebrovascular disease. 
Ironically, DSM-5 does not require neuroimaging 
or cerebrospinal fluid biomarker evidence for the 
diagnosis of “probable” AD, as the text indicates 
that these markers are “not yet fully validated.”

It should be clear by now that the treating 
clinician can best integrate clinical, lab, and 
imaging data meaningfully, thereby improving 
patient care. Not only is the use of diagnostic 
biomarkers in memory and movement disorder 
clinics expected to increase exponentially, but 
testing for biomarkers is in the not-so-distant 
future for several other psychiatric disorders as 
well. The first grants in the ambitious Human 
Connectome Project were awarded by the 
U.S. National Institutes of Health in 2010 [29], 
but 7 years later, the average trainee psychiatrist 
is unfortunately still receiving minimal training 
in ordering and interpreting even basic imag-
ing studies, and the practicing psychiatrist is 
possibly the least “imaging-savvy” amongst all 
physicians trained in the clinical neurosciences.

 The Case for Practice-Relevant 
Training in Imaging
It is certainly the expectation of accreditation 
and other agencies tasked with oversight of psy-
chiatric training and practice that psychiatrists 
will become familiar with ordering appropriate 
neuroimaging studies relevant to their practice. 
The Accreditation Council for Graduate Medical 
Education (ACGME) Program Requirements 
for Graduate Medical Education in Geriatric 
Psychiatry (revised 7/1/15) specify that trainees 
must “demonstrate proficiency in the selection 
and use of clinical laboratory tests, radiologic 
and other imaging procedures… (italics mine).” 
Third-party payers also acknowledge the psy-
chiatrist’s potential in interpreting brain scans. 
For example, the Center for Medicare and 
Medicaid Services (CMS) National Coverage 

Determination (NCD) for PET scans for 
Dementia and Neurodegenerative Diseases states 
that the “reading of the scan should be done by an 
expert in nuclear medicine, radiology, neurology, 
or psychiatry…” (italics mine). Unfortunately, 
in practice, even when trainees have a dedicated 
neuroradiology rotation as part of their psychiat-
ric training curriculum, they are mostly trained to 
diagnose neurological  conditions such as large-
vessel strokes, space occupying lesions, and the 
demyelinating disorders, but receive relatively 
little education about the imaging findings that 
may support a diagnosis of a neurocognitive dis-
order. It is even more doubtful that any psychiatry 
training program has a dedicated nuclear medi-
cine rotation as part of the psychiatry residency 
or geriatric psychiatry fellowship curriculum. It 
is therefore incumbent upon trainee psychiatrists 
to make themselves familiar with the common 
neuroimaging modalities, just as it is incumbent 
upon the psychiatry residency training directors, 
and especially geriatric psychiatry fellowship 
training directors, to collaborate with their radi-
ology and nuclear medicine colleagues to ensure 
that psychiatry residents and fellows are getting 
practice-relevant radiology training. As already 
noted, research in neurocognitive disorders has 
already moved beyond the study of regional brain 
structure and function toward multimodal imag-
ing [30] and the study of the human connectome 
[29], where the connectome has both structural 
and functional elements and was first defined in 
2005 as “a comprehensive structural description 
of the network of elements and connections form-
ing the human brain” [31]. Therefore, there is an 
urgent need to incorporate these recent advances 
into routine psychiatric training and practice in a 
way that is clinically meaningful [32].

With this background, the common structural, 
functional, and molecular imaging modalities 
will now be reviewed in some detail.

 Structural Imaging
Structural imaging modalities commonly used in 
clinical practice are the Computerized Tomography 
(CT) and Magnetic Resonance Imaging (MRI).

CT remains the imaging modality of choice for 
acute craniocerebral trauma [33], and  geriatric 
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patients who come to the clinic will often have 
had at least one CT scan of the brain, usually 
during an emergency room (ER) visit for a fall 
or a suspected stroke. The technical aspects of 
CT scanning will not be discussed in detail as 
these are usually not of relevance to the practic-
ing psychiatrist. However, it is important to note 
that the use of multidetector computed tomogra-
phy (MDCT) has shortened the acquisition time 
greatly, and new generation scanners contain 
multiple detector arrays or rows perpendicular 
to the axial CT plane which can generate images 
within a matter of seconds that can then be pro-
cessed into high-resolution three-dimensional 
images [34].

While an MRI is the imaging modality of 
choice for diagnosing the neurodegenerative 
disorders in clinical practice, CT scans are the 
default option for patients who may be agitated, 
claustrophobic, sensitive to noise, or have MRI-
incompatible medical devices. The most com-
mon MRI-incompatible medical devices in older 
individuals are pacing devices. While new pacing 
devices are designed to be safe in the MRI envi-
ronment, one should always ask for any implanted 
medical devices and check for device safety before 
referring a patient for brain imaging. Every imag-
ing center has an MRI screening checklist for this 
very purpose. A good online resource for check-
ing device safety can be found at http://www.
mrisafety.com/. However, such websites are not a 
substitute for the expertise of a radiologist, and it 
is always best to confer with radiology colleagues 
when questions regarding device safety arise in 
the clinic. Finally, CT scan should be considered 
as a viable alternative in patients who cannot 
afford an MRI because they are either self-paying 
or their insurance plan will not cover the MRI.

Two safety concerns regarding CT scans 
require further elaboration. The first is the use of 
contrast. Note that subtle alterations in the blood- 
brain barrier in the neurodegenerative [35, 36] 
and vascular dementias [37] are not enough to 
allow macroscopic leakage of contrast material, 
so intravenous (IV) contrast should not be rou-
tinely used in both CT and MRI scans to diagnose 
these disorders. Indications for administration of 
contrast include disorders that result in gross dis-
ruption of the blood-brain barrier, such as inflam-
matory disorders, infections, and tumors. These 

disorders may present as rapidly progressive 
dementias in younger adults. As a general rule of 
thumb, these disorders are also indications for a 
neurology referral, since  diagnosis and manage-
ment of these conditions are outside the scope of 
the typical psychiatric practice. Therefore, if use 
of contrast appears to be clinically indicated, con-
sultation with a radiologist and preferably, refer-
ral to a neurologist must be strongly considered.

All contrast agents used for CT are iodine- 
based, but the newer contrast media are non-
ionic low-osmolality water soluble molecules 
with a lower risk of allergic and physiologic 
reactions and toxicity compared to the older 
ionic high- osmolality contrast media. With the 
newer contrast media, the risk of acute allergic 
reactions is about 0.6% overall with serious acute 
reactions occurring in about 0.04% of cases [38, 
39]. High- risk patients are those with a history 
of asthma, atopic disease, or prior allergy to 
iodinated contrast media [39]. A test injection of 
iodinated contrast is not recommended for pre-
dicting which patients will react to iodinated con-
trast [40]. Patients with impaired renal function 
can experience a worsening of their renal func-
tion following intravenous (IV) administration 
of iodinated contrast material (contrast-induced 
nephropathy). For patients with an estimated 
glomerular filtration rate (GFR) between 30 and 
60 mL/min, a reduced dose of the contrast mate-
rial is recommended, and for patients with GFR 
below 30 mL/min, IV iodinated contrast use is 
best avoided altogether [41]. If contrast admin-
istration is imperative in such patients, proper 
hydration before and after the procedure is essen-
tial. Nephrotoxic agents are best avoided for 48 h 
before and after contrast administration. This is 
another situation where it is essential to confer 
with the staff radiologist prior to ordering a con-
trast CT scan.

The second safety concern with CT is that it 
utilizes ionizing radiation (x-rays) which can 
be carcinogenic. Large epidemiologic studies 
of atomic bomb survivors and nuclear industry 
workers have demonstrated that there is a linear 
dose-response curve between radiation exposure 
and lifetime relative risk of developing a fatal 
malignancy. These studies have also shown that 
children are more susceptible to the carcinogenic 
effects of radiation than adults. CT parameters 
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such as tube current, tube rotation time, peak 
voltage, pitch, and collimation contribute to the 
amount of radiation received during a CT scan; 
in order to maintain image quality, if one param-
eter is reduced, another needs to be increased 
[42]. The harm from exposure to radiation, 
which is what the patient is typically interested 
in, is a function of the radiation dose, the sensi-
tivity of the scanned body part to radiation, and 
the patient’s age. This has led to the concept of 
“effective dose,” which is the weighted average 
of the mean absorbed dose to the various body 
organs and tissues, and is expressed in Sievert 
(Sv) [43]. The weighting factor is the radia-
tion detriment for the given organ. The average 
annual ambient environmental radiation in the 
USA is roughly about 3.00 mSv. Effective dose 
of radiation from a typical chest radiograph is 
about 0.1 to 0.2 mSv, but from a typical head CT 
is 1 to 2 mSv. The estimated risk of fatal malig-
nancy or death from radiation exposure is 0.05 
per 1000 individuals for every 1 mSV of effective 
radiation dose, while the lifetime odds of dying 
from a motor vehicle accident is 11.9 and from a 
natural fatal cancer is 212 [44]. The cancer risk 
for geriatric patients receiving CT scan is even 
lower, as there is a 1–2 decade lag time between 
radiation exposure and development of malig-
nancy. For further information on this topic, the 
reader is referred to the American Association of 
Medical Physicists Task Group 23 report, which 
can be accessed online at https://www.aapm.org/
pubs/reports/RPT_96.pdf.

MRI is the neuroimaging modality of choice 
in neurocognitive disorders. The advantage of 
MRI lies in its superior resolution and soft tissue 
contrast, as well as the ability to use specialized 
pulse sequences. Unlike CT, it is important for 
the referring clinician to have a basic knowledge 
of the physics of MRI in order to understand 
pulse sequences. Most contemporary MRI scan-
ners contain a powerful, doughnut-shaped super-
conducting magnet cooled by liquid helium. At 
the center of the doughnut, the resultant mag-
netic field vector (designated B0) is oriented par-
allel to the axis of the patient table. B0 strengths 
of 1.5 T (T) and 3 T are currently used in clinical 
practice, while higher strengths (7 T and 11.7 T) 
are being used in research. In 2015, Siemens 
introduced the first 7 T MRI scanner for clinical 

use, but FDA approval has not yet been granted 
for ultra- high field MR imaging. While there 
are distinct advantages to using ultra-high field 
MRI scanning in practice, including the approxi-
mately  linear increase in the raw signal to noise 
ratio (SNR) with the increase in the strength of 
B0, there are several problems as well, and a lon-
ger discussion of this topic can be found else-
where [45].

The main contribution to the MRI signal comes 
from water in biological tissues, since hydrogen 
atoms are abundantly present in water molecules. 
Hydrogen protons have a native magnetic spin, 
and the external magnetic field B0 adds a “wob-
ble” to this spin which is called precession. When 
hydrogen atoms, each containing a single proton 
with its own native spin, are placed in the strong 
magnetic field B0, the spin vectors of all the pro-
tons either align with or against the field. More 
protons align with the field rather than against it, 
and the sum of all spin vectors within a certain 
volume of tissue generates the net magnetization 
vector (NMV) which is parallel to the B0 field. 
A radiofrequency (RF) wave is then transmitted 
briefly (hence the use of the word “pulse”) at the 
precessional (Larmor) frequency of the hydro-
gen proton, which “flips” the NMV away from 
its original longitudinal direction (z-axis) into the 
transverse direction perpendicular to the origi-
nal field (x-axis), thereby forming the flip angle. 
Other MR-active nuclei remain unaffected at the 
Larmor frequency of the hydrogen proton, since 
they are precessing at different frequencies which 
do not resonate with the RF pulse frequency. An 
RF pulse is defined by the amount of rotation 
that it generates; thus, if the RF pulse is switched 
off as soon as the NMV reaches the transverse 
plane, it is called a 90° pulse because it “flips” 
the magnetization vector by 90° where the lon-
gitudinal magnetization is 0°. The RF magnetic 
field, called B1, is applied in a transverse plane. 
When the RF pulse is switched off, this trans-
verse magnetization starts to return to its original 
longitudinal direction. T1 relaxation is the time 
taken for the transverse magnetization to revert 
to the longitudinal direction to 63% of its final 
value (for a 90° RF pulse), while T2 decay is 
the time taken for the transverse magnetization 
to reduce to 37% of its original value. Due to 
inhomogeneities within the magnetic field, T2 
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decay actually occurs at a faster rate than what 
would be expected for any given tissue, and this 
“effective” decay rate is called T2* (T2-star) 
decay [46]. Note that T1 relaxation and T2 decay 
occur simultaneously but independently of each 
other. If the effects of both T1 and T2 contrasts 
are minimized, image contrast is generated due 
to the difference in the number of protons per 
unit volume of tissue which is referred to as pro-
ton density (PD). When “weighting” is applied 
preferentially to one of these parameters and 
away from the others, soft tissue contrast is cre-
ated. As the moving magnetic field cuts across 
the receiver coil, it generates an electric voltage 
which is the source of the MRI signal. Alterations 
in the main magnetic field in any linear direction 
can be created by “gradient” wire coils, whose 
primary function is spatial encoding of the signal. 
There are three gradient wire coils, one in each 
axis (x-coil, y-coil, and z-coil). Gradient coils are 
also responsible for most of the noise emanating 
from an MRI.

There are only two fundamental types of MR 
sequence families that are used clinically. Spin 
echo (SE) and its variants use RF pulses as 
described. Gradient echo (GRE) and its variants 
use variations of gradients instead of RF pulses, 
resulting in much faster acquisition times. A 
“refocusing” pulse eliminates the effect of mag-
netic inhomogeneities in an SE sequence, so T2* 
decay can only be seen in GRE sequences, and 
the T2*-weighting can be increased by manipu-
lating certain parameters [46]. An MRI “pulse 
sequence” can now be defined as a series of RF 
pulses, gradient applications, and intervening 
time periods. Pulse sequences have specific uses 
and each is tailored to identify specific neuropa-
thology, which is why several pulse sequences are 
used in every MRI scan. Furthermore, the pulse 
sequences have names and acronyms, several of 
which the referring clinician must become famil-
iar with in order to be able to order and interpret 
MRI scans. To make matters even more confus-
ing, MRI manufacturers use different acronyms 
for the MRI pulses. For more details regard-
ing the physics of MRI, the interested reader 
is referred to this standard text [47]. Websites 
such as http://www.ismrm.org and http://www.
users.on.net/~vision/ can be used to obtain more 
information on the ever-increasing numbers of 

sequence names. Some common pulse sequences 
used in neuropsychiatry are discussed later in this 
section.

There are also safety concerns associated with 
the use of MRI scans. MRI does not utilize ioniz-
ing radiation, so carcinogenesis is not a concern. 
The relatively long acquisition time relative to 
CT scan does preclude its use in agitated patients. 
As with CT scans, there are not many indica-
tions for the use of IV contrast material in MRI 
in psychiatry. Common indications for MRI with 
IV contrast include rapidly progressive demen-
tia in a younger patient, and suspicion of infec-
tion, tumor, demyelination, or vasculitis [48]. 
IV contrast material for MRI is not iodine-based 
but instead contains a heavy metal called gado-
linium, which is toxic to humans in its elemental 
form. There are nine gadolinium-based contrast 
agents (GBCA) currently approved for use by 
the US FDA, of which two are not approved for 
contrast- enhanced brain MR imaging [41, 49]. 
All GBCA are extracellular and do not cross the 
blood-brain barrier, and all of them selectively 
shorten T1 relaxation within a lesion compared 
with healthy tissue, which is the basis for their 
use in clinical practice. GBCA can be ionic or 
non-ionic. Allergic reactions to GBCA are rare, 
with severe life-threatening reaction incidence 
of 0.001–0.01% [50]. Knowledge of an aller-
gic reaction in a patient to a previous dose of 
GBCA should prompt pretreatment with ste-
roids for future contrast- enhanced MRI studies. 
Nephrogenic systemic fibrosis (NSF) is a severe 
scleroderma- like disease that can develop in 
patients with renal insufficiency who received 
GBCA. The first case was first described in 2006 
[51], some 18 years after the first GBCA was 
approved for use by the FDA. The decision to 
administer a GBCA to a patient with impaired 
renal function needs to account for the necessity 
of the MRI study, degree of renal impairment, the 
specific types of GBCA available, as well as the 
availability of dialysis, since some GBCA can be 
cleared by hemodialysis [52]. Consultation with 
radiologist and nephrologist colleagues can help 
in the decision-making process.

In 2014, a new concern appeared regarding 
toxicity from GBCA—gadolinium deposition in 
neural tissues (globus pallidus, dentate nucleus) 
after multiple administrations of GBCA [49]. 
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This adverse effect appears to be independent 
of renal function, and the clinical significance of 
this is yet to be fully understood.

Formal postgraduate training in interpretation 
of cross-sectional imaging of the brain entails 
several years of training. It is neither possible 
nor expected that non-radiologists will have the 
same level of expertise. A comprehensive review 
of brain CT and MRI interpretation is therefore 
beyond the scope of this chapter. Described next 
are key elements of brain MRI interpretation 
and strategies for improving the nonradiologist’s 
interpretive skill.

Clinicians should make it a habit to person-
ally review all of their patients’ scans. All 
images must be reviewed and interpreted inde-
pendently, and then the interpretation should 
be compared with the formal radiology read to 
assess for discrepancies, which is also an effi-
cient way to learn. The same approach should be 
used each time when reviewing scans. There is 
no single best approach, but as long as one sticks 
to the same approach each time, the likelihood 
of overlooking potentially important findings 
is decreased. Clinicians must become aware 
of the “satisfaction of search” phenomenon— 
identifying a potentially important finding on the 
MRI scan and subsequently decreasing vigilance 
for detecting additional abnormalities—as this 
is well known to lead to oversight of important 
imaging findings. In reviewing MRI scans, all 
parts of the imaged anatomy must be assessed 
for morphology, volume, and signal change, 
where signal change is any inhomogeneity in the 
intensity of the greyscale and likely represents 
pathology [53].

There are five MRI pulse sequences standard to 
most brain MRI protocols: T1, T2, T2*, FLAIR 
(Fluid Attenuated Inversion Recovery), and dif-
fusion. Each pulse sequence has a particular use, 
somewhat analogous to the different histologic 
stains used by the pathologist.

When reviewing the scan, starting with 
T1-weighted images (T1WI) is useful as it 
gives a broad overview of the brain anatomy. 
Grey matter appears grey, white matter appears 
white, and cerebrospinal fluid (CSF) appears 
dark in T1WI. Lipid and subacute blood products 
appear bright on T1WI. T1WI is used for imag-
ing with IV contrast material; structures/lesions 

that become hyperintense on post-contrast T1WI 
as compared to pre-contrast T1WI are said to 
enhance.

On T2-weighted imaging (T2WI), CSF 
appears bright and the white matter appears dark 
relative to grey matter. Fluid-attenuated inver-
sion recovery (FLAIR) is a variant of T2WI in 
which an “inversion pulse” has been applied so 
as to null (darken) the signal arising from normal 
CSF. T2WI and FLAIR are sensitive for detec-
tion of brain edema, which manifests as a bright 
signal. Many acute brain pathologies generate 
brain edema (e.g., cerebritis, cerebral abscess, 
septic emboli, encephalitis, active demyelination, 
brain tumors), and T2WI and FLAIR are useful 
in the detection of such pathologies. Also appear-
ing bright on T2WI and FLAIR are sequelae 
of prior brain injury, including post-ischemic 
encephalomalacia, post-traumatic encephalo-
malacia and multiple sclerosis lesions. Chronic 
microvascular ischemic changes and chronic 
lacunar infarcts are also well depicted on T2WI 
and FLAIR. However, T2WI and FLAIR do 
not have comparable sensitivity in diagnosing 
all vascular lesions; for example, vascular syn-
dromes involving the thalamus can present with 
much psychiatric and neurological morbidity 
[54], but the FLAIR sequence is less sensitive to 
vascular lesions in the thalamus than T2WI [55]. 
T2/FLAIR sequence should not be confused with 
the T1-inversion recovery (T1/IR or T1/FLAIR) 
sequence that can replace the T1-weighted SE 
sequence in some protocols as it improves grey- 
white matter contrast and lesion delineation with-
out significantly increased acquisition time [56]. 
In the context of the neurocognitive disorders, 
the T1/IR sequence is especially useful for delin-
eating enlarged perivascular spaces [57]. Other 
inversion recovery sequences are also used in 
brain imaging and may be occasionally seen in 
MRI scans of patients presenting in the psychiat-
ric clinic, such as the short T1-inversion recovery 
(STIR) sequence for imaging spinal cord lesions 
in multiple sclerosis [58].

T2*GRE and the related susceptibility- 
weighted imaging (SWI) are used primar-
ily to detect intracranial blood products. The 
hemoglobin associated with the extravasated 
red blood cells in the brain parenchyma fol-
lows a sequence of degradation, beginning with 
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 oxyhemoglobin and ending with hemosiderin. 
Hemosiderin remains in the brain parenchyma 
for decades following extravasation and appears 
as dark areas on T2*GRE/SWI. On these blood-
sensitive sequences, hypertensive microhemor-
rhages appear as numerous dark spots in the basal 
ganglia, whereas cerebral amyloid angiopathy 
appears as numerous dark spots in the peripheral 
cerebral hemispheres. Due to the much higher 
detection rate of microhemorrhages with SWI 
vis-à-vis T2*GRE, the SWI sequence is gradu-
ally replacing T2*GRE in clinical dementia 
imaging protocols [59, 60]. T2*-based MR imag-
ing techniques also include quantitative suscepti-
bility mapping, perfusion-weighted imaging, and 
blood oxygen level dependent (BOLD) imaging; 
of these, only BOLD will be discussed briefly 
later in the section on functional MRI (fMRI).

Diffusion-weighted imaging (DWI) with its 
accompanying apparent diffusion coefficient 
(ADC) map is most commonly used to identify 
acute infarction (ischemic stroke). Acute infarc-
tion appears as bright signal on DWI with cor-
responding dark signal on the ADC map. This 
combination of DWI and ADC signal change is 
referred to as “diffusion restriction.” These find-
ings are apparent within minutes following stroke 
symptom onset, whereas it usually requires a 
couple of hours for infarction to manifest on 
CT scan. However, a restricted diffusion pat-
tern can also be seen in nonstroke settings. Nine 
diagnostic patterns of diffusion restriction have 
been described across various disorders, several 
of which can present with cognitive impairment, 
most notably Creutzfeldt-Jakob disease [61].

Particularly relevant to diagnosis of neurode-
generative disorders is the assessment of brain 
volume and atrophy, which is a key component 
of any dementia imaging protocol. It is for this 
reason that 3D magnetization-prepared fast GRE 
sequences have found a place in the neuroimag-
ing of neurocognitive disorders. Both the inver-
sion recovery spoiled GRE (IR-SPGR) and the 
magnetization-prepared rapid acquisition GRE 
(MP-RAGE—Siemens) sequences generate 
high-resolution 3D T1-weighted images [62]. It 
is important to be conversant with these acro-
nyms since these sequences are being used in the 
AD Neuroimaging Initiative (ADNI) research 
protocols [63]. Consequently, these sequences 

are now also the MRI sequences of choice for 
automated volumetric analysis, a topic that is 
discussed later in the chapter. Newer high-reso-
lution 3D volumetric fast-SE sequences (SPACE/
CUBE/VISTA) are also now available with 
improved tissue contrast and have a number of 
clinical applications [64].

In addition to the pulse sequence, it is also 
very important to know which projection planes 
are best for viewing various brain structures. The 
transaxial (axial) plane provides a good view 
of the major fissures and cortical sulci, the ven-
tricular system, posterior fossa structures, and the 
basal ganglia. The central sulcus is the major ana-
tomical landmark in this plane, and various meth-
ods have been described for locating it, such as 
the precentral knob [65]. The axial plane is used 
to evaluate cerebral, basal ganglia, and cerebellar 
atrophy, as well as white matter signal change, 
which is critical for diagnosing vascular cogni-
tive impairment. The sagittal plane provides 
the largest field of view, all the way down to the 
cervical spine. It provides a good view of some 
important midline structures (corpus callosum, 
posterior cingulate, precuneus and mammillary 
bodies, sella, and the pineal gland) and helps esti-
mate cerebellum and brain stem atrophy, which is 
seen in the atypical parkinsonian syndromes and 
other disorders. Unless specifically requested, the 
coronal plane is often omitted in routine MRIs, 
or imaged using a T2-weighted sequence only. 
The T1-weighted coronal sequence is an essen-
tial sequence for evaluating frontal and temporal 
atrophy, and especially for estimating hippocam-
pal size, symmetry, and gradient, which is criti-
cal for diagnosing frontotemporal as well as AD 
dementia. 

A word of caution regarding axial views of the 
hippocampus. Since the long axis of the hippo-
campus is slightly oblique to the standard axial 
slices, posterior sections of the hippocampus will 
be visible in the more cephalad axial images while 
the more anterior sections of the hippocampus 
will appear as one scrolls down to the more cau-
dal images. In order to best visualize the entire 
hippocampal formation, it is preferable to image 
the hippocampus parallel to its long axis in the 
axial plane as well as in a slightly oblique coronal 
plane that is perpendicular to its long axis [66]. 
Rather than acquire these separate images, most 
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centers will acquire a single 3D T1W sequence in 
the sagittal plane, then reconstruct images in the 
other two planes (or in a plane orthogonal to the 
hippocampal axis, as discussed).

Once the appropriate brain scan has been 
done, it is interpreted and typically a qualitative 
report is generated. By and large, radiologists are 
still practicing what has been termed the “exclu-
sionary approach” when interpreting brain scans 
in dementia [67]. This involves simply identify-
ing reversible causes of dementia, which usually 
adds very little information to what is already 
known clinically. The benefits of this approach 
become even more questionable when one takes 
into account the fact that the three most common 
reversible conditions that can cause dementia 
and require neuroimaging for diagnosis—nor-
mal pressure hydrocephalus, brain tumors, and 
subdural hemorrhage—together account for 
only about 2.2% of all dementias [68]. General 
radiologists also often fail to interpret regional 
atrophy patterns as characteristic of a particular 
dementia. In a study performed predominantly 
in an academic setting, a diagnosis of behav-
ioral-variant frontotemporal dementia (bv-FTD) 
was considered by the radiologists in only 10% 
of all cases [69], even though the characteristic 
atrophy pattern was identified in half the cases. 
In practice, a majority of neuroimaging stud-
ies in dementia patients are reported by gen-
eral radiologists as “senescent changes, nothing 
acute” or a variation thereof, which provides 
neither diagnostic nor prognostic information. 
This again underscores why the referring clini-
cians must personally review the scan, as they 
have the clinical information that provides the 
context for the scan.

The “inclusionary approach” is strongly rec-
ommended instead, with the goal of ruling in 
rather than ruling out etiologies [67]. This con-
sists of three steps [70], which can be easily 
adapted for reading brain scans in any neuro-
psychiatric disorder. The first step is excluding 
reversible lesions, the second step is assessing 
the extent and pattern of brain atrophy, and 
the final step involves assessing signal change. 
Assessing atrophy is important as it has been 
shown to be the major substrate underlying cog-
nitive impairment, even in subcortical ischemic 
vascular dementia [71] and post-stroke dementia 

[72, 73]. It remains to be seen whether the asso-
ciation between vascular dementia and cerebral/
medial temporal atrophy will persist in patients 
with DSM-5 vascular neurocognitive disorder, 
which can be diagnosed in the absence of an 
amnestic presentation. In the context of neuro-
cognitive disorders, signal change is usually due 
to small vessel disease [74]. If all three steps are 
negative, reassessment after a suitable interval or 
the use of another biomarker is recommended.

Many visual rating scales are now available 
to rate both generalized and focal cerebral atro-
phy [53] as well as signal change [75–77]. It is 
incumbent upon the referring clinician (and the 
interpreting radiologist) to become familiar with 
some of the more common scales and to routinely 
incorporate them into the imaging report. Each 
scale requires a specific MRI pulse sequence 
and specific slices for rating. Most of the com-
mon visual rating scales have been shown to have 
satisfactory inter-rater reliability [53]. Not every 
scale needs to be used in interpreting every scan; 
rather, clinical judgment must be exercised in 
selecting the 2–3 rating scales that are the most 
relevant in each case, based on available his-
tory and differential diagnosis. Volumetric or 
quantitative analysis of brain structures using 
MRI is being increasingly used in clinical prac-
tice. Manual segmentation of a region or regions 
of interest is extremely time consuming and 
requires considerable neuroanatomical expertise, 
and therefore does not lend itself well to clinical 
practice. Fortunately, fully automated atlas-based 
segmentation tools are now commercially avail-
able for routine clinical use. NeuroQuant® was the 
first FDA-approved software for volumetric anal-
ysis of brain structures [78], and the latest ver-
sion was released in October 2017. It requires the 
aforementioned high-resolution 3D T1-weighted 
noncontrast sagittal images for analysis. Mention 
of this proprietary software should not be viewed 
as an endorsement of the product. In fact, the 
institution’s MRI vendor may be able to provide 
a basic open-source software package at minimal 
cost. Fully automated volumetric analysis soft-
ware is also available free of charge, such as the 
plug-ins for the freely available medical image 
processing, analysis, and visualization (MIPAV) 
medical image processing software package from 
the US National Institutes of Health, which runs 
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on any JAVA- based platform [79]. However, 
visual rating by an experienced rater is still con-
sidered to be superior to automated volumetric 
analysis, and the 2012 European Federation of 
the Neurological Societies (EFNS) Task Force on 
neuroimaging in dementia noted that “accepted 
standards for quantitative analysis are lacking” 
[80]. This is a rapidly evolving field, however, 
and the 6-year European AD Consortium- ADNI 
Harmonized Protocol for manual hippocampal 
segmentation (HarP) project has already set a 
new benchmark against which all future auto-
mated hippocampal segmentation algorithms, as 
well as the accuracy of manual tracers, may be 
validated [81, 82].

All neuroradiology departments have standard 
MRI protocols for the common neurological dis-
orders, such as strokes, tumors, and demyelin-
ating diseases, but few have a protocol that is 
appropriate for diagnosing neurocognitive disor-
ders. A standard MRI dementia protocol has been 
proposed [48], which can be minimally modified 
to include the following—3D T1 sagittal images 
with coronal and axial multiplanar reconstruc-
tions (MPR) acquired using the NeuroQuant® 
(or another volumetric analysis) protocol so one 
can potentially do volumetrics, 3D sagittal T2/
FLAIR with axial MPR, axial T2 (Turbo)SE, 
axial SWI, and axial DWI with ADC map. 3D 
sequences allow reformatting in any plane. This 
protocol can be built into the hospital’s electronic 
medical record (EMR) software as a single order 
set, with additional options for volumetrics and 
use of IV contrast if needed. Volumetric analy-
sis can also be requested later as needed, as long 
as the necessary pulse sequence and number of 
images have been acquired at the time of scan. If 
CT scanning is the only option for reasons pre-
viously discussed, helical CT with reconstruc-
tions in the coronal and sagittal planes should 
be obtained whenever possible in patients with 
neurocognitive disorders.

The ideal structural neuroimaging report 
should therefore include a list of the specific 
visual rating scales used to rate global and 
regional cerebral atrophy, as well as to rate and 
localize any signal change, presence or absence 
of volumetric analysis, presence and localiza-
tion of any diffusion restriction, mention of any 
reversible causes of dementia, and a final diag-

nosis or differential diagnosis regarding the eti-
ology of dementia in that particular patient [48]. 
If the referring clinician uses an EMR, having a 
template for the over-read that incorporates some 
combination of the common visual rating scales 
can save time and simultaneously ensure that a 
relatively standardized imaging report is quickly 
incorporated into the office visit note.

This section has summarized the most common 
structural neuroimaging modalities. Advanced 
MRI sequences such as arterial spin labeling 
(ASL) and diffusion tensor imaging (DTI) trac-
tography are also now being increasingly used 
in clinical practice but are still not widely avail-
able outside of advanced imaging centers, and 
therefore will not be discussed in detail; DTI 
tractography will be briefly mentioned later in 
the section on functional MRI (fMRI) and mul-
timodal imaging.

 Functional Imaging
Single photon emission computerized tomogra-
phy (SPECT) and positron emission tomography 
(PET) are the two principal functional imaging 
techniques, both of which are used in neuropsy-
chiatric practice to varying degrees and for dif-
ferent indications. fMRI still remains purely a 
research tool in neuropsychiatry and, as of now, 
its clinical application is restricted to a single 
neurosurgical indication, as discussed later. 
However, fMRI has made major contributions to 
neuropsychiatry and will therefore be discussed 
briefly.

SPECT imaging utilizes standard nuclear medi-
cine cameras and provides an estimate of the regional 
cerebral blood flow (rCBF). Small lipophilic com-
pounds, such as 99mTc- hexamethylpropyleneamine 
(99mTc-HMPAO) and 99mTc-ethylcysteine dimer 
(99mTc-ECD), are typically used as SPECT trac-
ers. A recent review found that there is about a 10% 
improvement in diagnostic sensitivity with PET 
scans compared to SPECT scans for separating AD 
dementia from normal controls, DLB and FTD, 
while the specificities were comparable; the review 
also noted that direct PET-to-SPECT comparison 
studies in neurodegenerative dementias were lim-
ited in number and have small numbers of subjects 
[83]. A recent Cochrane meta-analysis did not 
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 recommend the use of rCBF SPECT to differenti-
ate FTD from AD, as it found insufficient evidence 
in the literature in support of this indication [84]. As 
PET scanners are becoming relatively ubiquitous in 
the USA, the use of SPECT scans in the diagnosis of 
dementia has declined considerably. Families may 
initially express a preference for SPECT over PET 
scans for their loved one with dementia, as they can 
remain in the imaging suite with the patient during 
a SPECT scan which is standard practice, but this 
is not routine during a PET scan in order to keep 
radiation exposure to a minimum. However, diag-
nostic accuracy has been shown to trump patient 
and caregiver preference, and most patients do not 
find either scan more stressful than completing 
questionnaires at home [85]. Use of SPECT in the 
diagnosis of the dementias has, therefore, become 
mostly limited to dopamine transporter scans and 
myocardial SPECT scans, both of which will be 
discussed later in the section on molecular imaging.

PET scans do not measure cerebral blood 
flow; rather, PET tracers are bound to radioac-
tive isotopes, typically 18F or 11C, which target a 
predefined organ or cell type. The valence num-
ber of the isotope indicates the mass of its atomic 
nucleus. The tracer binds to the target tissue 
and its decay is measured. 18fluorodeoxyglucose 
(FDG) is the tracer used most frequently in PET 
scans for neurocognitive disorders. It is a glu-
cose analogue that is taken up by organs which 
have high glucose consumption, such as the 
brain. Ninety-five percent of the energy (adenos-
ine triphosphate or ATP) requirement for brain 
function comes from glucose metabolism [86], 
most of which is then used to sustain postsynap-
tic action potentials [87]. It is important to note 
that the metabolic signature in neurodegenerative 
dementias is not simply due to synaptic loss or 
aging. Neurodegenerative disorders do result in 
direct synaptic loss early on in the course of the 
disease, but the magnitude of the reduction in 
glucose metabolism, called hypometabolism, as 
measured by FDG-PET, is a reflection of not only 
underlying synaptic loss in the affected areas of 
the brain but also the result of a true reduction 
in regional cerebral glucose metabolism [88]. 
Reduced FDG uptake with age has been most 
consistently seen in bilateral anterior cingulate, 
dorsolateral and medial prefrontal and orbito-
frontal cortices, and in some regions this can be 

similar in magnitude to that found in AD [89, 90]. 
Fortunately, the aging process spares the signa-
ture cortical regions that are involved in the com-
mon neurodegenerative dementias, which usually 
makes it possible to differentiate the metabolic 
signatures of these disorders as distinct from 
hypometabolism due to normal aging.

The PET radioisotopes are inherently unstable. 
The time required for half the radioactive nuclei 
to break down, or decay, is the half-life of the 
radioisotope, which is 109.77 min for 18F. Such 
decay results in the release of a positively 
charged particle, called a positron, which travels 
through tissue until it collides with an electron. 
This annihilation event generates a photon couple 
traveling in opposite directions from each other. 
The PET γ-ray coincidence detectors detect the 
emission of millions of such photon couples to 
compute the concentration of tracer decay at each 
location, which yields a relatively low resolution 
image [91]. Dedicated PET/CT scanners use low 
dose radiation CT to obtain co-registered images, 
which are then fused to the PET images to gener-
ate attenuation maps to enable attenuation cor-
rection (photons originating in deeper structures 
are attenuated by the intervening soft tissue and 
therefore falsely appear to have lower activity 
than photons released from more superficial tis-
sues). Fused PET/CT images also improve spatial 
resolution and thereby allow anatomical localiza-
tion of the lesion. These low radiation CT scans 
should never be used for diagnostic purposes.

Exposure to radiation is also a concern with 
PET/CT imaging. The exposure occurs not only 
from the tracer used, but also from the CT com-
ponent of the scan in the PET/CT scanner. For 
PET brain imaging in adults, the dose of FDG 
recommended is 5–20 mCi. A 10 mCi dose of 
FDG results in an effective radiation dose of 
about 4 mSv to the brain; the additional radia-
tion dose from the multidetector CT depends on 
the scanner model and the technique used [91]. 
The quality of the CT image can be improved by 
increasing the CT current and potential, which 
unfortunately results in higher radiation expo-
sure. It should already be evident by now that the 
radiation exposure (and therefore, the subsequent 
risk of cancer) is higher with PET/CT imaging 
than from just CT imaging of the brain. However, 
in the context of dementia patients, it is again 
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important to note that most patients are older, and 
the carcinogenic risk due to radiation exposure 
declines with increasing age at exposure [92].

Even though FDG-PET scans are not typically 
done early in the course of the disease in clini-
cal practice, earlier scans may be more useful. 
One study found that obtaining an FDG-PET 
at initial clinical evaluation improved the diag-
nostic accuracy of AD dementia equivalent to 
a mean of 4.1 (SD 2.7) years of follow-up, and 
both positive and negative predictive values were 
higher for FDG-PET vis-à-vis an initial clinical 
diagnosis [93]. The cost of an FDG-PET scan 
now is typically less than the cost of one year’s 
worth of unnecessary treatment of an incorrectly 
diagnosed patient with cholinesterase inhibitors 
[94], so the earlier the scan is done, the more cost 
effective it is. In clinical practice however, the 
use of FDG-PET scans in diagnosing dementia 
is severely restricted by the Center for Medicare 
and Medicaid Services (CMS) national coverage 
determination (NCD) for FDG-PET for Dementia 
and Neurodegenerative Disease, which was first 
issued in 2004, and version 3 became effective 
in 2009. It limits the use of an FDG-PET scan 
to a single clinical indication differentiating AD 
dementia from FTD- and only when certain other 
preconditions are met. These include a “com-
prehensive clinical evaluation” which should be 
“conducted by a physician experienced in the 
diagnosis and assessment of dementia,” cognitive 
screening in the clinic, and checking relevant labs 
(B12 and thyroid hormone are listed in the docu-
ment). Presence of cognitive decline of at least 
6 months’ duration is necessary prior to order-
ing the scan, along with prior structural brain 
imaging (CT or MRI), which should have been 
inconclusive. If a previous FDG-PET or SPECT 
scan has been obtained for the same indication, 
another scan is covered only after 1 year and only 
if the first functional imaging was inconclusive 
(or if the first functional scan was a SPECT scan 
that was difficult to interpret due to technological 
problems). The clinical benefit of a repeat PET/
CT must be weighed against the higher radiation 
exposure risk, keeping the patient’s age in mind, 
as already discussed. In order to operationalize 
the NCD criteria, nuclear medicine departments 
across the country have developed checklists, 
such as the one used at UCLA [95], to assist with 

determining whether an FDG-PET scan will be 
covered by CMS in a particular patient. Referring 
clinicians are strongly encouraged to use such a 
list and/or consult with their own nuclear medi-
cine department in questionable cases. The refer-
ring as well as billing clinicians must be able to 
demonstrate medical necessity, as set forth in the 
NCD, upon request by the CMS and/or its agent 
upon request (Code of Federal Regulations sec-
tion 410.32).

Occasionally, patients will request an FDG- 
PET scan for diagnostic clarification even when 
it is clear that the scan will not be covered by 
CMS. In such cases, if the clinician agrees that 
the scan is indicated, the issue of out-of-pocket 
payment for the service should be discussed at 
the outset. Veterans who use their VA benefits are 
not bound by the CMS NCD. Therefore, clini-
cians working for Veterans Administration (VA) 
clinics and hospitals have the option of using 
FDG-PET scans for noncovered indications, such 
as to confirm a clinical diagnosis of DLB or to 
confirm a diagnosis of AD dementia in atypical 
cases (e.g., young-onset dementia or nonamnes-
tic AD) even when FTD is not in the differential.

Simultaneous PET and MRI image acquisition 
was first reported in 2008 using a PET detector 
ring [96], and fully integrated PET/MRI scanners 
have been available since 2010 [97]. One clinical 
advantage of using a dedicated PET/MRI scanner 
is that most patients with neurocognitive disor-
ders will get an MRI scan of the brain anyway, 
and obtaining a PET scan at the same time will 
greatly reduce acquisition time [98]. Another 
advantage is the lower radiation exposure with 
PET/MRI imaging vis-à-vis PET/CT imaging. 
PET/MRI systems are also more suitable for mul-
timodal imaging protocols [99]. Unfortunately, 
the CMS NCD precludes reimbursement for the 
simultaneous acquisition of FDG-PET and MRI 
structural scans in clinical practice. PET/MRI 
systems are still not widely available and the 
technology is still evolving. The interested reader 
is referred to this review [98] for further details.

One vexing problem in PET (and SPECT) 
scans is the partial volume effect (PVE). The 
small size of brain structures limits an accu-
rate estimate of the tracer concentration. PET 
and especially SPECT cameras have relatively 
limited spatial resolution. Therefore, increased 
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tracer concentrations in small areas of the brain 
can get diluted and spill out into the surrounding 
brain tissue, while increased metabolic activity in 
the surrounding tissues can spill in into the region 
of interest. Both phenomena lead to a 3D degrad-
ing of the final image, and region(s) of interest 
can therefore appear to have reduced intensity 
values and appear larger, which is called partial 
volume effect. The spatial resolution of today’s 
PET scanners is about 2–3 mm, which approxi-
mates the thickness of the cortical grey matter. 
Voxel- based image sampling also contributes to 
the PVE, since the contour of the voxel does not 
exactly match the contour of the tracer distribu-
tion in the brain region of interest, as does patient 
motion which can be substantial in dementia 
patients. Cerebral atrophy in dementia further 
contributes to atrophy-related PVE, as the size 
of metabolically inactive CSF spaces increases 
with tissue loss. PVE is a major source of bias in 
PET and SPECT scans, and different methods of 
partial volume correction have been developed 
in an effort to resolve this problem [100]. PET/
MRI scanners may provide a more accurate par-
tial volume and motion correction than PET/CT 
scanners [98].

Some procedural issues are also worth consid-
ering. Patients should fast for at least 4 h before 
an FDG-PET scan for neurodegenerative disor-
ders. FDG uptake in the brain is reduced in the 
presence of hyperglycemia as FDG competes 
with plasma glucose for intracellular transport, 
so finger-stick glucose should be checked prior 
to administration of FDG, and a fasting glucose 
of less than 150 mg/dL is desirable. This is espe-
cially important in patients with dementia, as even 
mild hyperglycemia can result in an Alzheimer’s 
disease-like pattern leading to an increase in the 
false positive rate [101, 102]. Use of 5% dextrose 
should be avoided before and during the scan 
when the patient is receiving intravenous fluids 
[103]. The patient should be placed in a low stim-
ulation environment with low lighting and mini-
mal ambient noise. The 2009 Society for Nuclear 
Medicine Procedure guidelines recommend that 
the eyes can remain open or closed, as long as 
either practice is consistent across successive 
scans for the purpose of comparison. However, 
in patients with neurodegenerative dementias, 
an eyes-open study is highly  recommended, 

with the patient staying awake and looking 
straight ahead following tracer administration 
and not into the lights. They should be closely 
monitored in this period to make sure that their 
eyes do not close and they stay awake (also see 
ADNI protocol at http://adni.loni.usc.edu/wp-
content/uploads/2010/09/PET-Tech_Procedures_
Manual_v9.5.pdf). The referring provider should 
always note whether it was an eyes-open study 
or not, and the report should ideally mention this 
fact to alert the referring clinician, who may oth-
erwise make a false positive diagnosis of DLB 
[104]. In agitated patients, the use of a short act-
ing intravenous benzodiazepine is permitted to 
obtain the scan, but this should be administered 
at least 20 min after tracer injection, and the dose 
should be adjusted for geriatric patients [86].

Similar to MRI scans, FDG-PET and SPECT 
scans can be analyzed visually or quantitatively. 
Visual analysis of FDG-PET scans is tradition-
ally done by viewing a series of axial fused CT/
PET images. Modern 3D PET/CT scanners can 
generate over 100 axial slices, which can be chal-
lenging to review visually. Nevertheless, visual 
analysis should always be the first step, pref-
erably using the inverse linear grey scale, the 
diagnostic accuracy of which is acceptably high 
[104]. The relative metabolic activity varies for 
different brain regions, and visual interpretation 
should take this into account, along with the true 
reduction in metabolism seen in normal aging 
as well as the apparent reduction resulting from 
atrophy of the underlying brain structures, as 
already discussed. Seven patterns of FDG uptake 
(FDG-7) have been identified in dementia brain 
scans on visual analysis, of which four are pro-
gressive and three are nonprogressive [105]. In 
the clinic, a simpler binary classification scheme 
(FDG-2) can improve the inter-rater agreement 
substantially [106].

Quantitative analysis should ideally follow 
visual analysis of PET and SPECT scans, which 
increases the diagnostic accuracy [107, 108]. 
Earlier quantitative analyses involved tracing 
an anatomical region or volume of interest (ROI 
or VOI). This requires manual tracing of the 
region(s) of interest based on a priori hypothe-
ses about the topography of the deficit, which is 
time consuming (large number of ROIs needed to 
cover the entire brain volume) and results in poor 
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spatial resolution [109]. Relatively newer voxel- 
based techniques have the advantage of being 
more data driven and sample the entire brain 
quickly and effectively at a much higher spatial 
resolution. The fully automated techniques of 
voxel-by-voxel analyses most commonly used 
are the 3D-stereotactic surface projection (3D 
SSP) metabolic and statistical (z-score) map-
ping [110] which is part of the NEUROSTAT 
software library for biomedical image analysis, 
and statistical parametric mapping [111] which 
is available as part of the SPM software pack-
age. Both are available as free downloads and 
have been widely used in research, and both 
require a significant degree of neuroanatomical 
expertise to interpret the final output. The stan-
dardized ROI (SROI) approach blends elements 
from the ROI and voxel-based approaches. Both 
the voxel- based and SROI approaches require 
transformation of individual brain scans to a stan-
dard template space, but in the SROI approach, 
ROIs are predefined in the template space which 
can then be applied to the patient’s transformed 
brain, thereby covering the entire brain in a mat-
ter of seconds which makes this approach easier 
to interpret, especially for those with limited 
knowledge of neuroanatomy [104]. NeuroQ™ 
was the first software for quantification of FDG-
PET scans approved by the FDA in 2004, and it 
is based on the SROI approach.

One final issue that deserves mention is that 
of intensity normalization, which involves scal-
ing of tracer uptake to a reference brain region 
or regions defined a priori based on theoretical 
considerations, in order to remove inter-individ-
ual differences. Intensity normalization in PET 
and SPECT scans, hereafter simply referred to 
as normalization, should not be confused with 
spatial normalization that is used in neuroimag-
ing to fit the native subject scan to a standard 
atlas or template, as discussed above. The refer-
ence region selected for normalization must be 
relatively spared by the disease under study, must 
be reliable and easy to localize, and must have 
stable metabolism in healthy individuals, as well 
as in those with the disease in question [112]. 
It should also maximize the contrast in glucose 
metabolism between patients and healthy con-
trols, and between patients with different neu-
rocognitive disorders [113]. Several reference 

areas have been used for normalization in FDG-
PET scans in persons with dementia, including 
the sensorimotor strip, cerebellar cortex, pons, 
the basal ganglia, thalamus, visual cortex, and 
the cerebral metabolic rate for glucose. There 
is no perfect reference region for normalization, 
since most of these regions are affected to some 
extent in neurodegenerative disorders, especially 
in advanced AD dementia, which can lead to a 
substantial overcorrection error. Normalization 
to the sensorimotor cortex may provide the best 
discrimination in patients with AD [112], but 
the sensorimotor cortex has a variable structure 
[114] and needs to be used with caution as a 
reference region when tracer uptake in the sen-
sorimotor cortex is anticipated to be less than 
robust, such as due to frequently co- occurring 
cerebrovascular disease in AD patients. Using 
the cerebellum as the reference area for normal-
ization has been shown to effectively discrimi-
nate between controls and dementia patients and 
may be advantageous when there is a question 
about the diagnosis of dementia [113]. It may be 
particularly useful in reducing the false positive 
rate of AD in the presence of mild hyperglyce-
mia [101]. However, while cerebellar and brain 
stem metabolism increases with age in absolute 
terms [115], primary involvement of the cerebel-
lum in AD has been reported in some [116], but 
not all [117, 118] studies. Furthermore, crossed 
cerebellar diaschisis has been shown in AD 
[118], where diaschisis is defined as functional 
impairment in a functionally related region due to 
a permanent injury in an anatomically remote site 
[119]. In one study, crossed cerebellar diaschisis 
was present in about a quarter of AD patients, 
most of whom had severe dementia [118]. The 
choice of cerebellum as a reference region for 
intensity normalization should also be avoided 
in patients with known or expected cerebellar 
disease; in neurocognitive disorder patients, this 
may include patients with a history of alcohol-
ism [120], multisystem atrophy [121], or patients 
with the C9ORF72 mutation which can involve 
the cerebellum [122]. Normalization to the pons 
can be problematic as its relatively small size 
increases the risk of PVE [113]. Normalization to 
the cerebral metabolic rate for glucose (CMRglu) 
can be very useful when differentiating AD 
dementia from FTD [113], which is also the only 
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CMS-approved indication for the clinical use of 
FDG-PET scan in dementia. In practice, more 
than one reference area can be used sequentially, 
based on the clinical indication for the scan.

Functional MRI (fMRI) is a relatively new 
method for studying neural activity that has had 
tremendous impact, and the use of blood oxy-
gen level dependent (BOLD) fMRI in research 
has increased exponentially since it was first 
described [123, 124]. Readers who want to learn 
more about fMRI history and applications are 
referred to the 2012 special issue of the journal 
NeuroImage, entitled “Twenty years of func-
tional MRI: The science and the stories.” The 
use of fMRI in clinical practice is still limited 
only to neurosurgery for presurgical mapping of 
patients with brain tumors and epilepsy, where 
it is usually used in conjunction with co-regis-
tered DTI tractography and 3D high-resolution 
T1-weighted volumetric sequences [125]. Three 
CPT codes related to the use of fMRI for this 
clinical indication went into effect in 2007 [126], 
due in part to the stellar efforts by the American 
Psychological Association [127]. There is no 
clinical indication yet for ordering an fMRI study 
in the psychiatric clinic. However, resting state 
fMRI studies have contributed enormously by 
enhancing our understanding of the functional 
connectivity networks in the brain which have 
been the subject of much recent research in psy-
chiatry and neurology, and therefore a nodding 
acquaintance with this topic is desirable. The 
BOLD signal is dependent on regional neuro-
vascular coupling and is a surrogate marker for 
regional neural activity (see [128] for an excel-
lent review). Oxyhemoglobin is diamagnetic but 
deoxyhemoglobin contains unpaired electrons, 
which makes it strongly paramagnetic relative to 
perivascular tissue and leads to perivascular mag-
netic field perturbations. Neural activity leads to 
a transient increase in regional blood flow which 
increases the local oxy/deoxyhemoglobin ratio. 
The local change in MR signal intensity due to 
transient changes in oxygen saturation is the 
basis of the BOLD signal, which can be detected 
by a fast T2*-weighted GRE sequence [46]. It 
may be obvious to the discerning reader by now 
that no special MRI scanner is necessary for rou-
tine fMRI studies. However, since the intensity 
of the BOLD signal increases with the strength 

of the magnetic field, the introduction of the 3T 
scanner into clinical practice has been a boon for 
fMRI studies, and magnetic field strengths of 7T 
and above are often used in research.

While pre-surgical mapping in neurosurgery is 
an example of task-evoked fMRI that is used to 
link structure with function during baseline and 
activation conditions, the remainder of this sec-
tion will focus on the resting state fMRI. Resting 
state activity is measured by asking subjects 
to lie quietly in the scanner but not fall asleep. 
Acquisition of the T2*-weighted BOLD signal 
occurs within a matter of minutes. In this rest-
ing state, the BOLD signal can identify low 
frequency neuronal oscillations (<0.1 Hz) in 
regional brain activity [129]. These spontaneous 
fluctuations in the resting state signal correlate 
temporally and in magnitude (coherence) and 
are used to map specific resting state networks 
(RSN), the individual elements of which may or 
may not be contiguous.

A number of RSN have been defined, including 
the default mode network (DMN), salience net-
work, and cognitive control network, which are 
remarkably consistent across subjects and time 
[130, 131]; of these, the DMN deserves special 
mention. It was shown as far back as 2001 that, in 
the resting state, “a default state of brain activity 
exists” in a network that includes several brain 
structures, including the medial prefrontal cor-
tex anteriorly, and the precuneus and the poste-
rior cingulate posteriorly [132]. This has become 
known as the DMN. The DMN is believed to 
support self-referential thinking. External tasks 
attenuate but do not abolish DMN activity, and 
simultaneously activate the task-positive net-
work, which has strong anticorrelation with the 
DMN [133]. The DMN has been studied the most 
among all the RSN, both in health and in disease.

Developmentally, the RSN appear to emerge 
as early as the last trimester of gestation [134], 
and core patterns become well established by age 
12. However, the networks continue to mature 
well into young adulthood, resulting in increased 
efficiency [135]. RSN have been studied in major 
psychiatric disorders, including schizophrenia 
[136], depression [137], ADHD [138], and neu-
rocognitive disorders [139], but further stan-
dardization is necessary for routine clinical use. 
fMRI may eventually become clinically useful in 
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neuropsychiatry as part of a multimodal imaging 
strategy that simultaneously looks at the tem-
poral and spatial relationships between several 
pathologic variables and includes some combi-
nation of task-evoked fMRI, resting state fMRI, 
structural MRI, FDG-PET, amyloid PET, and 
DTI tractography [30]. Multimodal imaging that 
also includes electroencephalography and mag-
netoencephalography is the basis for the Human 
Connectome Project [29].

 Molecular Imaging
When SPECT or PET technology is used to 
image molecular pathology, it is called molecular 
imaging. Radiopharmaceuticals are now avail-
able that allow elucidation of pathology at the 
molecular level, such as receptors and proteins. 
As already mentioned, imaging the dopamine 
transporter using SPECT is now approved in the 
United States for differentiating neurodegenera-
tive causes of parkinsonism (with or without cog-
nitive impairment) from other disorders causing 
tremors, and will be discussed in this section. 
123I-metaiodobenzylguanidine (MIBG) myo-
cardial scintigraphy also has practical clinical 
applications in diagnosing some movement and 
neurocognitive disorders, and will be discussed 
in some detail. It is approved for clinical use in 
some countries but not in the United States as 
yet. PET ligands that bind to insoluble, fibrillary 
amyloid arranged in a beta-pleated sheet confor-
mation (as seen in Aβ plaques) have been com-
mercially available for clinical use since 2012, 
but amyloid PET is also not reimbursed by CMS 
at this time and, therefore, not yet used in rou-
tine clinical practice. However, the decision not 
to reimburse for amyloid PET may change in the 
not-too-distant future, so amyloid PET will be 
also discussed here, albeit briefly. On the other 
hand, PET imaging in the movement disorders, 
such as imaging the dopamine terminals using 
18F-DOPA to diagnose idiopathic Parkinson’s 
disease (iPD) [140], is still a research tool and 
will not be discussed further.

The dopamine transporter, located in the presyn-
aptic nigrostriatal nerve terminals, is  responsible 
for the reuptake of dopamine from the synap-
tic cleft [141]. The quest for the ideal dopamine 

transporter-selective radiopharmaceutical cul-
minated in the development of 123I-ioflupane 
(123Iodine-fluoropropyl (FP)-carbomethoxy-3 β-4-
iodophenyltropane) or 123I-FP-CIT (DaTSCAN™), 
and 123I-β-CIT (DOPASCAN™). These target the 
presynaptic dopamine transporter and thereby detect 
loss of functional dopaminergic neuron terminals 
in the striatum, which is useful for differentiating 
the neurodegenerative parkinsonian syndromes 
in vivo from healthy individuals, as well as from 
nondegenerative causes of parkinsonism (vascu-
lar parkinsonism, drug-induced parkinsonism, and 
psychogenic parkinsonism) and essential tremor. 
While both the 123I-FP-CIT and the 123I-β-CIT scans 
are  commercially available in Europe, only 123I-FP- 
CIT SPECT was approved by the FDA in the United 
States under the trade name DaTSCAN™ in 2011, 
a decade after it was approved for this purpose in 
Europe [142], and only for a single clinical indica-
tion which is to “help differentiate essential tremor 
from tremor due to parkinsonian syndromes (idio-
pathic Parkinson’s disease, multiple system atrophy 
and progressive supranuclear palsy).”

The 123I-FP-CIT tracer is taken up symmetri-
cally by the caudate and lentiform nuclei to cre-
ate the “double comma” sign, which indicates a 
normal scan. A forward tilt of the head can inad-
vertently separate the caudate from the putamen, 
leading to an artefactual “semi-colon sign,” which 
can result in a false positive interpretation [143]. 
Abnormal 123I-FP-CIT scans can be rated visually 
using a simple numerical 3-point scale [142]. A 
5-point visual scale has also been proposed, in 
which grade 1 is a “burst striatum” pattern which 
involves increased background tracer uptake with 
markedly reduced or no uptake in the basal gan-
glia bilaterally, and grade 5 is a normal scan [144, 
145]. Visual interpretation is heavily dependent 
on rater experience, but inter- rater reliability 
between experienced and inexperienced raters 
has been shown to be good and compares favor-
ably with semiquantitative assessment [146]. 
Visual analysis is particularly useful in identify-
ing right-left asymmetry across the midline as 
well as differences in tracer uptake between the 
striatal subregions [147]. Semiquantitative meth-
ods compare specific tracer binding in the stria-
tum to nonspecific binding in reference regions 
with minimal or absent dopamine transporter 
density, usually the occipital cortex [141, 148]. 
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This is used to generate the specific binding ratio 
(SBR), defined as the ratio of specific to nonspe-
cific uptake [149]. Semiquantitative analysis is 
recommended by the EANM for supplementing 
visual analysis [141], but semiquantitative and 
subregional analyses are not yet FDA-approved 
[142]. Fully automated semiquantitative analysis 
can also be done using proprietary software, such 
as DaTQUANT™ (GE Healthcare), which uses 
an automated VOI approach to calculate SBR, 
putamen/caudate and left-to-right asymmetry 
ratios, and also removes head-tilt artifacts. As 
stated previously, the author does not endorse this 
or any other software for this purpose.

Age-related decline in dopamine transporter 
density, which occurs at the rate of approximately 
6% per decade, can confound interpretation. 
Age-related decline involves both the caudate 
and putamen equally and is relatively symmetric 
[150]. Automated analysis software adjusts for 
age and gender by comparing patient data with 
the binding values in gender and age-matched 
healthy controls. For example, DaTQUANT™ 
compares specific binding ratios against the nor-
mative database from the Parkinson’s Progression 
Markers Initiative (http://www.ppmi-info.org/) 
[151]. A large European multicenter normative 
database of 123I-FP-CIT scans in healthy controls 
has also been created for semiquantitative analy-
sis [152].

Studies have reported about a 95% sensitivity 
and specificity for the 123I-FP-CIT scan for the 
diagnosis of iPD [142]. Real-world experience is 
more variable, but a positive scan in the clinic set-
ting does make it highly likely that the physician 
will initiate or maintain the patient on antiparkin-
sonian medications [153]. The 123I-FP-CIT scan 
does not image α-synuclein deposition directly 
(more on PET imaging of α-synuclein later), 
but rather detects brain dopamine depletion due 
to downstream damage to the nigrostriatal neu-
rons. Therefore, it does not reliably discriminate 
among all the various parkinsonian disorders in 
which there is degeneration of dopaminergic stri-
atonigral neurons, including iPD with or without 
cognitive impairment, DLB, and the atypical par-
kinsonian syndromes (APS) [142]. However, if 
performed within 5 years of symptom onset, the 
“burst striatum” pattern on visual analysis on the 
123I-FP-CIT scan has been found to be predictive 

of APS (multi-system atrophy, progressive supra-
nuclear palsy, and corticobasal degeneration) 
[144] with a specificity of 90-93% across two 
studies [144, 145]. Note that histopathological 
confirmation of the diagnoses was not obtained 
in these studies, and clinical consensus criteria 
were considered to be the gold standard. Also, 
the sensitivity was only about 30-60% across the 
two studies, which implies that this pattern is not 
seen in all APS cases but is a valuable diagnostic 
finding in the clinic when present.

The 123I-FP-CIT scan also does not reliably 
differentiate among the nondegenerative causes 
of parkinsonism [142]. Its value in ruling out 
vascular parkinsonism (VP) is limited to cases 
where the 123I-FP-CIT scan is normal, as there 
is considerable overlap in tracer uptake patterns 
between VP and iPD [154]. Psychiatric providers 
should note that the 123I-FP-CIT scan is normal 
in drug-induced parkinsonism (DIP) due to dopa-
mine receptor antagonists, and it can be espe-
cially helpful in making an accurate diagnosis 
when the DIP either unmasks iPD or antedates 
iPD [155]. Also, the scan is normal in psycho-
genic parkinsonism, so a positive scan can help 
rule in neurodegenerative causes of parkinsonism 
in questionable psychogenic parkinsonism cases 
[155].

Low dopamine transporter uptake by SPECT 
(or PET) imaging is listed as a suggestive feature 
in the 2005 revised diagnostic criteria for DLB 
[156]. Making an accurate diagnosis of DLB is 
important in the clinic because of the low sen-
sitivity of its diagnostic criteria [156]. This was 
amply demonstrated in a large autopsy-based 
study using data from the National Alzheimer’s 
Coordinating Center (NACC) that compared the 
final clinical diagnosis with the neuropathologi-
cal diagnosis and found that the sensitivity of 
a clinical diagnosis of DLB was only 32% for 
pure DLB, although the specificity was over 
95% [157]. AD often coexists with DLB, and 
this study found that the sensitivity of a clini-
cal diagnosis of AD with DLB was even lower 
at only 12%. Structural neuroimaging does not 
help differentiate DLB from other neurodegen-
erative dementias because structural imaging is 
usually unremarkable in pure DLB and therefore 
not indicated in clinical practice. There is usu-
ally relative preservation of medial temporal lobe 
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structures in DLB compared to AD dementia of 
comparable severity, which is listed as a sup-
portive feature in the 2005 diagnostic guidelines 
for DLB [80, 156]. Occipital atrophy is also not 
typically seen [80]. A small 2007 study (N = 20) 
that used neuropathological criteria as the gold 
standard for diagnosing DLB found that the sen-
sitivity and specificity of the 123I-FP-CIT scan 
in the diagnosis of DLB were 88% and 100% 
respectively, a substantial improvement over the 
initial clinical diagnosis which had a sensitivity 
and specificity of only 75% and 42% respec-
tively [158]. Ten years later, the same group 
reported the largest study (N = 55) of the use-
fulness of 123I-FP-CIT scan in the diagnosis of 
DLB using autopsy confirmation [159]. Subjects 
were recruited from a tertiary care center and the 
study found that the 123I-FP-CIT scan had a sen-
sitivity of 80% and specificity of 92% compared 
with the clinical diagnosis, which had sensitivity 
of 87% and specificity of 72%. The study also 
found a normal scan in 10% of patients with 
autopsy- confirmed DLB due to minimal brain-
stem involvement. A positive 123I-FP-CIT scan 
increases the diagnostic confidence of clini-
cians when there is a clinical diagnosis of pos-
sible DLB [160]. In a large recent clinical study 
which used the clinical evolution of symptoms 
over 6 months as the gold standard for diagnos-
ing DLB rather than neuropathological criteria, 
the presence of a positive 123I-FP-CIT scan and 
parkinsonism and absence of medial temporal 
atrophy at baseline best identified patients who 
went on to develop DLB [161]. It is best used in 
the memory clinic to differentiate DLB from AD 
dementia, and the European Medicine Agency 
has already approved the 123I-FP-CIT scan to dif-
ferentiate probable DLB from AD dementia, but 
this is not yet an FDA-approved indication in the 
United States. The scan does not perform so well 
when used to differentiate DLB from non-AD 
neurodegenerative dementias, such as FTD [162] 
or PD dementia [163], and should not be used for 
this purpose.

Last but not least, the effects of concurrent 
medications on the 123I-FP-CIT scan are still being 
clarified. The package insert from GE Healthcare 
has the following warning—“Drugs that bind 
to the dopamine transporter with high affinity 
may interfere with the image obtained following 

DaTscan administration.” Many of these drugs 
are commonly used psychotropic medications. 
Practical recommendations are available about 
when to stop drugs that reduce 123I-FP-CIT uptake 
by 20% or more [154]. Many patients are already 
on levodopa or a dopamine agonist at the time of 
the scan. Fortunately, dopaminergic therapies do 
not appear to interfere with the scan and, there-
fore, do not need to be discontinued prior to the 
scan [154]. Of note, selegiline (but not rasagiline) 
is listed in the prescribing information from GE 
Healthcare as a drug that may potentially inter-
fere with the scan, but it is not included in the 
aforementioned list of drugs that reduce 123I-FP-
CIT uptake by 20% or more [154].

MIBG scintiscans are approved in the USA 
for the detection and localization of neuro-
endocrine tumors of neuro-ectodermal origin 
(neuroblastoma, primary or metastatic pheo-
chromocytoma), and MIBG myocardial scintig-
raphy was approved in 2013 in the USA under 
the trade name AdreView™ (GE Healthcare) for 
the evaluation of patients with NYHA class 2–3 
heart failure with a left ventricular ejection frac-
tion ≤35%. MIBG myocardial scintigraphy for 
detection of the Lewy body disorders was devel-
oped in Japan. In the Lewy body disorders (iPD 
with or without dementia, DLB), the autonomic 
nervous system, including the sympathetic nerve 
fibers in the cardiac plexus, becomes pathologi-
cally involved, which is not the case in essential 
tremor, APS, or other neurodegenerative demen-
tias [164]. MIBG itself is an inactive physiologic 
analogue of norepinephrine and competes with it 
for uptake by the norepinephrine transporter in 
functionally intact postganglionic sympathetic 
nerve terminals, where it is then stored in ves-
icles. Unlike norepinephrine, it is not metabo-
lized and accumulates in intact synaptic vesicles 
which allows imaging. The MIBG myocardial 
scan therefore tests for the functional integrity of 
the cardiac postganglionic sympathetic innerva-
tion [165]. Reduction in cardiac MIBG uptake in 
the Lewy body disorders has been conclusively 
shown to correlate with loss of sympathetic 
cardiac axons in an autopsy-based study [166]. 
MIBG can be tagged with radioactive iodine, 
either 123I or 131I. 123I is preferred due to its bet-
ter dosimetry, improved image quality leading 
to better anatomical localization on SPECT/
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CT  systems, and lower radiation burden which 
allows a higher dose to be injected [167]. While 
123I has a physical half-life of only 13.13 h, 131I 
has a physical half-life of 8.04 days, so the latter 
is more suitable if delayed scans are necessary 
[167]. Myocardial MIBG uptake can be mea-
sured by anterior planar scintigraphic images of 
the chest (acquisition time of about 5 min) or by 
SPECT generated 3D images (acquisition time of 
over 20 min). Even the slightest patient motion 
can degrade the SPECT images. For standard 
clinical use, use of planar scintigraphic images 
may be adequate [167]. Images can be taken early 
(usually 30 min post- injection of 123I-MIBG) or 
late (usually 4 h post-injection).

MIBG scintiscans can differentiate between 
the Lewy body disorders and APS with high 
sensitivity and specificity. A 2012 meta-anal-
ysis of 13 studies found that the pooled sensi-
tivity and specificity to differentiate iPD from 
APS were 82.6% and 89.2% respectively by 
the early heart- to- mediastinum (H/M) ratio, and 
89.7% and 82.6%, respectively, by the delayed 
H/M ratio [168]. Among the three disorders 
commonly included in the APS, multisystem 
atrophy (MSA) is somewhat unique. Both pro-
gressive supranuclear palsy (PSP) and cortico-
basal degeneration (CBD) are tauopathies. On 
the other hand, MSA is an α-synucleinopathy, 
similar to iPD and DLB, but it is not a Lewy 
body disease; in MSA, misfolded α-synuclein 
inclusions (Papp–Lantos bodies) are found in the 
cytoplasm of oligodendrocytes which makes it an 
oligodendrocyte α-synucleinopathy, while Lewy 
bodies are neuronal aggregates of α-synuclein 
[169]. Furthermore, unlike iPD and DLB, MSA 
involves the central and preganglionic neurons, 
while the postganglionic sympathetic neurons 
are usually spared [170]. The same meta-analysis 
found that the pooled sensitivity and specificity 
for  differentiating iPD from MSA were 90.2% 
and 81.9% respectively from 10 studies [168].

Low uptake on MIBG myocardial scintigra-
phy is listed as a supportive feature in the 2005 
revised diagnostic criteria for DLB [156]. Visual 
analysis of the scan is possible by experienced 
readers and its accuracy in differentiating DLB 
from AD is comparable to a quantitative analy-
sis using either the early [171] or delayed heart-
to- mediastinum (H/M) ratio [172]. Both H/M 

ratios have been shown to be equally useful for 
diagnosing DLB using a cut-off of 2.1–2.2 [171, 
172], since autopsy data shows that even in the 
early phase, cardiac MIBG uptake is already 
reduced by almost 91% in the Lewy body dis-
orders [166]. Visual interpretation and use of 
the early H/M ratio will likely be more useful in 
clinical practice as it can greatly reduce the scan 
time, thus increasing the number of patients that 
can be scanned in a day.

In 2012, Japanese health authorities approved 
MIBG myocardial scintigraphy as a diagnostic 
aid for the Lewy body disorders, and their national 
health insurance agreed to cover it. Its approval 
for these indications has lagged in the United 
States, as there are still concerns about how the 
test performs in real-world situations. At the 
2015 International Dementia with Lewy Bodies 
Conference held at Ft Lauderdale in Florida, a 
strong case was made for the approval of MIBG 
myocardial scintigraphy for the diagnosis of 
DLB. False positive results are the major real- 
world concern, as myocardial 123I-MIBG uptake 
declines with age, while the presence of inciden-
tal Lewy bodies in neurologically normal indi-
viduals increases with age [173]. Moreover, strict 
exclusion criteria have been used in most studies. 
In a 2015 multicenter Japanese study, a very large 
number of patients were excluded, including 
patients with medical disorders and those receiv-
ing pharmacological treatments [172]. This obvi-
ously greatly limits the generalizability of the 
scan to real-world clinical situations. In order to 
overcome this criticism, use of MIBG myocardial 
scintigraphy to diagnose DLB in real-world clinic 
situations was evaluated in a small European 
study [174]. Patients with comorbid medical ill-
nesses and those receiving pharmacological treat-
ments were included. The mean follow- up period 
was 17 ± 14 months (range 6–57 months) and the 
final clinical (not histopathological) diagnosis 
was used as the gold standard; autopsy confir-
mation of neuropathology was available for only 
one patient. Using the delayed H/M ratio cut-off 
of 1.68, 95% of the 20 patients with clinically 
ambiguous diagnoses (DLB versus AD) were 
correctly classified, with sensitivity and specific-
ity values of 100% and 75% respectively. Only 
gender and age were found to be confounders in 
this study—MIBG uptake declined with increas-
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ing age and was lower in men. However, the sam-
ple size was small (N = 20), and demonstration 
of higher specificity in larger clinical replications 
may be necessary before approval for clinical use 
is granted in the United States.

To summarize, neither the 123I-FP-CIT scan 
nor the MIBG scintiscan can directly image 
α-synuclein in vivo, and both have somewhat 
overlapping but still relatively distinct indica-
tions. The 123I-FP-CIT scan is used to image 
striatal dopamine depletion due to degeneration 
of the nigrostriatal neurons, and therefore does 
not distinguish between the neurodegenerative 
causes of parkinsonism, with or without cogni-
tive impairment, unless brain stem involvement 
is minimal as can happen in some cases of DLB 
where one can find a false-negative scan. It dif-
ferentiates between the neurodegenerative and 
non- neurodegenerative causes of parkinson-
ism with some exceptions, as previously noted. 
MIBG scintiscan, on the other hand, detects 
cardiac norepinephrine depletion due to Lewy 
body involvement of the postganglionic sym-
pathetic innervation, and therefore differenti-
ates the Lewy body disorders from non-Lewy 
body disorders that result in parkinsonism and/
or cognitive impairment. Combinations of imag-
ing modalities may be more advantageous than 
any one individually. Given that MSA, PSP, and 
CBD (but not iPD) have signature findings on 
structural imaging, the combination of a brain 
MRI scan and an 123I-FP-CIT scan may be the 
best way to work up APS patients in the clinic 
[175]. Similarly, the combination of 123I-FP-CIT 
scan and MIBG SPECT may more accurately 
differentiate between DLB and AD patients, vis-
à-vis either modality alone [176]. However, in 
clinical practice, it is hard to justify doing two 
scans for one indication. Comparing these imag-
ing modalities across studies is problematic due 
to differences in technique, but a recent small 
study that directly compared both these imaging 
modalities found that the 123I-FP-CIT scan had 
an advantage over delayed MIBG SPECT in dif-
ferentiating DLB from AD patients (area under 
curve was 0.969 for 123I-FP-CIT scan and 0.787 
for MIBG SPECT) [177]. Autopsy confirmation 
of the diagnoses was not available in this study, 
and larger studies with autopsy confirmation are 
needed to resolve this issue.

Amyloid PET is the final molecular imaging 
modality covered in this chapter. It is not yet 
approved for reimbursement for routine clini-
cal use by CMS, although that may change, as 
noted above. Regardless, research on the use of 
amyloid PET imaging has exploded in the last 
several years, and patients who have had amyloid 
PET scans done in research settings are already 
appearing in clinical practices nationwide. 
Therefore, clinicians must have some working 
knowledge of amyloid PET imaging.

The revised model of AD dynamic biomarkers 
postulates that amyloid PET positivity precedes 
brain atrophy as detected by a structural MRI, and 
hypometabolism as detected by FDG-PET; these, 
in turn, precede clinical symptoms and func-
tional decline in AD [178]. A positive amyloid 
PET scan is one of the biomarkers included in 
the 2007 IWG [27] and 2011 NIA-AA diagnostic 
criteria for AD [28]. In order to better understand 
amyloid PET, a brief discussion of AD neuropa-
thology is in order. Amyloid precursor protein 
(APP) is a transmembrane glycoprotein which 
is cleaved by β- and γ-secretases to generate the 
amyloid-beta (Aβ) peptide with 36-43 amino 
acid residues. There is also a parallel non-amy-
loidogenic pathway of APP cleavage mediated 
by α-secretase which does not result in AD. Of 
the Aβ peptides, the most common isoforms are 
Aβ1–40 and Aβ1–42. The former is more abundant 
but the latter is more pathogenic, as it self-aggre-
gates more readily, forming dimers, oligomers 
(both soluble and dispersible), and eventually 
senile plaques composed of insoluble amyloid 
fibrils arranged in β-pleated sheets which result 
in neuronal injury [179, 180]. Senile plaques can 
be further categorized into diffuse and dense-
core plaques, based on their staining with histo-
logic stains, such as Thioflavin-S and Congo Red 
[181]. Diffuse plaques are Thioflavin-S nega-
tive and are commonly found in the brains of 
older individuals. Dense-core plaques contain a 
dense core of Aβ1-42 and become associated with 
microglia and dystrophic neuronal processes 
called dystrophic neurites, and these plaques 
are then known as neuritic plaques [181, 182]. 
Currently available amyloid tracers bind weakly 
to diffuse plaques but have a high affinity for 
neuritic plaques, which are thought to be char-
acteristic of AD pathology [183]. However, even 
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the association between neuritic plaques and AD 
becomes weaker with increasing age, and begins 
to approximate the association of diffuse plaques 
with AD by age 95 [184]. It is important to note 
that the current amyloid tracers can only image 
fibrillary amyloid burden in the brain, which by 
itself is not diagnostic of AD. A positive amy-
loid PET scan cannot conclusively rule in AD 
and has to be interpreted with reference to the 
patient’s clinical history, age, and Apo E ε4 sta-
tus. A recent meta-analysis found that amyloid 
positivity decreased with age in those clinically 
diagnosed with AD, especially in Apo E ε4 non-
carriers, while in Apo E ε4 carriers, the preva-
lence of amyloid positivity remained around 
90% regardless of age [185]. Histopathological 
confirmation of AD diagnosis was not available 
in this meta-analysis. Regardless, the meta-anal-
ysis does suggest that the single clinical indica-
tion for Apo E genotyping in an older individual 
with a clinical diagnosis of AD dementia may 
therefore be for the purpose of accurately inter-
preting an amyloid PET scan. AD cannot be con-
clusively ruled out from a negative amyloid PET 
scan either. In a recent study where subjects were 
recruited from four research centers, the rate of 
amyloid-negative AD ranged from 9% to 21%, 
the majority of whom had a normal CSF Aβ42 
level but half had elevated CSF tau and phospho-
tau levels, indicating the presence of neurodegen-
eration with or without neurofibrillary tangles; 
note again that the final diagnosis was based on 
clinical follow-up, and autopsy confirmation was 
only obtained in three cases in this study [186].

Amyloid tracers have a fascinating history. 
They were developed from histological dyes that 
were modified to develop ligands that not only 
bind with high affinity to the β-pleated sheet 
configuration of amyloid plaques, but also eas-
ily cross the blood-brain barrier to enter the 
brain, thereby allowing PET imaging in vivo. 
After over a decade of work and experimenta-
tion with over 300 compounds, the problem of 
poor brain entry was finally resolved with the 
creation of the 11C-labeled compound called 
BTA-1 by Drs. William Klunk and Chester 
Mathis. Since they were both working at the 
University of Pittsburgh, BTA-1 became known 
as Pittsburgh Compound A (PiA) during the pre-
liminary meetings between Klunk, Mathis and 

the PET researchers from Uppsala University 
where the clinical trials were conducted [187]. 
However, before human trials could be started, 
it was decided to replace PiA with another com-
pound, 11C-6-OH-arylbenzothiazole, due to the 
latter’s superior clearance from the brain, and 
this subsequently came to be known as Pittsburgh 
Compound B (PiB). PiB is a charge- neutral 
benzothiazole analogue of the histologic dye 
Thioflavin-T. The first human study using PiB 
(16 patients with mild AD and 9 controls) was 
published in 2004 [188], and it has since been 
extensively used in research all over the world. 
However, it was unsuitable for clinical practice 
due to the short half-life of 11C of only 20 min, 
which would require an on-site cyclotron [189]. 
This problem was resolved with the creation of 
a number of 18F-labeled ligands based on the 
parent PiB compound, which are commercially 
viable due to the longer 110-minute half- life of 
18F. The first study using an 18F-labeled amy-
loid tracer was published in 2008 [190]. As of 
August 2016, three tracers had been approved by 
the FDA for amyloid PET imaging in the USA—
18F-Florbetapir (AMYViD; Avid) in 2012, 
18F-Flutemetamol (Vizamyl; GE Healthcare) in 
2013, and 18F-Florbetaben (Neuraceq; Piramal) 
in 2014. While 11C-PiB binds to the grey mat-
ter with a high degree of specificity, 18F-labeled 
amyloid tracers have a relatively higher degree 
of off-target white matter uptake approximating 
or even exceeding uptake by the cortical grey rib-
bon, although tracer uptake and retention by grey 
versus white matter varies somewhat between the 
commercially available tracers. Blurring of the 
normal grey matter-white matter demarcation in 
amyloid PET scans using one of these 18F-labeled 
tracers indicates a positive amyloid PET scan 
[182, 191].

In order to provide guidance for the appro-
priate use of amyloid PET in clinical practice, 
the Alzheimer’s Association and the Society of 
Nuclear Medicine and Molecular Imaging con-
vened the Amyloid Imaging Taskforce (AIT) 
which published appropriate use criteria (AUC) 
in 2013 [189]. The group noted 97-100% classifi-
cation concordance between the 18F-radioligands 
vis-à-vis 11C-labeled PiB. The AUC include 
three clinical scenarios where use of amyloid 
PET is appropriate: patients with persistent or 
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 progressive unexplained MCI, patients who 
satisfy the core clinical criteria for AD but 
have an atypical clinical course or etiologically 
mixed presentation, and patients with atypically 
young-onset dementia. The AIT also listed seven 
situations where the use of amyloid PET is inap-
propriate. It was proposed that all scans be “per-
formed under the supervision of and interpreted 
by a physician certified in nuclear medicine or 
nuclear radiology” and that such physicians have 
“must have adequate specific training in amy-
loid PET interpretation.” The scan should be 
appropriately used “only by a dementia expert 
as a single piece of information to support or 
oppose a clinical diagnosis of Alzheimer disease 
dementia or pre- dementia in a patient in whom 
cognitive impairment has been objectively veri-
fied, in whom there is substantial uncertainty 
as to the underlying pathology, and for whom 
greater diagnostic certainty would change man-
agement” [192]. In a companion article, the cre-
dentials of the dementia expert were clarified 
as a physician who self-identifies training and 
board- certification “in neurology, psychiatry 
(italics mine), or geriatric medicine who devotes 
a substantial proportion (>=25%) of patient con-
tact time to the evaluation and care of adults 
with acquired cognitive impairment or demen-
tia” [192]. The first practice guideline for amy-
loid PET imaging of the brain was released by 
the Society of Nuclear Medicine and Molecular 
Imaging in August 2016 [191]. Visual inter-
pretation of the scans is recommended by the 
guideline, but it is also noted that semiquantita-
tive techniques “may be helpful.” The cerebellar 
grey matter is typically used as a reference region 
for visual and semiquantitative interpretation of 
amyloid PET scans, except in very advanced AD 
patients and patients with familial AD where cer-
ebellar plaques may be present; in such cases, the 
pons can be used as an alternate reference region 
[182, 191]. The pros and cons of using these ref-
erence regions have been discussed previously in 
the section on FDG-PET.

The 2013 CMS NCD on amyloid PET imag-
ing in dementia and neurodegenerative disease 
concluded that “…evidence is insufficient to 
conclude that the use of PET amyloid-beta imag-
ing is reasonable and necessary for the diagnosis 

or treatment of illness or injury.” CMS currently 
only allows coverage of a single amyloid PET 
scan per patient through the Coverage with 
Evidence Development (CED) process [193]. 
The Imaging Dementia–Evidence for Amyloid 
Scanning (IDEAS) Study got under way in 2016 
and may change the status quo [194]. The study, 
led by the Alzheimer’s Association and man-
aged by the American College of Radiology and 
the American College of Radiology Imaging 
Network, plans to recruit 19,000 Medicare 
beneficiaries over 4 years, “to demonstrate that 
awareness of the results of amyloid PET imaging 
can assist physicians in making more informed 
decisions about clinical management” [194]. 
Board- certified neurologists, psychiatrists (ital-
ics mine), and geriatric medicine physicians can 
enroll as referring providers on the study website 
(www.Ideas-Study.org). Clinical use of amyloid 
PET has some limitations, however. According 
to the revised AD biomarker model, amyloid 
deposition has already plateaued by the time the 
earliest symptoms of AD dementia become evi-
dent [178]. Therefore, using predetermined amy-
loid thresholds on PET as inclusion criteria for 
disease-modifying therapy trials in AD appears 
to be justified, since an early and reliable diagno-
sis of AD cases is critical for the evaluation of the 
therapy; recall that, in the bapineuzumab trials, 
36% of APOE ε4 noncarriers were found to have 
a negative PiB-PET scan at baseline [195]. The 
situation in clinical practice is somewhat differ-
ent. Due to poor clinicopathological correlation 
in the dementias [196], the clinical question is 
usually a broader one of whether a patient has 
dementia due to AD or another etiology, rather 
than a narrower one of whether a patient has 
AD dementia or no dementia at all. FDG- PET 
is much more suitable for addressing the broader 
question than amyloid PET. Also, the 2015 meta-
analysis [185] suggests that amyloid PET may be 
most useful for ruling in AD dementia in young-
onset cases, which is also one of the three clini-
cal indications for amyloid PET in the AUC, but 
young-onset (non-Medicare) patients are unfor-
tunately excluded from the IDEAS study.

Finally, as far as molecular imaging of other 
proteins involved in neurodegenerative demen-
tias is concerned, there is active research going 
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on presently on PET imaging of tau deposits in 
the brain, which is a neuronal injury biomarker 
[197], but it is likely several years away from 
entering routine clinical practice. The NIH-
supported ADNI-3 is a 5-year study that started 
recruiting subjects in 2016 and includes tau PET 
[198]. With the advent of amyloid and tau PET, a 
completely new A/T/N classification scheme for 
AD has been proposed, in which A indicates an 
Aβ biomarker, T indicates a tau pathology bio-
marker, and N indicates a biomarker of neuro-
degeneration or neuronal injury, each of which 
is then rated in a binary fashion as + or - [199]. 
PET tracers that can be used to directly image 
α-synuclein in vivo are being studied as well 
[200], but development of a commercially use-
ful tracer is still many years away. Transactive 
response DNA binding protein 43 kDa (TDP-43) 
is a protein that is implicated in the pathogenesis 
of amyotrophic lateral sclerosis (ALS), chronic 
traumatic encephalopathy, and some types of 
frontotemporal lobar degenerations, among other 
disorders. Research into developing a PET tracer 
that can be used to image TDP-43 in vivo is just 
getting under way with initial funding from the 
ALS Association.

 Practical Aspects of Archiving 
and Viewing Imaging Studies
Almost all radiology facilities across the USA 
now use a Picture Archiving and Communication 
System (PACS), which allows electronic stor-
age and retrieval of digital images in the Digital 
Imaging and Communications in Medicine 
(DICOM) format. A clinical PACS allows images 
to be acquired via the modality acquisition com-
puter. The images are then routed to a PACS 
server via a DICOM gateway. These can be then 
accessed from different diagnostic workstations 
within the intranet. Different modes of image dis-
tribution are used, which depend upon whether 
the imaging department is organized by organ 
system or by imaging modality [201]. The PACS 
typically interfaces with and is integrated with a 
dedicated Radiology Information System (RIS), 
which handles not only the diagnostic reports but 
also workflow management and billing  [202]. 

Larger medical centers now have multiple PACS 
archives which are integrated with the EMR. Web- 
based technology allows the images in the PACS 
archives to be displayed on practically any web 
browser. The web server accesses and processes 
the DICOM images into JPEG or GIF format 
before sending them to the browser [201]. Web- 
based medical imaging systems allow the clinician 
to view the images even from remote locations.

Hospitals have established virtual private 
networks (VPN) which allow digital images to 
be electronically “pushed” between hospitals 
in the network. This greatly reduces the need 
for requesting images on portable media, and 
not only allows viewing of the images usually 
within just a few hours of the request, but has 
also resolved the problems of corrupted media, 
confidential storage, and eventual safe disposal 
of the media. Every patient should be questioned 
regarding any prior head imaging studies. In 
patients where structural imaging has already 
been done, the clinician should never obtain just 
the original diagnostic report and “cut and paste” 
it into the clinic note, but make every effort to 
obtain the scan for personal review, preferably 
via the hospital’s VPN. The hospital’s medical 
imaging library will typically assist with this pro-
cess, and front-office staff can be easily trained to 
automatically obtain any prior scans prior to the 
patient’s first clinic visit.

Real-time access to a web-based image system 
is imperative not only for the referring psychia-
trist to be able to view the scans, whether done 
locally or obtained from a remote location via 
the VPN, but also to show the images to patients 
during an office visit. This not only helps edu-
cate patients and families about the disease but 
is also a remarkably effective way to build rap-
port. Patients will sometimes ask for copies of 
their scans and the hospital’s imaging department 
should be encouraged to provide copies of scans 
done locally. At times, patients and families will 
even take pictures of the scans in the office with 
their cellphone cameras, and this should not be 
discouraged as long as other patients’ confidenti-
ality is not being inadvertently violated (e.g., care 
must be taken to close another patient’s medical 
record tab that may be lurking in the corner of 
the EMR).
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 Conclusion
While imaging and fluid (blood and CSF) bio-
markers do not yet have a role to play in diag-
nosing psychiatric disorders in the clinic with 
the exception of neurocognitive disorders, their 
role in diagnosing primary psychiatric disorders 
is expected to greatly increase within the next 
decade. On the other hand, imaging biomarkers 
have already arrived in the memory and move-
ment disorders clinics, and the various imaging 
modalities that have been discussed occupy an 
important place in the diagnostic work-up of 
these patients. Specific biosignatures of the com-
mon neurocognitive and movement disorders 
have been validated but have not been covered 
in this chapter as these details will be provided 
elsewhere in the textbook.

With the burgeoning elderly population in the 
USA, especially the “oldest-old” who are above 
the age of 85 [203], there continues to be an 
exponential increase in the numbers of dementia 
patients in the country and an increasing shortage 
of specialists trained in geriatric neurology, geri-
atric psychiatry, or geriatric medicine to take care 
of them. It is projected that, by the year 2050, 
13.8 million people in the USA will suffer just 
from AD dementia [204]. Primary care physi-
cians, adult psychiatrists, general neurologists 
and physician extenders have therefore become 
front-line providers of dementia care by default, 
but many of these providers feel ill-equipped to 
provide such care [205]. Like their neurology 
and neurosurgery colleagues, psychiatrists poten-
tially have, or can develop with some effort and 
training, considerable expertise in the imaging 
modalities that are relevant to their clinical prac-
tice. Even if psychiatrists are not comfortable 
ordering imaging studies, they will increasingly 
see patients who have had scans done elsewhere 
and will want to review these with their treating 
psychiatrist. Adequate practical training in order-
ing and interpreting imaging studies is therefore 
critical for providing psychiatrists with the tools 
they will need in order to provide the best pos-
sible care to patients and their families.
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 Mild Neurocognitive Disorder

Abstract
Mild neurocognitive disorder is thought to be an 
intermediate stage between normal age- associated 
cognitive changes and major neurocognitive disor-
der. Individuals with mild neurocognitive disorder 
have a faster rate of progression to major neurocog-
nitive disorder than age-matched controls. Known 
risk factors for progression to major neurocogni-
tive disorder include greater cognitive deficits at 
baseline, the presence of the APOE4 carrier gene, 
greater brain volume changes, cerebrospinal fluid 
changes, and the presence of neuropsychiatric 
symptoms. Current data indicates that the progres-
sion of mild neurocognitive disorder to major neu-
rocognitive disorder can be delayed through the use 
of cognitive and physical training. Unfortunately, 
studies of pharmacotherapeutic agents do not indi-
cate any benefit for cholinesterase inhibitors, the 
anti-inflammatory drug rofecoxib, and antioxidants 
in slowing the progression of mild neurocognitive 
disorder to major neurocognitive disorder.

Keywords
Mild neurocognitive disorders; Mild cognitive 
impairment; Assessment; Prevention; Treatments

 Introduction

The Diagnostic and Statistical Manual of Mental 
Disorders, fifth edition (DSM-5), describes mild 
neurocognitive disorder as a condition character-

ized by modest cognitive decline from a previous 
level of performance in one or more cognitive 
domains [1]. In addition, there are subjective 
complaints of mild cognitive decline and objec-
tive evidence for modest cognitive decline from 
standardized assessments. However, this cog-
nitive decline does not result in impairments in 
activities of daily living life. Furthermore, these 
cognitive deficits do not occur exclusively in the 
context of a delirium and are not due to another 
psychiatric disorder. It is also stated in the DSM-5 
that the mild neurocognitive disorder can have 
different etiologies including Alzheimer’s dis-
ease (AD), vascular disease, frontotemporal lobar 
degeneration, Lewy body disease, Parkinson’s 
disease, etc. Mild neurocognitive disorder may 
be associated with clinically significant behav-
ioral disturbances including delusions, hallucina-
tions, mood symptoms, apathy, etc.

Mild neurocognitive disorder was previously 
referred to as mild cognitive impairment (MCI). 
The term MCI was first used by Reisberg et al. to 
describe individuals who were rated as a 3 on the 
Global Deterioration Scale (GDS) [2–5]. MCI was 
then used to classify individuals who were rated as 
a 0.5 on the Clinical Dementia Rating Scale (CDR) 
[6, 7]. Petersen et al. classified MCI as a distinct 
diagnostic entity that could be differentiated from 
dementia (major neurocognitive disorder) [8].

 Epidemiology

The prevalence of mild neurocognitive disor-
der ranges from 12 to 18% among individuals 
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≥60 years in age [9]. The prevalence of mild 
neurocognitive disorder increases with age [10]. 
In addition, mild neurocognitive disorder may be 
more common among men, in those who were 
never married and in those individuals with 
APOE epsilon3epsilon4 or epsilon4epsilon4 
genotypes. Mild neurocognitive disorder is also 
noted to be less prevalent among individuals with 
greater number of years of education.

 Neurobiology

The brains of individuals with mild neurocogni-
tive disorder show neuropathologic changes that 
are intermediate between normal aging and early 
major neurocognitive disorder which indicates a 
transitional state [11–13]. Common pathologic 
findings observed in the brains of individuals 
with mild neurocognitive disorder include argyr-
ophilic grain disease, hippocampal sclerosis, and 
vascular lesions. The brains of these individuals 
show atrophy of the medial temporal lobe, ento-
rhinal cortex, hippocampus, and the posterior 
cingulate gyrus [14]. Increased beta-amyloid 
(Aβ) deposition is seen in the lateral frontal and 
posterior cingulate cortices, medial and the lat-
eral parietal lobes, and the lateral temporal lobe 
on amyloid PET scans [15, 16].

 Outcomes

Individuals with mild neurocognitive disorder 
progress to major neurocognitive disorder at a 
rate of approximately 10–15% per year [17–21]. 
These rates are significantly greater than the 
population incidence rates for major neurocogni-
tive disorder which is 1–2% per year [22]. The 
risk factors for progression include the severity 
of cognitive impairment at the time of evaluation, 
apolipoprotein E ε4 (APOE4) carrier status, neu-
ropathological changes, functional changes noted 
in the brain, and changes in the cerebrospinal 
fluid β-amyloid and tau protein levels [23].

Hippocampal atrophy also predicts the rate 
of progression of mild neurocognitive disorder 
to major neurocognitive disorder [24]. In addi-
tion, greater ventricular annual percent volume 
change and greater whole brain annual percent 
volume change predicts the conversion from 
mild neurocognitive disorder to major neuro-

cognitive disorder [25, 26]. Individuals with 
reduced blood flow in the temporoparietal and 
posterior cingulate association cortices have a 
faster rate of progression to major neurocog-
nitive disorder [27]. The combination of CSF 
t-tau/Aβ(1–4) ratio and MRI biomarkers or 
impairments noted on neuropsychological tests 
can predict the conversion of mild neurocogni-
tive disorder to major neurocognitive disorder 
correctly in approximately 64% of the cases 
[28]. Additionally, the presence of neuropsychi-
atric symptoms increases the rate of conversion 
from mild neurocognitive disorder to major neu-
rocognitive disorder [29–33].

 Assessment

When individuals present with cognitive dif-
ficulties, the first step is to obtain a thorough 
clinical history from the individual and reliable 
informants [23, 34]. This should be followed by 
a mental status examination, quantifying and 
qualifying of the cognitive difficulties using 
standardized cognitive tests, and a functional 
assessment [22]. A formal neuropsychological 
assessment should be done which evaluates all 
the major cognitive domains including execu-
tive functions, attention, language, memory, and 
visuospatial skills and assists in differentiat-
ing the cognitive changes associated with nor-
mal aging, mild neurocognitive disorder, and a 
major neurocognitive disorder [22]. Cognitive 
impairment resulting from disorders like depres-
sion, medical conditions like hypothyroidism 
or strokes, substance abuse, or medication side 
effects should be ruled out [1, 35]. Physical 
examination, appropriate laboratory tests, and 
neuroimaging studies aid in understanding the 
etiologies for cognitive impairment. Biomarkers 
for beta-amyloid (Aβ) deposition and neuronal 
injury may aid in diagnostic clarification. The 
biomarkers for Aβ deposition include the cere-
brospinal fluid (CSF) concentrations of Aβ42 
and positron emission tomography (PET) amy-
loid imaging. Biomarkers for neuronal injury 
include CSF tau/phosphorylated tau proteins, 
hippocampal/medial temporal atrophy, the rate 
of atrophy of the whole brain, fluorodeoxyglu-
cose (FDG) PET imaging, and SPECT perfusion 
imaging studies.
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 Prevention

Current data indicates that participation in cog-
nitively stimulating activities involving visual 
and information processing like reading, doing 
crossword puzzles, and playing games like chess 
is protective against cognitive decline [17, 21, 
24, 36, 37].

 Treatments

 Non-pharmacological

Longitudinal cohort studies of healthy older 
adults indicate that involvement in intellectu-
ally stimulating activities is associated with a 
reduced risk of cognitive decline [38]. The sys-
tematic literature review by Jean et al. found 
that cognitive intervention programs do improve 
memory, mood, and the quality of life [39]. The 
rate of cognitive decline among older adults was 
also reduced in a randomized controlled trial of 
physical activity intervention over a 24-week 
period [40].

Li et al. in their meta-analysis found that cog-
nitive interventions among individuals with mild 
neurocognitive disorder improved their over-
all cognition [41]. Small positive effects were 
noted on episodic memory, semantic memory, 
executive functioning, visuospatial ability, atten-
tion, processing speed, and general cognition. 
Moderate benefits on language were also noted 
in the study. Self-rated anxiety and functional 
abilities also improved in the intervention group 
when compared to self-rated memory problem, 
quality of life, activities of daily living, and 
depression scores.

Cognitive training was found to improve vari-
ous aspects of cognition. These include memory, 
executive functioning, processing speed, atten-
tion, fluid intelligence, and subjective cognitive 
performance in a systematic review of random-
ized controlled trials (RCTs) and clinical studies 
among healthy older adults and individuals with 
mild neurocognitive disorder [42]. However, 
improvements in everyday life activities were 
limited even with the cognitive training.

Epidemiological data indicates that Mediterra-
nean diet, physical activity, and moderate alcohol 
consumption are protective against the develop-

ment of mild neurocognitive disorder, whereas 
cigarette smoking promotes the development of 
mild neurocognitive disorder [43]. Available data 
indicates that the substitution of vitamin B12, 
vitamin D, or testosterone for the treatments for 
hyperhomocysteinemia, subclinical hypothy-
roidism, or hormone replacement therapy after 
menopause do not benefit individuals with mild 
neurocognitive disorder.

 Pharmacological

There are no Food and Drug Administration 
(FDA)-approved medications for the treatment of 
mild neurocognitive disorder. However, different 
classes of drugs have been tested to delay the pro-
gression of individuals to major neurocognitive 
disorder [23].

Raschetti et al. in their systematic review 
found trials for donepezil, rivastigmine, and 
galantamine that compared these drugs to a pla-
cebo among individuals with mild neurocogni-
tive disorder [44]. These trials lasted between 
24 weeks and 3 years. The investigators found no 
benefit for these drugs in reducing the probability 
of conversion from mild neurocognitive disorder 
to major neurocognitive disorder when compared 
to the placebo. Diniz et al. in their meta-analysis 
found that 15.4% of the individuals assigned to 
the cholinesterase inhibitor-treated group pro-
gressed to major neurocognitive disorder when 
compared to 20.4% in the placebo group [45].

Thal et al. in a double-blind study investigated 
whether rofecoxib could delay the progression 
of mild neurocognitive disorder to major neuro-
cognitive disorder due to AD among individuals 
≥65 years in age [46]. These individuals were 
randomized to receive either rofecoxib 25 mg a 
day or placebo for up to 4 years [46]. There were 
no differences between the two groups on cogni-
tive or global functions. Adverse events, serious 
adverse events, and the number of individu-
als who discontinued treatment due to adverse 
events were similar between the two groups. 
Discontinuation rate due to drug-related adverse 
events was 8.0% in the rofecoxib group and 5.6% 
in the placebo group, respectively.

Petersen et al. in their study randomized individ-
uals with mild neurocognitive disorder to receive 
either 2000 IU of vitamin E a day, 10 mg of done-
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pezil a day daily, or a placebo for 3 years [47]. The 
primary outcome was the development of possible 
or probable major neurocognitive disorder due to 
AD. The overall rate of progression of mild neu-
rocognitive disorder to major neurocognitive dis-
order due to AD was 16% per year. There were no 
significant differences noted in the probability of 
progression to major neurocognitive disorder due 
to AD among the vitamin E group. The investiga-
tors found that in the first 12 months of the study, 
individuals in the donepezil group had a reduced 
likelihood of progression to major neurocognitive 
disorder due to AD when compared with the pla-
cebo group, P = 0.04. The investigators also found 
that among carriers of one or more APOE4 allele, 
the benefit of donepezil was evident throughout 
the 3-year study period, but the rate of progression 
to major neurocognitive disorder due to AD was 
no different between the groups.

Cooper et al. in a systematic review of random-
ized controlled trials (RCTs) found that the use of 
cholinesterase inhibitors among individuals with 
mild neurocognitive disorder did not reduce the 
incidence of major neurocognitive disorder [48]. 
They found that cognition improved in single 
trials of a heterogeneous psychological group 
intervention over 6 months; piribedil, which is 
a dopamine agonist over 3 months; and donepe-

zil over a 48-week period. Additionally, nicotine 
improved attention over 6 months. A review on 
the use of antioxidants among individuals with 
mild neurocognitive disorder did not reveal any 
benefits for this class of medications [49].

These studies indicate that pharmacotherapy 
has not been shown to delay the progression of 
individuals with mild neurocognitive disorder to 
major neurocognitive disorder. Table 16-1 pro-
vides a summary of treatment studies for mild 
neurocognitive disorder.

 Conclusions

Mild neurocognitive disorder represents an 
intermediate stage between the normal cogni-
tive changes associated with aging and major 
neurocognitive disorder. Individuals with mild 
neurocognitive disorder have been noted to have 
greater rates of progression to major neurocog-
nitive disorder. Risk factors for progression to 
major neurocognitive disorder include greater 
cognitive deficits at baseline, the APOE4 carrier 
status, greater brain volume and CSF changes, 
and the presence of neuropsychiatric symptoms. 
Available data indicates that cognitive and physi-
cal training appears to slow the progression of the 
disease process. Studies of pharmacotherapeutics 

Table 16-1. Summary of treatment studies for mild neurocognitive disorder [38–42, 44–49]

Interventions Type of study Outcomes

Intellectually stimulating 
activities [38]

Review The risk of cognitive decline and conversion to major neurocognitive 
disorder was reduced

Cognitive intervention 
program [39]

Systematic literature 
review

There were improvements noted for memory, mood, and quality of 
life

Physical activity [40] RCT The rate of cognitive decline was reduced
Cognitive interventions  

[41]
Meta- analysis There were overall improvements noted on cognition and self-rating 

scales
Cognitive interventions  

[42]
Systematic review  

of RCTs
Improvements were noted on cognition but not on function

Cholinesterase inhibitors 
[44]

Systematic review There was no reduction noted in the rate of conversion to major 
neurocognitive disorder

Cholinesterase inhibitors 
[45]

Meta- analysis There was no reduction noted in the rate of conversion to major 
neurocognitive disorder

Rofecoxib [46] RCT There was no reduction noted in the rate of conversion to major 
neurocognitive disorder

Vitamin E, donepezil, or 
placebo [47]

RCT There was no reduction noted in the rate of conversion to major 
neurocognitive disorder

Pharmacotherapy [48] Systematic review  
of RCTs

There were no benefits noted for cholinesterase inhibitors in reducing 
the rate of conversion to major neurocognitive disorder

Antioxidants [49] Review There were no benefits noted
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have not noted any benefit cholinesterase inhibi-
tors, the anti-inflammatory drug rofecoxib, and 
antioxidants in slowing the progression of mild 
neurocognitive disorder to major neurocognitive 
disorder.

 Major Neurocognitive Disorder

Abstract
Major neurocognitive disorder is the most com-
mon neurodegenerative condition in the world 
and is also the leading cause of dependence 
and disability among older adults. Alzheimer’s 
disease is the most common etiology for major 
neurocognitive disorder. The known risk factors 
for major neurocognitive disorder include older 
age, female sex, lower educational status, obe-
sity, smoking, hypertension, diabetes mellitus, 
and hyperlipidemia. The differential diagnoses 
for major neurocognitive disorder include both 
depression and delirium. Research data indicates 
that approximately a third of the cases of major 
neurocognitive disorder due to Alzheimer’s dis-
ease may be preventable by modifying the risk 
factors including diabetes, depression, smoking, 
physical inactivity, midlife hypertension, midlife 
obesity, and low educational status. The Food 
and Drug Administration (FDA) has approved 
acetylcholinesterase inhibitors and memantine 
for use in major neurocognitive disorders due to 
Alzheimer’s disease and the acetylcholinesterase 
inhibitor rivastigmine for use among individu-
als with major neurocognitive disorder due to 
Parkinson’s disease.

Keywords
Major neurocognitive disorder; Alzheimer’s dis-
ease; Vascular disease; Frontotemporal lobar 
degeneration; Lewy body disease; Parkinson’s dis-
ease; Acetylcholinesterase inhibitors; Memantine

 Introduction

The Diagnostic and Statistical Manual of Mental 
Disorders, fifth edition (DSM-5), states that 
major neurocognitive disorder is characterized 
by a decline from a previous level of perfor-

mance in one or more cognitive domains includ-
ing attention, executive functioning, learning, 
memory, and language [50]. The document also 
indicates that this cognitive decline is noted by 
the individual, a knowledgeable informant, or by 
a clinician caring for the individual. In addition, 
this decline in cognition is identifiable by either 
a standardized neuropsychological assessment or 
by a quantifiable clinical assessment. The DSM-5 
also states that this decline in cognition is asso-
ciated with an impairment in activities of daily 
living. However, this cognitive decline should 
not occur in the context of delirium or be second-
ary to another  psychiatric disorder like a major 
depressive disorder or schizophrenia.

The DSM-5 lists various etiologies for major 
neurocognitive disorder including Alzheimer’s 
disease, vascular disease, frontotemporal lobar 
degeneration, Lewy body disease, and Parkinson’s 
disease [50]. The DSM-5 also notes that major neu-
rocognitive disorder may be associated with clini-
cally significant behavioral disturbances including 
delusions, hallucinations, mood symptoms, and 
apathy among others. In the DSM-5, major neu-
rocognitive disorder may be classified into mild, 
moderate, and severe based on the extent of the 
difficulties that the individual encounters with 
activities of daily living.

For details regarding the diagnostic criteria for 
major neurocognitive disorder due to different 
etiologies, kindly refer to the DSM-5 [50]. New 
criteria and guidelines to diagnose Alzheimer’s 
disease have been jointly issued by the interna-
tional workgroups convened by the Alzheimer’s 
Association and the National Institute on Aging 
(NIA) [51]. Please refer to the Alzheimer’s 
Association webpage to access these new criteria 
and guidelines.

 Epidemiology

At present, it is estimated that approximately 35.6 
million people worldwide have major neurocogni-
tive disorders, and this number is going to increase 
to about 115.4 million by 2050 [52]. Additionally, 
among older adults worldwide, major neurocog-
nitive disorder is thought to be the leading cause 
of dependence and disability [53, 54]. In the 
United States, approximately 14% of individuals 
in the seventh decade of life have some form of 
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major neurocognitive disorder [55]. This preva-
lence increases to approximately 37.4% among 
individuals in ninth decade of life. Alzheimer’s 
disease is the most common etiology for major 
neurocognitive disorder accounting for approxi-
mately 68% of all cases [56]. Approximately five 
million individuals in the United States 65 years 
and older have a diagnosis of major neurocogni-
tive disorder due to Alzheimer’s disease [56]. It 
is estimated that by 2050, the number of cases of 
major neurocognitive disorder due to Alzheimer’s 
disease in the United States will rise to almost 
fourteen million [56].

 Risk Factors

Data indicates that increasing age is the strongest 
and most consistent risk factor for the development 
of major neurocognitive disorder [52, 57]. In addi-
tion, the prevalence of major neurocognitive dis-
order is higher in women when compared to men 
and in the institutional settings when compared to 
the community [58]. An additional risk factor for 
major neurocognitive disorder is low levels of for-
mal school education [59]. Higher levels of physi-
cal activity are protective from the development 
of major neurocognitive disorders. Additionally, 
three or more servings a week of oily fish like 
salmon, tuna, herring, etc., are associated with 
lower-risk major neurocognitive disorders. The use 
of Mediterranean, DASH (Dietary Approaches to 
Stop Hypertension), and MIND (Mediterranean-
DASH Diet Intervention for Neurodegenerative 
Delay) diets are all associated with a lower risk for 
major neurocognitive disorders [59, 60].

Reduced or no alcohol intake is protective 
against the development of major neurocogni-
tive disorders [59]. Evidence also indicates that 
smoking increases the risk for major neurocog-
nitive disorder. However, smoking cessation 
in later life can still reduce the risk for major 
neurocognitive disorder. Lower risk of major 
neurocognitive disorder has been noted in older 
individuals who engage in cognitively stimulat-
ing activities like reading or playing puzzles. 
Higher levels of social engagement are also 
associated with a reduced risk for major neuro-
cognitive disorder.

Hypertension, atrial fibrillation, cerebrovascu-
lar accidents, high cholesterol in midlife, obesity 

and high body mass index in midlife, elevated 
blood glucose, and Type II diabetes increase the 
risk for major neurocognitive disorders [59, 61]. 
However, data indicates that elevated blood glu-
cose and Type II diabetes increase the risk for 
major neurocognitive disorder, independent of 
other cardio-metabolic risk factors.

Depressive symptoms and clinically significant 
depression are both mid- and late-life risk fac-
tors for the development of major  neurocognitive 
disorders [59]. Additionally, repeated moder-
ate to severe head injuries increase the risk for 
major neurocognitive disorder. The sustained use 
(≥36 months) of benzodiazepines, anticholiner-
gics, and antihistamines can increase the risk for 
major neurocognitive disorder [62–64].

Recent data indicates that the use of estro-
gen, statins, antihypertensive, and nonsteroidal 
anti- inflammatory agents can reduce the risk for 
major neurocognitive disorder, although older 
data had indicated no such benefit when using 
these agents [65–69].

In addition, the use of folate, vitamins E and 
C, and coffee can reduce the risk for the devel-
opment of major neurocognitive disorder due 
to Alzheimer’s disease [65]. No association has 
been noted between occupational exposures 
and the development of major neurocognitive 
disorder.

 Neurobiology

 Major Neurocognitive Disorder 
Due to Alzheimer’s Disease

Among individuals with major neurocognitive 
disorder due to Alzheimer’s disease, the impor-
tant pathophysiological change in the brain is the 
development of extracellular amyloid plaques 
and intracellular neurofibrillary tangles [70]. 
The amyloid plaques consist of beta-amyloid 1–42 
which exhibits greater propensity for aggrega-
tion. The amyloid cascade hypothesis describes 
the sequence of molecular events that results in 
the formation of amyloidogenic protein from 
the amyloid precursor protein (APP). Among 
individuals with major neurocognitive disor-
der due to Alzheimer’s disease, the clearance of 
beta- amyloid from the brain is also impaired. In 
addition, amyloidogenesis is accompanied by 
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the inflammation of the brain which often occurs 
early in the course of the illness.

The major genetic risk factor for major neu-
rocognitive disorder due to Alzheimer’s disease 
is the presence of apolipoprotein E ε4 genes 
[71]. The lifetime risk for Alzheimer’s disease 
among individuals who are homozygotes for 
apolipoprotein E ε4 genes is more than 50% 
when compared to the overall risk of 11% for 
men and 14% for women without the apolipo-
protein E ε4 genes. Evidence indicates that the 
presence of apolipoprotein E ε4 genes enhances 
the accumulation of insoluble beta-amyloid in 
the brain. Mutations in amyloid precursor pro-
teins and presenilin 1 and 2 genes result in the 
enhanced production of beta-amyloid and tau 
proteins. It is thought that the deposition of beta-
amyloid acts as a trigger for the disease process 
in Alzheimer’s disease.

 Major Neurocognitive Disorder 
Due to Vascular Disease

Atherosclerosis of large and small vessels and 
diseases like cerebral amyloid angiopathy can 
cause cortical and subcortical infarcts, micro-
infarcts in gray matter, white matter lesions, 
and large and small cerebral hemorrhages that 
can result in the development of major neu-
rocognitive disorder [72, 73]. It is postulated 
that a reduction in cerebral blood flow below a 
critical level (approximately 40% to 50%) can 
significantly worsen cognition. The severity of 
cognitive deficits is directly correlated with the 
total burden of vascular pathology. Disruption 
of blood supply to the white matter tracts and 
gray matter of the brain disrupts neural trans-
mission and brain connectivity and also causes 
cerebral atrophy. Cerebral autosomal dominant 
arteriopathy with subcortical infarcts and leuko-
encephalopathy (CADASIL) caused by a frame-
shift mutation in the notch gene on chromosome 
19 can result in major neurocognitive disorder 
due to vascular disease [72]. Apolipoprotein E 
ε4 (associated with Alzheimer’s disease and 
cardiovascular disease) and MTHFR rs1801133 
(related to homocysteine metabolism) genes 
have been found to be associated with the devel-
opment of major neurocognitive disorder due to 
vascular disease.

 Major Neurocognitive Disorder 
Due to Frontotemporal Lobar 
Degeneration

Degeneration of the frontal and temporal lobes 
and associated neuronal loss, gliosis, and micro- 
vacuolations results in major neurocognitive 
disorder due to frontotemporal lobar degenera-
tion [74, 75]. Abnormal accumulation of the tau 
 protein (FTLD-TAU), the microtubule-associated 
protein tau (MAPT), or the 43-kD TAR DNA- 
binding protein (TDP-43) (FTLD-TDP) in the 
brain is the cause for the majority (approximately 
90%) of cases of major neurocognitive disorder 
due to frontotemporal lobar degeneration [74]. 
Abnormal accumulation of fused in sarcoma 
(FTLD-FUS) protein in the brain results in a 
minority of the cases of major neurocognitive dis-
order due to frontotemporal lobar degeneration. 
Very rarely, frontotemporal lobar degeneration 
may be present with ubiquitin-only or p62-only 
positive inclusions or without any inclusions. In 
approximately 40% of the cases of major neuro-
cognitive disorder due to frontotemporal lobar 
degeneration, a family history of major neuro-
cognitive disorder is reported. However, auto-
somal dominant inheritance only accounts for 
approximately 10% of cases. In approximately 
60% of cases of inherited frontotemporal lobar 
degeneration, mutations of the C9orf72, MAPT, 
and GRN genes are noted. In approximately 25% 
of cases of familial frontotemporal lobar degen-
eration, mutations in the C9orf72 gene are noted. 
The mutations of C9orf72 gene are also thought 
to be the most common genetic cause of major 
neurocognitive disorder due to frontotemporal 
lobar degeneration and amyotrophic lateral scle-
rosis. Approximately 5% to 20% cases of familial 
frontotemporal lobar degeneration are thought to 
be due to mutations of the MAPT and GRN genes.

 Major Neurocognitive Disorder 
Due to Lewy Body Disease

The brains of individuals with major neurocog-
nitive disorder due to Lewy body disease present 
with cortical and subcortical Lewy bodies [76]. 
The Lewy bodies are intracellular inclusions that 
have an eosinophilic core [76]. Major neurocog-
nitive disorder due to Lewy body disease, PD, 
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and multiple system atrophy (MSA) are called 
synucleinopathies. In the brain of individuals 
with PD, the Lewy bodies are primarily present 
in the substantia nigra and the brainstem nuclei. 
The brains of individuals with major neuro-
cognitive disorder due to Lewy body disease 
may also present with beta-amyloid deposits 
and tau neurofibrillary tangles but with a lower 
density than seen in the brain of individuals 
with Alzheimer’s disease. Additionally, there 
is neuronal loss in the brains of these individu-
als [77]. The presence of cortical beta-amyloid 
and tau-containing neurofibrillary tangles indi-
cates more severe disease state. The majority of 
cases of major neurocognitive disorder due to 
Lewy body disease are sporadic. Some sporadic 
cases may also present with apolipoprotein E 
ε4 alleles. However, mutations of the SNCA and 
LRRK2 genes are seen in rare cases with autoso-
mal dominant inheritance.

 Quality of Life and Prognosis

Among individuals with major neurocognitive 
disorder across all stages of severity of the ill-
ness – mild, moderate, and severe – functional 
abilities appear to be the only consistent factor 
that affects their quality of life [78]. For individu-
als with major neurocognitive disorder who live 
in care institutions, environmental factors and 
quality of care are important factors affecting 
their quality of life [78]. For the individuals who 
are living in a community setting, religious fac-
tors appear to be the only factor that appears to 
affect their quality of life. Cognition appears to 
have a stronger influence on the quality of life 
of those individuals who live in care institutions 
than with those who live in communities.

Death is the final outcome for all individuals 
with major neurocognitive disorder [79]. The 
average survival time after a diagnosis for major 
neurocognitive disorder varies between 3 and 
12 years. Among individuals with Alzheimer’s 
disease, those who had the onset of illness before 
the age of 75 years appear to have a longer life 
expectancy than those individuals who had onset 
after 75 years. Among individuals with major 
neurocognitive disorder due to vascular disease, 
life expectancy varies between 3 and 5 years. 
Among individuals with major neurocognitive 
disorder due to frontotemporal lobar degenera-

tion, death occurs approximately 8 years after 
the onset of symptoms [74]. For individuals with 
major neurocognitive due to Lewy body disease, 
the median survival time is approximately 5 years 
after the onset of symptoms [80].

 Assessment

The first step in the evaluation of individuals 
with major neurocognitive disorder is to obtain 
a comprehensive history from the individual and 
a reliable informant [81]. The salient aspects of 
the history should include the progress of their 
present condition, medical history, medication 
history, substance use history, family and social 
history, and any impairment in basic or instru-
mental activities of daily living. The next step 
is the completion of a thorough mental status 
examination [81]. Behavioral symptoms are 
commonly seen among individuals with major 
neurocognitive disorder. These symptoms can 
occur at any time during the course of the illness. 
Common behavioral symptoms include apathy, 
depression, anxiety, paranoia, and auditory or 
visual hallucinations. Screening tests such as the 
Mini-Mental State Examination, the Mini-Cog, 
the Montreal Cognitive Assessment, or the Saint 
Louis University Mental Status Examination 
can assist in evaluating the individual’s cogni-
tion [82, 83]. Available evidence indicates no 
superiority for one screening test over the others 
in differentiating the various subtypes of major 
neurocognitive disorder. It is also recommended 
to repeat the cognitive tests on multiple occasions 
over a period of several months to track cognitive 
changes [84]. Table 16-2 enumerates the clinical 
features that can help differentiate the various 
etiologies for major neurocognitive disorder.

Following the mental status examination, the 
next step would be to rule out treatable medical or 
neurological disorders that can cause cognitive and 
functional decline [84]. Standard laboratory investi-
gations recommended for these individuals include 
a complete blood count, electrolytes, thyroid-stimu-
lating hormone, fasting glucose, serum vitamin B12 
and folate levels, rapid plasma reagin for syphilis 
screening, and screening for human immunodefi-
ciency virus antibodies. Neuroimaging studies like 
computed tomography (CT) or magnetic resonance 
imaging (MRI) identify the type and extent of struc-
tural brain pathology [85]. Common pathologies 
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Table 16-2. Clinical features of the various etiologies for major neurocognitive disorder [81]

Features Alzheimer’s disease Vascular disease
Frontotemporal lobar 
degeneration Lewy body disease

Symptom 
onset

Usually has an 
insidious onset

Usually has a senile 
onset

Often has variable onset
May have stepwise 

progression

May have presenile 
onset

Usually has an insidious 
onset

May present with a 
fluctuating course

Cognitive 
change

Usually presents with 
decline in memory

Usually presents with 
executive 
dysfunction late in 
the illness

Often presents with 
decline in memory

May present with 
executive dysfunction 
early in the illness

Usually presents with 
executive dysfunction 
early in the illness

Usually presents with 
memory decline

May present with 
visuospatial deficits

May present with executive 
dysfunction early in the 
illness

Motor 
symptoms

Are rare and mainly 
seen late in illness

Usually apraxias are 
seen in more severe 
stages of illness

Usually variable 
presentation 
depending on the 
location of the lesions

May present with 
Parkinsonian 
symptoms

Usually, Parkinsonian 
symptoms present within 
1 year of cognitive 
symptoms

Survival time 
from 
diagnosis

8–10 years 3–5 years 6–8 years 6–8 years

noted among individuals with major neurocogni-
tive disorder include cerebral atrophy, ventricular 
enlargement, and cerebrovascular disease. Positron 
emission tomography helps distinguish between 
major neurocognitive disorder due to Alzheimer’s 
disease and frontotemporal lobar degeneration. 
Amyloid positron emission tomography assists in 
differentiating major neurocognitive disorder due to 
Alzheimer’s disease from other etiologies for major 
neurocognitive disorder. Dopamine transporter 
imaging with iodine-123-b- carbomethoxy-3- b-(4-
iodophenyltropane) fluoropropyl single-photon 
emission computed tomography is often used to 
evaluate individuals with major neurocognitive dis-
order due to Lewy body disease.

Among individuals with cognitive disorders, 
neuropsychological testing can assist in distin-
guishing cognitive changes associated with nor-
mal aging from mild neurocognitive disorder 
and from major neurocognitive disorder [86]. 
Neuropsychological testing can further assist in 
distinguishing between the various etiologies for 
major neurocognitive disorder, evaluating the 
types and the severity of behavioral and psycho-
logical symptoms associated with major neuro-
cognitive disorders, and evaluating the capacity 
of the individual to care for their activities of 
daily living. Table 16-3 enumerates the neuro-
psychological profile of the various etiologies for 
major neurocognitive disorder.

Table 16-3. Neuropsychological profile of the various etiologies for major neurocognitive disorder [86]

Cognitive domains
Alzheimer’s 
disease

Vascular 
disease

Frontotemporal lobar 
degeneration

Lewy body 
disease

Memory
Registration +++ + +/− +++
Retrieval +++ +++ +/− +++
Recognition +++ + +/− +++
Attention and concentration +++ +++ − +++
Visuoperceptual deficits +/− − − +++
Executive dysfunction +++ +++ +++ +++
Behavioral and psychological 

disturbances
+/− +++ +/−

Motor signs/symptoms +/− +/− +/− +++

− absent, +/− variable, + mild, ++ moderate, +++ significant
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Emerging evidence indicates that biomark-
ers can assist in the diagnosis and assessment of 
various etiologies for major neurocognitive dis-
order [87]. Among individuals with early-onset 
Alzheimer’s disease, reduced levels of cerebro-
spinal fluid beta-amyloid 1–42 and elevated levels 
of p-tau are the most accurate and reproducible 
chemical biomarkers. Biomarkers also help dis-
tinguish between major neurocognitive disorder 
due to Alzheimer’s disease and major neurocog-
nitive disorder due to other etiologies.

The differential diagnosis for major neurocog-
nitive disorder includes delirium and depression. 
Table 16-4 provides the salient features that can 
distinguish between these three major conditions 
seen among older adults [88].

 Prevention

Ideally, the prevention strategies for major neu-
rocognitive disorder should focus on targeting 
many of the risk factors, given its multifacto-
rial etiology [89]. Prevention strategies should 
emphasize the management of diet, exercise, 
social activities, and cognitive stimulation. At the 
present time, the strongest evidence for cogni-
tive benefits is for physical activity and smoking 
cessation. Aerobic exercise has been shown to 
support the integrity of neuronal structures and 
preserve the brain mass [90]. In addition, cog-
nitive activity has been shown to strengthen the 
function and plasticity of neuronal circuits.

Recent evidence indicates that for Alzheimer’s 
disease, the combined worldwide population- 
attributable risk for the seven risk factors, dia-
betes, depression, smoking, physical inactivity, 

midlife hypertension, midlife obesity, and low 
educational attainment, is approximately 30% 
[91]. If we can reduce these risk factors by 
approximately 10–25%, then it is thought that the 
number of cases of Alzheimer’s disease world-
wide can be reduced by three million [92].

 Treatments

Acetylcholinesterase inhibitors enhance cholin-
ergic neurotransmission via the inhibition of the 
enzyme acetylcholinesterase which prevents the 
breakdown of acetylcholine [93]. The FDA has 
approved four acetylcholinesterase inhibitors, 
tacrine, donepezil, rivastigmine, and galantamine, 
for the treatment of mild to moderate Alzheimer’s 
disease [94]. Tacrine, the first drug in this class, 
is rarely used due to its hepatotoxicity. The 
FDA has approved memantine, an uncompeti-
tive N-methyl-d-aspartate antagonist, for use in 
individuals with moderate to severe Alzheimer’s 
disease. Recent data indicates that among indi-
viduals with moderate to severe Alzheimer’s 
disease, the combination of acetylcholinesterase 
inhibitors and memantine can improve cognition, 
daily functioning, behaviors, and global clinical 
status when compared to treatment with individ-
ual monotherapies [95, 96].

There are no FDA-approved medications for 
the management of major neurocognitive disor-
der due to vascular disease [65]. Kavirajan and 
Schneider in their meta-analysis only found 
small benefits in cognition for acetylcholinester-
ase inhibitors and memantine among individu-
als with mild to moderate major neurocognitive 
disorder due to vascular disease [97]. They did 

Table 16-4. Differential diagnosis for major neurocognitive disorder, delirium, and depression [88]

Clinical features Major neurocognitive disorder Delirium Depression

Onset Insidious Acute Subacute
Reversibility Not reversible Reversible Reversible
Disorientation + +++ −
Memory problems + + +/−
Impaired attention + +++ +/−
Perceptual disturbances +/− +++ +/−
Anhedonia +/− +/− ++
Apathy +/− +/− ++
Mood disturbances +/− +/− ++

Sleep disturbances +/− +/− +/−

+/− may be present, + present, ++ usually present, +++ definitely present
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not find any benefits from the drugs in relation 
to behavior or function among these individuals.

Currently there are no FDA-approved medica-
tions for the treatment of major neurocognitive 
disorder due to frontotemporal lobar degenera-
tion [74]. Nardell and Tampi, in their systematic 
review of the literature, assessed data from nine 
randomized controlled, double-blinded trials of 
medications for major neurocognitive disorder 
due to frontotemporal lobar degeneration [98]. 
There were two trials of selective serotonin reup-
take inhibitor, paroxetine; one trial of trazodone; 
two trials of stimulants, methylphenidate and dex-
troamphetamine; one trial of acetylcholinesterase 
inhibitor, galantamine; two trials of N-methyl-d-
aspartate antagonist, memantine; and one of the 
neuropeptide oxytocin. The investigators found 
that selective serotonin reuptake inhibitors, tra-
zodone, and the amphetamines may have some 
efficacy in reducing behavioral symptoms among 
individuals with major neurocognitive disorder 
due to frontotemporal lobar degeneration, but 
none of these medications improved cognition or 
function among them.

Stinton et al. in their meta-analysis found that 
donepezil and rivastigmine were beneficial for 
cognition and psychiatric symptoms among indi-
viduals with major neurocognitive disorder due 
to Lewy body disease and Parkinson’s disease 
[99]. However, rivastigmine, when compared to 
donepezil, was found to be less tolerated among 
these individuals. Memantine did not show any 
benefits when used among individuals with 
major neurocognitive disorder due to Lewy body 
disease and Parkinson’s disease but was well tol-
erated. Rivastigmine is currently approved by 
the FDA for the treatment of mild and moderate 
stages of major neurocognitive disorder due to 
Parkinson’s disease. Recently, the FDA approved 
pimavanserin, a 5-HT2A receptor inverse ago-
nist, for the treatment of psychosis in Parkinson’s 
disease that does not appear to worsen motor 
symptoms for these individuals [100].

 Conclusions

Major neurocognitive disorder is the most com-
mon neurodegenerative condition in the world. It 
is also the leading cause of dependence and dis-
ability among older adults. Risk factors for major 

neurocognitive disorder include older age, female 
sex, lower educational status, obesity, smoking, 
hypertension, diabetes mellitus, and hyperlipid-
emia. Available data indicates that approximately 
one-third of the cases of major neurocognitive 
disorder due to Alzheimer’s disease may be pre-
ventable by modifying the risk factors including 
diabetes, depression, smoking, physical inactiv-
ity, midlife hypertension, midlife obesity, and low 
educational status. Currently acetylcholinester-
ase inhibitors and memantine are FDA- approved 
for use in major neurocognitive disorder due to 
Alzheimer’s disease, and the acetylcholinesterase 
inhibitor rivastigmine is approved for use among 
individuals with major neurocognitive disorder 
due to Parkinson’s disease.

 Behavioral and Psychological 
Symptoms of Dementia

Abstract
The term behavioral and psychological symp-
toms of dementia (BPSD) describes a group of 
different symptoms and behaviors that occur 
commonly among individuals with dementia. 
Available data indicates that BPSD often results 
in greater morbidity among individuals with 
dementia along with a faster decline in cogni-
tion and function. BPSD is also associated with 
greater caregiver burden, higher rates of institu-
tionalization, poorer quality of life, and greater 
cost of care for these individuals. Both non- 
pharmacological and pharmacological strate-
gies have shown benefits in managing BPSD. In 
this sub-chapter we review the salient aspects of 
BPSD including epidemiology, neurobiology, 
assessments, and management strategies.

Keywords
Behavioral and psychological symptoms of 
dementia; Neuropsychiatric symptoms; Apathy; 
Agitation; Cerebrovascular adverse events; Death

 Introduction

Barucha et al. described behavioral and psy-
chological symptoms of dementia (BPSD) as a 
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heterogeneous range of psychological reactions, 
psychiatric symptoms, and behaviors that are 
unsafe and disruptive and impair the care of the 
individual in a given environment [101].

Available evidence indicates that BPSD occurs 
in about one-third of community-dwelling indi-
viduals with dementia, but its prevalence rises to 
approximately 80% among individuals residing 
in skilled nursing facilities [102, 103]. One study 
showed that BPSD may be seen in approximately 
72% of individuals with dementia ≥2 years prior 
to the actual diagnosis having been made, indicat-
ing that these symptoms may be a heralding sign 
for the onset of a neurocognitive disorder [104]. 
In this study, the investigators found that about 
10 months after the formal diagnosis of demen-
tia is made, the prevalence of BPSD increased to 
approximately 81% [104]. It has also been noted 
that BPSD tends to fluctuate during the course of 
the illness, with agitation being the most persis-
tent symptom [105–107].

Although agitation is the most persistent symp-
tom, apathy has been noted to be the most common 
BPSD with a prevalence rate ranging between 48 
and 92% [108]. Additionally, apathy often occurs 
early in the course of illness and tends to be stable 
throughout the course of the illness. Delusions 
occur in a range of 16% to 70% of the individuals 
with dementia. Common delusions seen among 
these individuals include beliefs of theft, infidelity, 
and misidentification syndromes. Hallucinations 
occur in between 4 and 76% of individuals with 
dementia, with visual hallucinations being the 
most prevalent type of hallucination. The preva-
lence of anxiety symptoms is between 21 and 60% 
among individuals with dementia. Mood lability is 
seen in 40% of individuals with dementia, and it 
becomes more prevalent as the illness progresses. 
Depressive symptoms tend to occur in between 
30 and 50% of individuals with dementia [109, 
110]. Individuals who have a family history of 
depression appear to be at higher risk for devel-
oping a major depressive episode when compared 
to the individuals without a family history [111]. 
Disinhibition is seen in approximately 33% of 
individuals with dementia [108]. Approximately 
one-quarter of individuals with dementia present 
with sleep disturbance, and one-fifth of individuals 
present with weight loss [112, 113]. Inappropriate 
sexual behavior is seen in between 7 and 25% of 
individuals with dementia [114].

 Neurobiology

BPSD occurs due to the interactions between the 
various anatomical, functional, and biochemical 
changes associated with aging, the genetic pre-
disposition of the individual, and premorbid psy-
chological factors [111, 115–134].

Anatomical: The presence of neurotic plaques 
and neurofibrillary tangles in the frontal and 
temporal cortices of individuals with dementia 
has been found to be associated with the devel-
opment of BPSD [115–118]. Atrophy of the 
right frontal lobe has been noted for individu-
als with delusional misidentification symptoms 
(DMS) [119].

Functional: Dysfunction of the frontal, tem-
poral, and parietal cortices has been noted to be 
associated with psychotic symptoms among indi-
viduals with dementia [120–124].

Biochemical: Psychotic symptoms tend to 
occur among individuals with higher levels of 
norepinephrine in the substantia nigra and lower 
levels of serotonin in the presubiculum [115, 
116]. BPSD is also noted to occur among individ-
uals who have sustained damage to their cholin-
ergic neurons in the frontal and temporal cortices 
and adrenergic and serotonergic systems [125]. 
Delusional misidentification symptoms (DMS) 
tend to occur more commonly in individuals 
who have greater EEG delta power over the right 
hemisphere [119].

Genetic: Depression among individuals with 
dementia tends to occur more commonly among 
individuals who have first-degree relatives with 
depression [111, 126, 127]. The heritability 
for psychotic symptoms varies between 30 and 
61% [128]. The presence of the APOE4 allele 
is associated with an earlier age for the onset 
of psychotic symptoms, and the presence of 
the APOE2 allele is associated with depressive 
symptoms [129]. The individuals who are homo-
zygotes for APOE4 allele present with greater 
disorientation, agitation, and motor symptoms 
[129]. Anxiety and sleep disorders tend to occur 
more frequently among individuals with the 
APOE3 allele [130]. Visual and auditory hal-
lucinations, hyperphagia, and aggression occur 
more commonly among individuals who have 
serotonin (5-HT2A) receptor polymorphisms 
[131, 132]. Evidence also indicates that dopa-
mine receptor polymorphisms are associated 
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with psychosis and aggression among individu-
als with dementia [133, 134].

Psychological: Those individuals who have 
higher premorbid levels of neuroticism have 
higher risk for developing depressive symptoms 
when they become demented [135, 136].

 Outcomes

BPSD is a common reason for individuals with 
dementia to be referred to specialized care [137]. 
Greater caregiver burden and the risk for institu-
tionalization are higher when the individual with 
dementia presents with delusions, aggression, 
and sleep-wake cycle disturbances [138–141]. 
BPSD is often associated with greater cogni-
tive decline, worsening of activities of daily liv-
ing (ADLs), and a worse quality of life among 
individuals with dementia [102, 142, 143]. 
Additionally, BPSD is associated with greater 
direct and indirect costs of caring for those indi-
viduals with dementia [144, 145].

 Assessment

For any individual who presents with a cogni-
tive disorder, obtaining collateral information 
from a knowledgeable informant is crucial when 
assessing individuals with BPSD [146]. This 
information clarifies the onset of symptoms, 
associated features like environmental triggers, 
and the types, frequency, and severity of symp-
toms. Also, this information helps rule out any 
psychosocial stressors that may cause or result in 
relapses or recurrences of symptoms. Comorbid 
medical conditions like infections, pain syn-
dromes, and metabolic disorders must be care-
fully evaluated as they may cause or worsen 
BPSD. Additionally, treating these disorders may 
reduce BPSD, thus assist with minimizing the use 
of psychotropic drugs. Standardized tools like the 
Neuropsychiatric Inventory (NPI), the Behavioral 
Pathology in Alzheimer’s Disease Rating Scale 
(BEHAVE-AD), the Consortium to Establish 
a Registry for Alzheimer’s Disease- Behavior 
Rating Scale for Dementia (CERAD- BRSD), and 
the Neurobehavioral Rating Scale (NRS) assist 
with quantifying and qualifying BPSD [147]. 
Additionally, these scales can be used to track 
the progress of BPSD over time and the patients’ 
responses to treatments.

 Management

Both non-pharmacological and pharmacological 
strategies have been found to be beneficial in the 
management of BPSD [148]. These strategies are 
often used in combination to optimize benefits.

 Non-pharmacological

Livingston et al. in their systematic review found 
that educating caregivers and residential care 
staff and possibly cognitive stimulation therapy 
appears effective for the management of BPSD 
[149]. Additionally, specialized dementia units did 
not show consistent benefits, but wandering was 
reduced by visually changing the environment and 
unlocking doors. Brodaty and Arasartnam in their 
meta-analysis found that the frequency and sever-
ity of BPSD and caregiver burden were reduced 
by non-pharmacological interventions provided 
by family caregivers [150]. These interventions 
had effect sizes similar to those associated with 
pharmacotherapy. Nine to twelve individual ses-
sions, designed to meet the needs of the individual 
with dementia and their caregivers, which were 
delivered at their homes using multiple compo-
nents over a 3–6-month time frame with periodic 
follow-ups were most successful.

Seitz et al. in their systematic review found that 
non-pharmacological interventions have some 
benefits for the management of BPSD [151]. 
Interventions that were found to be beneficial 
were exercise, recreational activities, music and 
other sensory therapies, staff training in behav-
ioral management strategies, mental health con-
sultation, and treatment planning. Many of these 
studies, however, had methodological limita-
tions, and three-quarters of the studies indicated 
that significant time commitments from the nurs-
ing staff and many resources from outside of the 
facility were needed for the implementation of 
these strategies.

 Pharmacological Management

 Antipsychotics

Ballard et al. in their meta-analysis found that 
the use of risperidone and olanzapine among 
individuals with BPSD was associated with 
significant improvements in aggression when 
compared to the placebo [152]. Individuals who 
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were treated with risperidone also had significant 
improvements in psychosis when compared to 
those individuals who were treated with placebo. 
Schneider et al. in their meta-analysis found that 
aripiprazole and risperidone were beneficial for 
the management of BPSD [153]. Schneider et al. 
in a randomized double-blind, placebo-controlled 
trial that used olanzapine, quetiapine, risperi-
done, or placebo to treat psychosis, aggression, 
or agitation among outpatients with Alzheimer’s 
disease found no significant differences between 
the active agents when compared to placebo on 
the primary efficacy measure which was the time 
to the discontinuation of treatment for any reason 
[154]. The placebo group also had a longer time 
to discontinuation of treatment due to adverse 
events or intolerability when compared to the 
group that was given active agents. However, the 
median time to the discontinuation of treatment, 
due to a lack of efficacy, favored the olanzapine 
and risperidone groups when compared to the 
quetiapine and placebo groups.

Concerns have been raised on the safety of 
antipsychotic medications when they are used 
among individuals with dementia, including the 
risk for cerebrovascular adverse events (CVAEs) 
and death [155]. In a post hoc analysis of pooled 
results from 11 RCTs of risperidone and olanzap-
ine among individuals with dementia, Herrmann 
and Lanctot found an increased incidence of 
cerebrovascular adverse events among the drug- 
treated group when compared to the placebo 
group [156]. Some of these events in the ris-
peridone trial were non-specific events and not 
really strokes. Additionally, in the risperidone 
trial, there were more individuals with vascu-
lar and mixed dementias when compared to the 
olanzapine trials. However, two large observa-
tional studies of administrative health databases 
did not show evidence of increased risk of stroke 
in older adults with dementia who were treated 
with risperidone and olanzapine when compared 
to untreated individuals or individuals who were 
treated with typical antipsychotics [157, 158].

The Food and Drug Administration (FDA) 
included data from 17 placebo-controlled trials of 
olanzapine, aripiprazole, risperidone, or quetiap-
ine to report the association between the use of 
atypical antipsychotics among individuals with 

BPSD and the increased risk of mortality [155]. 
On these, 15 trials showed numerical increase in 
mortality (1.6–1.7-fold) among the drug-treated 
group when compared to the placebo- treated 
group. Heart failure or sudden death and infec-
tions (mainly pneumonia) were the most com-
mon reasons for death in these studies. Based on 
this data, the FDA asked manufacturers of both 
atypical and typical antipsychotics to include a 
boxed warning regarding the risk of death and to 
clearly state that these drugs are not approved for 
the treatment of BPSD.

Schneider et al. in their meta-analysis found 
that among individuals with BPSD who were 
treated with atypical antipsychotics, the risk of 
death was greater among the drug-treated group 
than among the placebo-treated group [159]. 
Differential risks were not noted for individual 
drugs, for the severity of dementia, sample selec-
tion criteria, or for the type of dementia diag-
nosis. Wang et al. found that the use of typical 
antipsychotics was associated with a higher 
adjusted risk for death than atypical antipsychot-
ics among older adults, irrespective of the pres-
ence or absence of dementia diagnosis or nursing 
home residency [160].

The American Psychiatric Association (APA) 
practice guideline recommends that before non- 
emergency treatment with an antipsychotic medi-
cation is initiated among individuals with BPSD, 
the potential risks and benefits from these medi-
cations must be evaluated by the clinician [161]. 
Additionally, these risks and benefits must also 
be discussed with the patient, their family, and or 
the surrogate decision maker. The guideline rec-
ommends that if the risk and benefit assessment 
favors the use of an antipsychotic for BPSD, the 
treatment should be initiated at a low dose and 
titrated up to the minimum effective dose as tol-
erated. If the individual experiences a clinically 
significant adverse effect due to the antipsychotic 
medication, then the potential risks and benefits 
of the medication should be reviewed by the cli-
nician, and it must be determined if tapering and 
discontinuing the medication is necessary. The 
guideline also recommends that if there is no 
clinically significant response after a 4-week trial 
with an adequate dose of the medication, then the 
medication should be tapered and discontinued. 
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It is also recommended that among individuals 
who show benefits, the decision to possibly taper 
the antipsychotic medication should be discussed 
with the patient and their surrogate decision 
maker. Among individuals who show an ade-
quate response to treatment, an attempt to taper 
and withdraw the medication should be made 
within 4 months of initiation of the treatment 
unless the individual experiences a recurrence 
of symptoms with previous attempts at taper-
ing the antipsychotic medication. Assessment of 
symptoms should occur at least every month dur-
ing the taper and for at least 4 months after the 
medication is discontinued to identify signs of 
recurrence. If there is a recurrence of symptoms 
of BPSD, then a reevaluation of the benefits and 
risks of antipsychotic treatment should be con-
ducted. It is also recommended by the APA that 
haloperidol should be used as a first-line agent 
only for delirium and not for BPSD. APA also 
does not recommend the use of long-acting inject-
able antipsychotic medications among individu-
als with BPSD unless it is otherwise indicated for 
a co-occurring chronic psychotic illness.

 Antidepressants

Seitz et al. in their meta-analysis found that 
sertraline and citalopram, when compared to 
the placebo, reduced symptoms of agitation in 
individuals with BPSD [162]. Additionally, two 
studies did not detect any differences in BPSD 
when comparing trazodone to haloperidol. The 
investigators also found that SSRIs and trazo-
done, when compared to typical antipsychot-
ics, atypical antipsychotics, and placebo, were 
well tolerated. Henry et al. in their review found 
eight trials of selective serotonin reuptake inhibi-
tors (SSRIs) and three trials of trazodone which 
showed benefits in the management of BPSD 
[163]. The investigators also found that these 
drugs were well tolerated in 74% of the trials that 
were reviewed.

 Mood Stabilizers

Lonergan et al. found that valproate prepara-
tions at low doses were ineffective for managing 
BPSD, whereas higher doses were associated 
with unacceptable side effects [164]. Konovalov 

et al. in their review found that only one study 
of carbamazepine, out of a total of seven RCTs 
of mood stabilizers, showed statistically signifi-
cant benefits for the drug when compared to pla-
cebo in the management of BPSD [165]. Adverse 
effects were more frequent in the drug-treated 
group when compared to the placebo group in a 
majority of the studies.

 Cognitive Enhancers

Trinh et al. in their meta-analysis found that 
cholinesterase inhibitors, when compared to 
the placebo, provided modest improvements in 
BPSD symptoms [166]. The investigators found 
no difference in efficacy between the various 
cholinesterase inhibitors for the management of 
BPSD. Maidment et al. in their meta-analysis 
found that memantine provided modest improve-
ments in the symptoms of BPSD when compared 
to placebo [167]. Additionally, memantine was 
well tolerated. Sedation was the only adverse 
event which was higher in the drug-treated group 
than in the placebo group.

 Benzodiazepines

Tampi and Tampi in a systematic review did not 
find that benzodiazepines produced significant 
benefits for the management of BPSD [168]. The 
studies on benzodiazepines had a limited num-
ber of participants and were of short duration. 
Although there were no significant side effects 
noted in these studies, recent evidence indicating 
worsening cognition and greater risks for falls 
with its use makes the prescription of benzodiaz-
epines fairly unsafe in this population.

 Melatonin

Jansen et al. in their meta-analysis found that 
the use of melatonin did not appear to improve 
cognition among individuals with dementia, irre-
spective of the dose of the medication used or 
the duration of treatment [169]. However, mela-
tonin, when compared to the placebo, improved 
symptoms of BPSD at dosing of 2.5 mg or 3 mg 
a day and in a duration of 4 weeks to 7 weeks. 
Melatonin was well tolerated in the included 
studies with no significant differences between 
melatonin and the placebo on adverse effects.
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 Conclusion

BPSD is common among individuals with demen-
tia. Individuals with BPSD have poorer clinical 
outcomes and have a greater burden of care when 
compared to individuals without BPSD. Both 
non-pharmacological and pharmacological inter-
ventions have shown benefits in the management 
of BPSD. Pharmacotherapy is usually reserved 
for behaviors that do not respond adequately to 
non-pharmacological approaches. A risk ben-
efit analysis should be done prior to prescrib-
ing medications for BPSD as some of these 
medications can cause significant adverse effects 
when prescribed to older adults with dementia. 
Additionally, the close monitoring of risk factors 
will reduce the risk for serious adverse events 
including cerebrovascular events and deaths.

 Delirium

Abstract
Delirium is a common neuropsychiatric dis-
order seen among older adults. This condition 
has multifactorial etiologies and occurs due to 
the interactions between various predisposing 
and precipitating factors. If untreated, delirium 
results in high rates of morbidity and mortality. 
Among older adults, delirium is often under or 
misdiagnosed as another psychiatric disorder, 
namely, depression or mild/major neurocogni-
tive. Available data indicates that more than a 
third of the cases of delirium can be prevented. 
It has been noted that both non-pharmacolog-
ical and pharmacological treatments result in 
decreased incidence of delirium, reduced sever-
ity, shortened duration of the episode, and also 
reduced hospital length of stay.

Keywords
Delirium; Confusion assessment method; Multi-
component intervention; Prevention; Treatment

 Introduction

The Diagnostic and Statistical Manual of Mental 
Disorders 5 (DSM-5) describes delirium as a con-
dition that presents with a disturbance in attention, 
awareness, and cognition [170]. It is also stated 

that these symptoms should not occur due to an 
underlying neurocognitive disorder or in conjunc-
tion with a severely reduced level of arousal such 
as when one is in a state of coma. In addition, 
changes in attention, awareness, and cognition 
should have developed over a short period of time 
(usually hours to days), represent a change from 
baseline, and tend to fluctuate in severity during 
the course of the day. Furthermore, there should 
be evidence from history, physical examination, 
or laboratory findings indicating that these symp-
toms are caused by the direct physiological conse-
quences of another medical condition, substance 
intoxication, or withdrawal. For details regarding 
the diagnostic criteria for delirium, kindly refer to 
the DSM-5 [170].

 Epidemiology

Among older adults living in the community, the 
prevalence of delirium is low at 1–2% [171, 172]. 
However, it is estimated that in the United States 
between one-tenth and one-half of all individuals 
who are 65 years or older in age who require hos-
pitalization have delirium [173]. During admis-
sion to hospitals, the incidence rate for delirium 
among the elderly ranges from 11 to 42% [171, 
172]. The incidence of delirium during a hospi-
tal stay is over 50% [172, 174]. The incidence of 
delirium for those who are admitted to intensive 
care units (ICU) is over 70% [171, 172]. The inci-
dence of postoperative delirium varies between 15 
and 60%.

 Risk Factors

Among the elderly, delirium develops due to the 
interaction between various predisposing and 
precipitating factors [171, 172]. The two most 
common predisposing factors for delirium among 
older adults are increasing age and the presence 
of pre-existing cognitive deficits. Impairment in 
vision, renal disease, and the presence of severe 
illness are also additional risk factors [175].

Iatrogenic events, medication adverse effects, 
dehydration, falls, the use of physical restraints, 
malnutrition, greater than three medications 
added to the treatment regimen at a time, the 
use of urinary catheters, and hospital-acquired 
infections are common precipitating factors for 
delirium among older adults [172, 175, 176]. 
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Delirium in older adults may also be precipitated 
by the use of anticholinergics, antihistamines, 
benzodiazepines, chemotherapeutic agents, 
dopamine agonists, opioid analgesics, psycho-
stimulants, and steroids among others [177].

 Outcomes

The development of delirium among older adults 
can result in dehydration, worsening of nutri-
tional status, development of pressure ulcers, 
aspiration pneumonia, and pulmonary emboli 
[172]. Older adults who develop delirium also 
tend to decline in their cognition [172]. It has 
been noted that these individuals never return 
to their premorbid level of cognitive function-
ing. The development of delirium among older 
adults results in the greater use of nursing care, 
greater risk for hospitalization, longer hospital 
stays, higher costs of hospitalization, greater 
risk for institutionalization, and also higher risk 
for death [172, 176, 178, 179]. In the United 
States, the average medical care cost for indi-
viduals who develop delirium is more than two 
and a half times the cost for individuals without 
delirium [180]. Additionally, Medicare spends 
$7 billion a year on hospital stays due to delir-
ium with the total healthcare cost due to delirium 
ranging from $38 billion to $152 billion every 
year [172, 181].

 Assessment

It is estimated that approximately one-third of 
the cases of delirium among older adults go undi-
agnosed [178]. Common reasons for this lack 
of diagnosis are poor awareness of the person’s 
premorbid cognitive and functional status and 
an ageist attitude toward the older adults where 
older adults are thought to be generally confused 
[171]. Additional reasons for limited diagnosis 
include limited awareness of the clinical features 
of delirium; the overlap between the clinical fea-
tures of delirium, depression, and dementia; and 
inadequate screening for cognitive and functional 
impairments during routine medical appoint-
ments for the elderly [171].

In order to diagnose delirium, all relevant 
clinical information including a detailed history 
and cognitive, behavioral, and functional assess-
ments should be included [172, 182]. The history 

should include details regarding the symptom 
onset, associated symptoms, medical history, and 
the name of medications and/or drugs that the 
individual is using. Cognitive, behavioral, and 
functional assessments provide details regarding 
the extent of changes noted on these domains. 
A focused physical examination and laboratory 
evaluation ascertain possible medical causes for 
delirium [171, 172, 183].

Standardized screening tools help identify cases 
of delirium [182]. Confusion Assessment Method 
(CAM) is the most commonly used screen-
ing tool for delirium among older adults [181]. 
Additional screening tools include the Confusion 
Assessment Method for the ICU (CAM-ICU), the 
Nursing Delirium Screening Scale (Nu-DESC), 
and the Delirium Detection Score (DDS) [184]. 
Available data indicates that cognitive screening 
tools like the Mini-Mental State Examination 
(MMSE) are often unhelpful for the identifica-
tion of delirium. [181]. The severity of a delir-
ium episode can be assessed using the Delirium 
Assessment Scale (DAS), Memorial Delirium 
Assessment Scale (MDAS), Delirium Rating 
Scale (DRS), Delirium Rating Scale-Revised-98 
(The DRS-R-98), Delirium Severity Scale (DSS), 
and the Delirium-O-Meter (DOM). [185].

Diagnosing delirium using only the available 
clinical information may result in limited iden-
tification of delirium, as the symptoms of delir-
ium often fluctuate [186]. It is best to make the 
diagnosis of delirium by utilizing all available 
clinical information obtained from multiple 
observation points in conjunction with a reli-
able screening instrument like the CAM. Then 
the diagnosis of delirium can be confirmed by 
using standardized diagnostic criteria like the 
DSM-5 [170].

 Prevention

Available evidence indicates that both non- 
pharmacological and pharmacological interven-
tions can prevent about one-third of the cases of 
delirium among older adults [172, 173].

 Non-pharmacological

Available data indicates that non- pharmacological 
management including the multicomponent tar-
geted risk factor intervention (MTI) strategy 
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where there was a standardized protocol for the 
management of six major risk factors for delirium 
including cognitive deficits, sleep impairment, 
ambulatory difficulties, visual deficits, hearing 
problems, dehydration, proactive geriatric con-
sultation, and in-home rehabilitation appears to 
reduce the incidence, duration, and severity of 
delirium in older adults and was well tolerated in 
this population [187–194].

 Pharmacological

Data from two meta-analyses indicates that the 
use of antipsychotic medications may prevent 
the onset of delirium among older adults who 
are status-post surgery [195, 196]. Data indicates 
that prophylaxis with antipsychotic medica-
tions resulted in a reduction in the incidence of 
delirium with the number needed to treat (NNT) 
between 4.00 and 12.6. These medications 
appeared to be well tolerated by older adults. The 
possible mechanisms by which antipsychotic 
medications prevent delirium include the modu-
lation of dopaminergic and serotonergic activity. 
Additionally, the use of antipsychotic medica-
tions may reduce agitation or aggression among 
delirious individuals, thereby reducing the need 
for physical restraints and additional pharmaco-
logical treatments.

 Treatments

Available evidence indicates that both non- 
pharmacological and pharmacological interven-
tions are beneficial in the treatment of delirium 
among older adults.

 Non-pharmacological

Non-pharmacological management strategies 
including making eye contact, frequent reori-
entation, and the use of clear verbal instruc-
tions when communicating have shown benefit 
in the treatment of older adults with delirium 
[172, 183]. Minimizing visual and hearing loss 
using assistive devices, providing care in a non-
stimulating environment which is quiet and has 
adequate but soft lighting, limiting the use of 
physical restraints, and minimizing room staff 
changes appear to benefit individuals with delir-
ium [172, 175, 186].

Additionally, data from four studies (three 
RCTs and one systematic review) indicates that 
non-pharmacological management strategies 
including geriatric psychiatry consultation (GPC) 
and nurse-led interdisciplinary intervention pro-
grams for delirium appear to reduce the sever-
ity and duration of delirium among older adults 
[190, 197–200]. Also, these treatment modalities 
appear to be well tolerated in older adults. The 
efficacy of these interventions is possibly related 
to early identification, management of risk fac-
tors, and early rehabilitation of individuals.

Milisen et al. in their systematic review found 
that strategies to treat delirium among older 
adults admitted to medical services were ineffec-
tive [192]. But, among older individuals admit-
ted for surgery, the treatments appeared to reduce 
the duration and severity of the delirium episode. 
The investigators also found that none of the 
intervention strategies resulted in shorter lengths 
of hospital stay or reduced mortality rates.

 Pharmacological

Among older adults with delirium, pharmaco-
therapy is used to treat the underlying causes of 
delirium and in situations where the non-phar-
macological interventions have failed [170, 172]. 
Pharmacotherapy is also utilized in situations 
where these individuals present with symptoms 
of agitation, aggression, paranoia, and hallucina-
tions [172].

Data from one meta-analysis [201] and one 
systematic review [202] indicates that antipsy-
chotic medications appear to reduce the severity 
and the duration of delirium among older adults. 
Additionally, these medications appear to be 
well tolerated among older adults. Modulation of 
dopaminergic and serotonergic activity is thought 
to be a possible mechanism by which antipsy-
chotic medications exert their efficacy among 
individuals with delirium [195, 196].

Data from three studies that evaluated the effi-
cacy of acetylcholinesterase inhibitors for the 
management of delirium did not find any ben-
efit for these drugs in reducing the duration of 
delirium or the length of hospital stay [203–205]. 
Overshott et al. in their meta-analysis concluded 
that the efficacy for donepezil in the treatment of 
delirium among older individuals with delirium 
was lacking from controlled trials [206].
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Chakraborti et al. in their study found that mel-
atonin appears to reduce the duration and sever-
ity of delirium among older adults who develop 
delirium status-post surgery [207]. Melatonin 
was found to be well tolerated in this study. 
Melatonin appears to exert its efficacy among 
individuals with delirium by resetting the circa-
dian rhythm.

Lonergan et al. in their meta-analysis found one 
trial that compared the efficacy of lorazepam to 
dexmedetomidine, a selective alpha-2- adrenergic 
receptor agonist for the treatment of delirium, 
among mechanically ventilated individuals who 
were admitted to intensive care units [208]. The 
investigators found that the individuals treated with 
dexmedetomidine had greater number of delirium- 
and coma-free days when compared to individu-
als who were treated with lorazepam, P = 0.01. 
Additionally, the investigators found two studies 
that showed no benefits for alprazolam when com-
pared to antipsychotics, or for lorazepam when 
compared to haloperidol, and chlorpromazine for 
the treatment of delirium. Furthermore, the loraze-
pam group had more side effects than the haloperi-
dol group. The investigators concluded that there 
is no data to support the efficacy of benzodiaze-
pines for the treatment of non-alcohol withdrawal-
related delirium among hospitalized adults.

The American Psychiatric Association (APA) 
recommends the use of low-dose haloperidol as 
a first-line drug for the symptomatic treatment of 
delirium [209]. The APA also states that atypical 
antipsychotics may be used as an alternative to 
haloperidol among individuals who have aller-
gies to haloperidol or are not ideal candidates for 
the use of typical antipsychotic agents includ-
ing those individuals with Parkinson’s disease, 
dementia with Lewy bodies, and Parkinson-plus 
syndromes.

Recent evidence indicates that the use of 
antipsychotic medications among older adults 
especially those individuals with dementia is 
associated with an increased risk for cerebrovas-
cular adverse events (CVAEs) and death [155]. 
The risk for CVAEs and death appears similar for 
both atypical and typical antipsychotic agents. 
Among individuals with dementia, the time frame 
for which the risk for CVAEs remains elevated is 
about 20 months, and the risk for death appears to 
be elevated in the first 30 days and possibly lasts 

for up to 2 years. Given these serious risks, the 
use of antipsychotic medications should be care-
fully monitored among older adults especially 
those individuals with dementia.

 Conclusions

Among older adults, delirium is a common neu-
ropsychiatric disorder. Delirium is often poorly 
diagnosed among these individuals and is asso-
ciated with significant morbidity and mortality. 
The diagnosis of delirium requires a thorough 
clinical history, a focused physical examina-
tion, the evaluation of common laboratory test 
results, and the use of standardized screening 
tools like the CAM. The incidence of delirium 
and its overall severity can be reduced through 
both non- pharmacological and pharmacologi-
cal interventions. These interventions may also 
reduce the duration of delirium and the length of 
hospital stays. Ideally, both non-pharmacological 
and pharmacological interventions should be 
combined for the prevention and treatment of 
delirium, thereby reducing the overall morbid-
ity and mortality rates for this condition among 
older adults.
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 Depressive Disorders

 Introduction

The Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5), defines major 
depressive disorder (MDD) as a condition char-
acterized by the presence of depressed mood or 
marked loss of interest or pleasure in activities [1]. 
Associated symptoms include changes in appetite 
or weight (5% of total body weight), sleep, energy, 
concentration, and psychomotor activity, as well as 
feelings of inappropriate guilt or worthlessness, and 
recurrent thoughts of death or suicide. In addition, 
these symptoms should cause clinically significant 
distress or impairments in social, occupational, or 
other areas of functioning. Furthermore, the epi-
sode of depression should not be attributable to the 
psychological effects of substances or to another 
medical condition. To meet the criteria for a MDD in 
addition to depressed mood or marked loss of interest 
or pleasure in activities, the individual should have 
four associated symptoms. These symptoms should 
have been present during the same 2-week period. 
Depression that occurs among individuals ≥65 years 
of age who have not had a previous history of depres-
sion is called late life depression (LLD) [2].

 Epidemiology

The prevalence rates of depressive symptoms 
among older adults vary between 30 and 45%  

[3, 4]. However the rates of major depressive dis-
order (MDD) among community-dwelling older 
adults are low at about 2% [3, 5]. The prevalence 
of MDD increases to approximately 6–9% among 
individuals attending primary care clinics [6]. 
Among older adults who are admitted to acute 
care hospitals, the prevalence rate of MDD is 
10–12%. Approximately 12–14% of older adults 
living in nursing homes meet the criteria for MDD 
[2]. Data indicates that almost half of older adults 
having MDD go undiagnosed [7]. One reason for 
this underdiagnosis is the fact that older adults are 
more likely to consult their primary physician for 
psychiatric symptoms than be evaluated by a psy-
chiatrist when compared to the younger adults [8].

 Presentation

MDD among older adults differs from MDD 
among younger individuals as older individuals 
with MDD are less likely to have a family history 
of depression, the symptoms of depression occur 
insidiously, and the individual is more likely to 
attribute the symptoms to the normal aging pro-
cess [3, 9]. Older adults with depression are also 
more likely to present with more agitation, hypo-
chondriasis, and general somatic as well as gas-
trointestinal symptoms, but with less guilt and 
loss of sexual interest when compared to younger 
adults with depression [10]. Older individuals 
with MDD also report higher rates of psychotic 
symptoms when compared to younger adults with 
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MDD [11]. Available data indicates that psychotic 
symptoms occur among 16–23% of older adults 
[12]. Approximately 25–50% of admissions to 
the inpatient geriatric psychiatry units occur due 
to MDD with psychotic symptoms [13]. Older 
individuals with MDD may present with nihilis-
tic, somatic, or poverty-based delusions, and these 
individuals have higher rates of insomnia, somatic 
symptoms, diurnal variation of mood, and poor 
insight into their illness [3, 13]. Hallucinations 
tend to occur infrequently among older individu-
als with MDD. Risk factors for the development 
of psychotic symptoms among older individuals 
with MDD include being single, widowed, or liv-
ing alone [13]. The presence of psychotic symp-
toms among older individuals with MDD is a 
poor prognostic factor as individuals with these 
symptoms develop frequent recurrences of symp-
toms that require repeated hospitalizations [3]. 
Possible reasons for the greater rates of psychotic 
symptoms among older individuals with MDD 
include age-related deterioration of the cortical 
areas of the brain, neurochemical changes that are 
common with aging, comorbid medical condi-
tions, social isolation, sensory deficits, cognitive 
decline, and polypharmacy [11].

Depression and dementia are two conditions 
among older adults that present similarly and share 

an important relationship [14, 15]. Depressive 
pseudodementia or depression- associated demen-
tia refers to the presence of reversible cognitive 
deficits that are seen during an episode of depres-
sion and which tend to improve with the treatment 
of the depressive episode [2, 4]. Additionally, 
depression can be a presenting symptom of 
dementia. From the available data, it is unclear 
if an episode of depression is a prodrome for the 
onset of dementia, a risk factor for dementia, or 
an independent event [16]. The acute onset of 
symptoms, the presence of guilt or self-reproach, 
diurnal variations in mood, poor effort on cogni-
tive testing, and impaired registration and recall 
occur primarily in depression- associated demen-
tia when compared to a primary dementia. In 
addition, individuals with depression- associated 
dementia do not present with deficits in multiple 
cognitive domains. Furthermore, symptoms of 
depression-associated dementia improve with 
sleep deprivation, whereas symptoms of dementia 
worsen with sleep deprivation [17].

In Table 17-1 we have enumerated the essential 
diagnostic features for different types of depres-
sive disorders according to the DSM-5. Readers 
who are interested in learning more about the 
various depressive disorders, the classification 
of their severity, and additional specifiers are 

Table 17-1. Types of depressive disorders according to the DSM-5 [1]

Name Essential diagnostic features

Disruptive mood 
dysregulation disorder

Verbal or physical temper outbursts that are severe and recurrent and out of proportion to the 
provocative situation. Mood is persistently irritable between outbursts. These outbursts occur ≥3 
times/week. These symptoms have been present for ≥12 months. Symptoms occur before 
10 years of age (≥6 years and ≤18 years)

Persistent depressive 
disorder (dysthymia)

Presence of depressed mood for most days for at least 2 years. Two or more of appetite change, 
sleep alteration, poor energy/fatigue, poor self-esteem, poor concentration, or feeling hopeless

Premenstrual dysphoric 
disorder

One or more of the following: affective lability, irritability or anger, depressed mood/hopeless, or 
anxiety

One or more of the following: decreased interest in activities, poor concentration, poor energy/
fatigue, sleep changes, feeling overwhelmed, breast tenderness/sweating/pain/bloating/weight 
gain

Five or more of these symptoms should be present during the final week before menstruation with 
improvement after menses. Symptoms present for most menstrual cycles during the preceding 
year

Substance-/medication- 
induced depressive 
disorder

Depressed mood or decreased interest in activities that occurs during or soon after the exposure to 
substance (intoxication or withdrawal) or medication. These symptoms do not occur exclusively 
during a delirium episode

Depressive disorder due 
to another medical 
condition

Depressed mood or decreased interest in activities that occurs due to the direct pathophysiological 
consequences of a medical condition. These symptoms do not occur exclusively during a 
delirium episode
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requested to kindly review the chapter on depres-
sive disorder in the DSM-5 book.

 Neurobiology

There are many biological, psychological, and 
sociological determinants for the development of 
depression among older adults [18]. The interac-
tion between depression among older adults and 
medical disorders requires a special mention. 
Approximately 25% of older individuals who 
have a cerebrovascular accident develop MDD 
[19]. Similarly 40% of older individuals with 
Parkinson’s disease develop MDD [19]. Among 
older adults who are status post myocardial isch-
emia, one-quarter develop MDD [20, 21].

Older adults with MDD are more likely to 
develop of cognitive impairment when compared 
to their age- and education-matched counter-
parts without depression [22–24]. Approximately 
20–50% of older individuals with depression 
develop cognitive deficits including execu-
tive dysfunction [22–24]. Additional cognitive 
changes include deficits in information process-
ing and visuospatial function [24]. Among older 
adults with depression and vascular disease of 
the brain, neuroimaging studies reveal the co- 
localization of atrophy and ischemic lesions espe-
cially in the frontostriatal, limbic, and subcortical 
regions [2, 3]. These individuals often present 
with psychomotor retardation, reduced interest in 
activities, and poor insight into their illness [2].

Older adults tend to use multiple medications 
that can result in or contribute to the develop-
ment of depression. Antihypertensive medica-
tions like methyldopa, reserpine, clonidine, and 
hydralazine; antiparkinson drugs like levodopa; 
anticancer drugs like tamoxifen, vinblastine, 
and vincristine; and hormonal agents like estro-
gen and progesterone, benzodiazepines, corti-
costeroids, and cimetidine can cause or worsen 
symptoms of depression among older adults [2]. 
Controlled data indicates that beta-blockers do 
not cause alterations in mood [25].

Neuroticism, pessimistic thinking, and less open 
attitudes to new experiences are some of the psy-
chological traits that have been found to  predict the 
development of depression and suicidal ideation 
among older adults [26–28]. Isolation, bereave-
ment, functional decline, and disability are social 

factors for the development of depression among 
older adults [3, 29]. The effect of these stressors 
on development of depression among older adults 
persists even after controlling for biological and 
physical health status variables. Additionally, 
the impact of these psychosocial risk factors on 
depression among older adults can be altered by 
personal or environmental factors [30]. An addi-
tional risk factor for development of depression 
among older adults is caregiving for someone. 
Depression tends to occur more commonly among 
older caregivers when caregiving is long-term, the 
person receiving the care has behavioral issues, 
and the caregiver has limited social supports [30].

The meta-analysis by Cole and Dendukuri con-
cluded that bereavement, sleep disturbance, dis-
ability, prior depression, and female gender appear 
to be important risk factors for depression among 
older community-dwelling individuals [31].

Depression is a chronic and relapsing illness 
[32]. Almost one-quarter of older adults with 
depression will achieve full remission with or 
without any treatment. One-quarter of these 
individuals will never achieve any treatment 
response, and the remaining individuals will have 
a waxing- and- waning course [3]. The presence 
of physical disability, psychotic features, and 
comorbid medical illness and the lack of social 
supports are poor prognostic factors [3, 13]. A 
major risk factor for poor prognosis, poor treat-
ment response, and poor antidepressant toler-
ability among older adults with depression is the 
presence of medical comorbidities [32].

 Consequences

Rates of morbidity and mortality are higher 
among older adults with depression when com-
pared to age-matched controls [33]. Older adults 
with depression have a 1.5–3 times greater 
morbidity when compared to those older adults 
without depression [1]. Older individuals with 
depression are more likely to have a comorbid 
anxiety disorder, substance use disorder, and 
chronic diseases such as arthritis and heart dis-
eases when compared to older adults without 
depression [34]. Depression among older adults 
also appears to increase the risk for inflamma-
tory activity, bone resorption, cancer, heart dis-
ease, and death from heart disease [33, 35, 36]. 
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The relationship between medical comorbidity 
and depression appears to be bidirectional with 
depression being associated with poor outcomes 
with comorbid medical illness, and comorbid 
medical illness negatively affects the course 
of depression [37]. Depression is considered 
a risk factor for all-cause dementia including 
Alzheimer’s disease and vascular dementia [38].

Older adults with depression are five times 
more likely to commit suicide than the general 
population [21]. Studies also indicate that older 
adults with depression have an approximately 
15% greater lifetime risk for suicide when com-
pared to those older adults without depression 
[1]. Additionally nearly 10% of these individu-
als die annually from completed suicides. Among 
the completers of suicide, approximately three- 
quarters of the individuals had depression and 
had visited their primary care physician within 
the preceding month [9]. Risk factors for suicide 
are comorbid medical disorders, psychiatric dis-
orders, substance use disorders, certain personal-
ity traits, and severe social stressors [2, 3, 19, 39].

Depression among older adults is associated 
with reduced or lost workplace productivity and 
greater healthcare utilization [34, 40, 41]. It is 
estimated that yearly $26.1 billion is spent on 
the direct medical costs for depression and $51.5 
billion is lost due to workplace costs including 
absenteeism [42]. Suicides due to depression 
costs the economy an additional $5.4 billion a 
year in mortality costs [42] (Table 17-2 describes 
consequences of depression among older adullts).

 Assessment

Older adults with depression often present with 
somatic complaints, cognitive difficulties, and/or 

functional decline and not mood symptoms, and 
hence any older individual with these complaints 
should be screened for depression [37]. A thor-
ough psychiatric evaluation of an older adult with 
depression includes a patient interview, interview 
of caregivers if any, a medical and psychosocial 
assessment, systematic assessment of suicide risk, 
cognitive screening, and a functional evaluation. 
The suicide risk assessment must weigh the individ-
ual’s risk and protective factors and stratify the over-
all risk of suicide as low, moderate, or high [3, 43].

Standardized screening tools can assist in the 
diagnosis, suicide screening, identifying psychotic 
symptoms, grading of severity of depression, and 
assessing the response to treatments [44]. The 
Geriatric Depression Scale [GDS] is the most com-
monly used screening tool for evaluating depres-
sion among older adults in primary care clinics 
and day treatment programs. It is a reliable and 
valid instrument that is available in several lan-
guages. However it has limited validity in older 
individuals with cognitive impairment. Among 
older adults with depression and mild-to-moder-
ate dementia, the Cornell Scale for Depression in 
Dementia [CSDD] is a more reliable screening tool 
for depression [44]. It’s use is limited by the need 
for trained raters, caregiver input, and the longer 
time needed for its completion. Other standardized 
scales used in the assessment of older adults with 
depression including the Hamilton Rating Scale 
for Depression [HAM-D], Montgomery-Åsberg 
Depression Rating Scale [MADRS], and Zung Self-
Rating Depression Scale [SDS] which are used in 
geriatric psychiatry clinics and research studies to 
evaluate patients with depression. When compared 
to the HAM-D, GDS was found to be a more sen-
sitive instrument in eliciting depressive symptoms 
among older adults [44–46]. The use of MADRS 
is limited among older adults with depression by 
the lack of assessment of somatic symptoms. The 
sensitivity of SDS among older adults with depres-
sion is limited by the use of graded responses, lack 
of assessment of somatic symptoms, and high 
false-positive rates [44]. Among older individuals 
with depression and psychotic symptoms, the Brief 
Psychiatric Rating Scale [BPRS] is the most com-
monly used scale to detect and rate the severity of 
psychopathology [44].

Given the high rates of medical comorbidities 
among older adults with depression, a thorough 

Table 17-2. Consequences of depression among older 
adults

Comorbidity with anxiety and substance use disorders
Comorbidity with chronic medical conditions like arthritis, 

cancer, and heart disease
Greater risk of cognitive decline and dementia
Decline in functional status
Worse quality of life
Higher rates of mortality including suicides
Greater use of services
Overall greater cost of care
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physical examination is an essential part of the 
work-up in these individuals [37]. Routine labora-
tory studies should include a complete blood count 
to rule out anemia and infections and a complete 
metabolic panel including renal and liver function 
tests to rule out metabolic abnormalities. Thyroid 
function tests including TSH, T4, T3, and thyroid-
binding globulin (TBG) can identify hypothyroid-
ism, which may mimic symptoms of depression 
including psychomotor slowing, flat affect, and 
cognitive difficulties. Vitamin B12 and folate lev-
els should be checked as low levels of vitamin B12 
and folate contribute to anemia, depression, and 
cognitive decline. Syphilis screening tests includ-
ing RPR or VDRL may identify the infection that 
can result in psychosis and cognitive decline. HIV 
testing is important among individuals with cog-
nitive impairment as AIDS can lead to cognitive 
decline. A urine drug screen is essential in ruling 
out comorbid substance use disorder among indi-
viduals with depression. Structural and functional 
neuroimaging studies can identify cerebral abnor-
malities that can result in depression and cogni-
tive impairment and contribute to the burden of 
illness and poorer prognosis among older adults 
with depression [47, 48] (Table 17-3 describes the 
assessment of depression among older adults).

 Treatments

Current evidence indicates that when treatment 
for depression is offered in the primary care set-
ting, older adults are more likely to accept the 
treatment [49]. The involvement of a skilled and 
empathic care manager has also been shown 
to improve the success of treatment of depres-
sion among older adults in primary care [50]. 
There is emerging data that a collaborative care 
approach can reduce symptoms of depression 
among older individuals [49, 51]. Data also 
indicates that prevention strategies implemented 
at skilled nursing facilities can reduce the inci-
dence of depression among older adults living at 
these facilities [52].

The Improving Mood: Promoting Access to 
Collaborative Treatment [IMPACT] program 
found that collaborative care, which actively 
engages older adults in the treatment for depres-
sion, improves symptoms of depression, physical 
functioning, and the quality of life [53].

The Prevention of Suicide in Primary Care 
Elderly: Collaborative Trial [PROSPECT] found 
that when trained clinicians collaborate with the 
primary care physicians to implement a com-
prehensive depression management program, 
it improved outcomes for older adults with 
depression [54]. Additionally, the individuals 
in the intervention group had a greater degree 
and faster resolution of symptoms of depres-
sion and a faster rate of reduction in suicidal 
ideation when compared to individuals receiv-
ing usual care [55]. Furthermore, individuals in 
the intervention group had earlier remission of 
their depressive episode and the rates of remis-
sion were higher when compared to the group 
receiving usual care [56]. Individuals who were 
experiencing hopelessness and those individuals 
with low baseline anxiety were more likely to 
achieve remission.

The treatments that are currently available 
for older adults with depression include psycho-
therapy, pharmacotherapy, and/or electroconvul-
sive therapy [ECT] [57, 58]. Additionally, there 
is some data to support the use of aerobic and 
supervised group exercise regimens as nonmedi-
cal interventions to manage depressive symptoms 
among older individuals [59].

Table 17-3. Assessment of depression among older 
adults

Obtain history Course of illness, medical history, 
psychiatric history, current and past 
medications, premorbid personality, 
cognition, and functional status

Complete a standardized mental status examination and 
formal cognitive testing

Complete 
standardized 
assessment scales

Neuropsychological testing if needed

Complete a focused 
physical 
examination

Rule out medical or neurological 
disorders

Order appropriate 
investigations

Blood and urine examination, vitamin 
B12 and folate levels, RPR/VDRL, 
HIV testing, urine drug screen, and 
neuroimaging studies

Treat medical, 
psychiatric, and 
neurological 
disorders

Remove offending drug(s)
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 Psychotherapy

Available data indicates that cognitive behavioral 
therapy (CBT), reminiscence therapy (RT), brief 
dynamic therapy (BDT), problem-solving ther-
apy (PST), and the combination of medication 
and interpersonal psychotherapy (IPT) are effec-
tive treatments for depression among older adults 
with moderate to large effect sizes [60–64]. 
Additionally there is no difference noted whether 
the therapy is delivered in the individual, group, 
or bibliotherapy format [61].

Pinquart et al. in their meta-analysis found that 
for CBT and RT, the effect sizes were large and 
for psychodynamic therapy, psychoeducation, 
physical exercise, and supportive interventions, 
the effect sizes were moderate [62]. The inves-
tigators found that in studies that used an active 
control group and in studies of physically ill or 
cognitively impaired individuals, the effect sizes 
were smaller. Higher dropout rates were noted 
among group interventions and studies involving 
longer interventions. Wilson et al. in their meta-
analysis found that CBT was more effective than 
wait list controls for the treatment of depression 
among older adults and there was no evidence 
to suggest any significant treatment differences 
between CBT and psychodynamic therapy [63].

A meta-analysis by Cuijpers et al. that com-
pared psychotherapies to control groups, other 
therapies, or pharmacotherapy for depression 
among older adults found that the effect size 
indicating the difference between psychother-
apy and control groups was 0.64 with a num-
ber needed to treat of 3 [65]. These effects were 
maintained at 6 months or longer post random-
ization (effect size of 0.27). Psychotherapies 
that were found to be effective were CBT (effect 
size of 0.45), life review therapy (effect size 
of 0.59), and PST (effect size of 0.46). When 
treatments were compared to waiting list con-
trol groups, it resulted in larger effect sizes than 
when treatments were compared to care-as-
usual and to other control groups (p < 0.05). The 
investigators found that studies with lower qual-
ity resulted in higher effect sizes than higher-
quality studies (p < 0.05). CBT and PST were 
more effective than nondirective counseling and 
other psychotherapies. The systematic review 
and meta-analysis by Huang et al. also found 

that psychotherapy was effective for the treat-
ment of LLD when compared to controls [66].

Data indicates that greater baseline anxiety 
and stress level, personality disorder, endog-
enous depression, and reduced self-rated health 
are associated with worse treatment outcomes for 
psychotherapy among older adults with depres-
sion [64].

 Pharmacotherapy

Available data from a systematic review of 
placebo- controlled trials indicates that there are 
no significant differences in efficacy between dif-
ferent antidepressant classes (i.e., bupropion, mir-
tazapine, selective serotonin reuptake inhibitors 
[SSRIs], and tricyclic antidepressants [TCAs]) for 
the treatment of depression among older adults 
[6]. In this review, when the depression was mea-
sured using the HAM-D, the number needed to 
treat [NNT] for all antidepressants was eight, indi-
cating that eight patients must be treated to have 
one additional patient achieve a 50% reduction in 
depressive symptom score [6]. A meta-analysis 
by Nelson et al. found that bupropion, mirtazap-
ine, serotonin- norepinephrine reuptake inhibi-
tors [SNRIs], and SSRIs have greater efficacy in 
treating symptoms of depression when compared 
to placebo among older adults, but the effects are 
modest [67]. The systematic review of literature 
by Mukai and Tampi found that dual-action anti-
depressants like SNRIs or TCAs have no superior-
ity over single- action antidepressants like SSRIs 
in terms of efficacy or side effect profile for the 
treatment of depression among older adults [68].

As evidence indicates that the different antide-
pressant classes have equal efficacy for the treat-
ment of depression among older adults, safety 
and tolerability often dictates the choice of the 
medication. The relatively benign adverse-effect 
profile of the SSRIs makes them first-line treat-
ment for depression among older adults [19]. 
The most common side effects of SSRIs include 
nausea, diarrhea, anxiety, and sleep disturbance 
[69]. Venlafaxine and duloxetine [SNRIs] have 
been shown to be efficacious in the treatment of 
depression among older adults with fairly benign 
adverse effect profiles [70, 71]. In a trial of older 
adults with depression, mirtazapine was found to 
have equal efficacy when compared to paroxetine 
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patients but with better tolerability profile [72]. 
The adverse-effect profile of mirtazapine includ-
ing increased appetite and sedation is often ben-
eficial to depressed older adults who have poor 
appetite and sleep [72].

Although efficacious, TCAs are not considered 
first-line treatment for depression among older 
adults [9, 23]. The use of TCAs is associated with 
multiple adverse effects due to their action on 
multiple neuroreceptors. Secondary amine TCAs 
[nortriptyline and desipramine] are thought to be 
safer for use among older adults when compared 
to the tertiary amine TCAs [imipramine and ami-
triptyline] [9, 23]. Tricyclic antidepressants are 
lethal in overdoses, which is particularly per-
tinent given the increased risk of suicide in the 
elderly population [23]. Common adverse effects 
of TCAs include sedation and weight gain due 
to their histamine receptor effects, orthostatic-
hypotension due to their alpha-adrenergic recep-
tor effects and tachycardia, dry mouth, visual 
problems, and dizziness due to their effects on 
the muscarinic receptors.

Augmentation and/or switching of medica-
tions are effective strategies for those younger 
adults who do not respond adequately to initial 
antidepressant treatment [73]. Evidence for the 
augmentation and/or switching of medications 
for the treatment of depression among older 
adults is limited, but available data indicates that 
augmentation of an antidepressant with lithium 
or another agent (antidepressant, buspirone, 
aripiprazole) or switching from one antidepres-
sant class to another class produces similar rates 
and speed of response [74–80].

One systematic review of controlled stud-
ies for the treatment for psychotic depression 
among older adults found efficacy for nortripty-
line, imipramine, mifepristone, fluoxetine, and 
olanzapine combination and electroconvulsive 
therapy in the treatment of these individuals [81]. 
Rothschild and Duval recommended that major-
ity of individuals with psychotic depression do 
not require treatment with antipsychotic medica-
tions for more than 4 months [82].

 Electroconvulsive Therapy

Available evidence indicates that electroconvul-
sive therapy [ECT] is an effective treatment for 

depression especially in cases that are resistant 
to psychotherapy and/or pharmacotherapy [83]. 
Current data indicates that ECT appears to work 
faster than medications for the treatment of 
severe depression among older individuals [84]. 
Unilateral and bilateral ECT appear to have simi-
lar efficacy in the treatment of depression among 
older adults, but unilateral ECT is preferred for 
short-term [≤5 weeks] and bilateral ECT for 
longer- term [≥3 weeks] treatments [83].

The Prolonging Remission in Depressed 
Elderly (PRIDE) study is a two-phase multisite 
study where phase 1 was an acute course of right 
unilateral ultra-brief pulse ECT augmented with 
venlafaxine and phase 2 compared two random-
ized treatment arms: a medication-only arm (ven-
lafaxine plus lithium, over 24 weeks) and an ECT 
plus medication arm (four continuation ECT 
treatments over 1 month, plus additional ECT as 
needed, using the Symptom-Titrated, Algorithm- 
Based Longitudinal ECT [STABLE] algorithm 
while continuing venlafaxine plus lithium) [85]. 
In phase 1 of the study, the investigators found 
that overall, 61.7% of the participants met the 
remission criteria, 10.0% did not remit, 28.3% 
dropped out, and 70% met the response criteria. 
Among those who remitted, the average change 
from baseline scores for the depression scale 
scores was 79%, and the mean number of ECT 
treatments to remission was 7.3. In phase 2 of the 
study, the investigators found that at 24 weeks, 
the ECT plus medication group had statistically 
significantly lower depression scale scores than 
the medication-only group without any signifi-
cant difference between the two groups on cog-
nition [86]. The systematic review by Kumar 
et al. identified that the deleterious effects of 
ECT among older adults with depression were 
limited and transient, with better cognitive out-
comes seen with unilateral ECT [87]. However, 
there is not enough evidence to fully characterize 
the long-term deleterious effects of ECT among 
older adults with depression. The use of brief- 
pulse stimulus, dose titration, and right unilateral 
and bitemporal lead placements has reduced the 
cognitive side effects of ECT among the elderly 
[88]. Cardiovascular side effects such as hyper-
tension and tachycardia may occur more regu-
larly among older adults, but they are mild and 
transient [83].
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 Repetitive Transcranial Magnetic 
Stimulation

Repetitive transcranial magnetic stimulation 
(rTMS) is FDA approved for the treatment of 
depression among adults who fail to respond 
to one medication trial [89]. It is a noninvasive 
neuromodulatory treatment where a potent but 
relatively focal electromagnetic field that is gen-
erated beneath a coil is positioned over the scalp 
to depolarize the neurons and modulate the corti-
cal activity. The high frequency (10 Hz) over the 
left dorsolateral prefrontal cortex (DLPFC) with 
five sessions a week at 120% of the motor thresh-
old for 3000 pulses per session for 4–6 weeks 
is the most commonly used stimulation param-
eter. The potential benefits of rTMS over ECT 
include the lack of need for anesthesia, the lack 
of seizure induction, and a lack of significant 
cognitive adverse effects [88]. rTMS is usually 
well tolerated, and the most common adverse 
effects are discomfort caused by scalp or facial 
muscle twitching and headaches [89]. The most 
serious but rare adverse effect is seizures. There 
is some concern that rTMS may be less effec-
tive among older individuals when compared to 
younger adults [90]. It is speculated that this lack 
of robust response among older adults is due to 
diminished brain volumes especially in the fron-
tal lobes and the white matter cerebrovascular 
lesions that disrupt the connections between the 
DLPFC and mood-regulatory subcortical areas of 
the brain [89]. However in the review by Lisanby 
et al., the investigators did not find age (between 
≤55 years and ≥55 years) to be a significant pre-
dictor of response to rTMS among individuals 
who are depressed [91]. They found that rTMS 
was more effective among individuals who failed 
to respond to one adequate trial of an antidepres-
sant medication in the current episode. Other 
positive predictors of response were the absence 
of a comorbid anxiety disorder, a higher baseline 
depression severity, female gender, and a shorter 
duration of illness (<2 years).

 Vagal Nerve Stimulation

Vagal nerve stimulation (VNS) was approved by 
the FDA as an adjunctive and long-term treatment 
for chronic or recurrent depression among adults 
≥18 years of age who have a major depressive 

episode and did not have an adequate response to 
≥4 adequate antidepressant trials [88]. In VNS, 
an electrode is attached to the left vagal nerve 
that is connected to a stimulator implanted in the 
chest wall. The electrical impulses are sent via 
the stimulator to different brain regions to exert 
its therapeutic effects.

In one study, the response rates for depression 
were 31% after 3 months, 44% after 1 year, and 
42% after 2 years of adjunctive VNS [92]. The 
remission rates were 15% at 3 months, 27% at 
1 year, and 22% at 2 years. At 2 years 81% of the 
individuals were still receiving VNS.

In our assessment of the literature, there are 
no controlled published studies that evaluated 
the efficacy of VNS among older adults with 
depression. In the only study we found on the 
use of VNS among older adults, VNS was used 
among individuals with Alzheimer’s disease 
[AD] [93]. The investigators found that 41.2% 
of the individuals improved and 70.6% did not 
decline from baseline on the cognitive function-
ing. Seventy- one percent of the participants were 
rated as having no change or some improvement 
from baseline on a global score. The investigators 
did not identify any significant decline in mood, 
behavior, or quality of life during the 1 year of 
treatment. The VNS was well tolerated in this 
study. Additional studies are needed to assess the 
efficacy and safety of VNS before this treatment 
can be used regularly for the treatment of depres-
sion among the older individuals.

 Expert Consensus Guideline 
for Treatment of Depression

A widely accepted expert consensus guideline for 
the treatment of depression among older adults 
indicates that for minor depressive episodes, an 
antidepressant combined with psychotherapy 
is the appropriate first-line treatment strategy, 
with either treatment alone being an accept-
able alternative [19]. It is also recommended 
that a 4–7-week trial on the maximally tolerated 
dose of one antidepressant be completed before 
switching to another medication [23]. For more 
severe depressive episodes, an antidepressant 
combined with psychotherapy is the most widely 
accepted first-line treatment, with antidepressant 
alone being a suitable alternative first-line treat-
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ment [19]. The medications that are considered 
as first-line agents include the SSRIs [specifi-
cally citalopram and sertraline] and venlafaxine 
extended-release, with TCAs, bupropion, and 
mirtazapine being considered as second-line 
agents [19]. Electroconvulsive therapy is consid-
ered an appropriate alternate treatment for severe 
depressive episodes; when adequate trials of two 
or more antidepressants have failed, an acute 
suicide risk is present or the medical comorbidi-
ties make pharmacotherapy unviable [19]. This 
guideline did not recommend psychotherapy 
alone for more severe episodes of depression. 
The psychotherapies that are rated as being first-
line include CBT, supportive psychotherapy, IPT, 
and PST [19].

Among older individuals with psychotic 
depression, the recommendation is to use a 
combination of an antidepressant and an anti-
psychotic medication as first-line agents, with 
an ECT trial if the individual did not respond 
adequately to pharmacotherapy [19]. The choice 
of antidepressants included SSRIs and venlafax-
ine as first-line treatment and TCAs being the 
alternative [23]. Atypical antipsychotics are to 
be preferred among these patients. The suggested 
duration of treatment for a first major depressive 
episode is 6 months, assuming that the individual 
tolerates the antidepressant and or psychotherapy 
well. More recent data among older adults indi-
cates that longer-term treatment, i.e., ≥2 years, 
may prevent relapses especially among those 
individuals suffering from recurrent episodes of 
depression [94].

 Conclusions

Available data indicates that depressive symp-
toms and depressive disorders are fairly common 
among older adults. Depression among older 
adults is associated with significant morbidity 
and mortality. Due to the lack of a standardized 
assessment protocol, limited standardized diag-
nostic criteria, and an ageist attitude toward older 
individuals, depression is often underdiagnosed 
among this population. In addition, the lack of 
prompt diagnosis and treatment results in worse 
outcomes among these individuals. Available 
data indicate efficacy for psychotherapy, phar-
macotherapy, and neuromodulation treatments 

especially ECT for the treatment of depression 
among older adults.

 Bipolar Disorder

 Introduction

The Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5), describes 
bipolar disorder (BD) as a condition character-
ized by recurrent and/or cyclical episodes of 
mania or hypomania and depression [95]. The 
DSM-5 describes two subtypes of BD including 
bipolar I disorder (BD-I) and bipolar II disorder 
(BD-II). Individuals with BD-I experience manic 
episodes with additional major depressive and/
or hypomanic episodes. Individuals with BD-II 
report at least one hypomanic episode and at least 
one major depressive episode without any manic 
episodes.

Although the definition is still not clear, late- 
onset bipolar disorder usually refers to cases 
among individuals ≥50 years in age who exhibit 
symptoms of BD [96]. It has been reported that 
approximately 25% of all individuals with bipo-
lar disorder are ≥60 years in age and >10% were 
≥70 years in age [97].

 Epidemiology

Current evidence indicates that the point preva-
lence of BD among older adults is between 0.1 and 
0.5% and their lifetime prevalence is between 0.5 
and 1.0% [98]. Approximately one-tenth to one-
fourth of all older individuals with the diagnosis 
of a mood disorder has BD [99, 100]. Individuals 
with BD account for approximately 4–8% of the 
admissions to inpatient geriatric psychiatric units 
[100]. Among older individuals who come to the 
emergency room for a psychiatric evaluation, 
approximately 17% may have a diagnosis of BD 
[101]. Approximately 5–12% of older adults who 
are admitted to a hospital for psychiatric reasons 
have the diagnosis of mania [102]. It has been 
noted that the number of older adults who have 
been diagnosed with BD appears to be increasing 
[103, 104]. The relative frequency of diagnosis of 
BD among older adults appears to have increased 
from 1 to 11% between 1980 and 1998 [104]. 
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Data indicates that 8–20% of individuals with 
new-onset BD are ≥60 years in age [103, 104].

 Differences Between Late-Onset 
and Early-Onset Bipolar Disorder

Depression appears to be the usual presenting 
symptom rather than hypomania or mania among 
individuals with late-onset BD [105–107]. In 
addition, these individuals present with recur-
rent and more severe depressive symptoms [108]. 
Individuals with late-onset BD have longer 
latency period between the first and subsequent 
mood episodes when compared to individuals 
having early-onset BD [106].

Family history of a mood disorder is much less 
common among individuals with late-onset BD 
when compared to early-onset BD [105, 109]. 
Stressful life events (SLE) are common among 
individuals with late-onset BD when compared 
to age-matched controls [110].

Cerebrovascular disease and other neurologi-
cal disorders are often seen in association with 
late-onset BD [98]. Manic symptoms are associ-
ated with vascular changes within the right cere-
bral hemisphere, whereas depressive symptoms 
are associated with vascular lesions within the 
left cerebral hemisphere [111, 112]. Individuals 
with late-onset BD also have greater number of 
medical comorbidities especially cardiovascular 
and metabolic disorders, and these comorbidi-
ties result in worse clinical outcomes including 
greater rates of suicide among these individu-
als [113–116]. Individuals with late-onset BD 
have a lifetime and 12-month prevalence rates of 
comorbid alcohol use disorder (38.1%, 38.1%), 
dysthymia (15.5%, 7.1%), generalized anxi-
ety disorder (20.5%, 9.5%), and panic disorder 
(19.0%, 11.9%) which is significantly greater 
than among age-matched controls, but these 
rates are lower than among individuals with 
early- onset BD [117]. Older men with BD report 
a greater prevalence of alcoholism, whereas 
older women report a greater prevalence of panic 
disorder.

In a review of seven published studies that 
evaluated cognitive measures among older indi-
viduals with BD, all of the studies indicated 
that a majority of these individuals have some 

form of cognitive impairment [118]. The inves-
tigators found that these individuals had lower 
Mini- Mental State Examination (MMSE) scores 
(P = 0.0007) and the Mattis Dementia Rating 
Scale (DRS) scores (P = 0.0003) when compared 
to controls. The cognitive scores in these indi-
viduals did not correlate with the Young Mania 
Rating Scale scores. Individuals with late-onset 
bipolar disorder also have greater impairments in 
psychomotor performance and mental flexibility 
when compared to individuals with early-onset 
bipolar disorder [119]. Gildengers et al. found 
that approximately half of the older individuals 
with BD scored ≥1 standard deviation below the 
mean on the MMSE and the DRS total scores 
when compared to younger individuals with BD 
[120]. Among individuals with late-onset BD, 
a higher number of vascular risk factors and 
hospital admissions are associated with greater 
impairments in cognitive functioning [121]. In 
another study by Gildengers et al., the investiga-
tors found that the lifetime duration of BD had 
no significant relationship with overall cogni-
tive function among older non-demented adults 
with BD [122]. However, greater vascular dis-
ease burden was associated with worse memory 
function. The investigators found no synergistic 
relationship between lifetime duration of BD and 
vascular disease burden on the overall cognition 
function.

Older adults with BD have higher total symp-
tom severity, positive symptom scores, greater 
impaired community-living skills, and an earlier 
age at onset of illness than age-matched individu-
als with unipolar depression [123]. In addition, 
older individuals with BD tend to use mental 
health services four times more often and are four 
times more likely to have a psychiatric hospital-
ization over the previous 6 months when com-
pared to age-matched controls.

Among individuals with BD, the life expec-
tancy is reduced by approximately 9 years 
when compared to the general population 
[124]. The relative risk of all-cause mortal-
ity was reported to be 2.9 in the age group 
65–75 years. The variables most strongly asso-
ciated with natural deaths among individuals 
with BD were serum alanine aminotransferase 
levels (odds ratio [OR], 1.02–1.25) and leuko-
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cyte counts (OR, 1.01–2.50) [125]. The years 
of antipsychotic treatment prior to the last visit 
(OR, 0.77–0.98) and years of lithium treatment 
(OR, 0.74–0.97) were  protective factors.

Individuals with BD are at greater risk for 
attempting suicides (BD-I = BD-II; women > men) 
[126]. Risks are highest with longer exposure, 
whereas the incidence rates decreased with longer 
time at risk, possibly due to “dilution” by longer 
exposure. In one study, the investigators found 
that when compared to other primary diagnosis 
suicides, those with BD were more likely to be 
female, to be more than 5 years post-diagnosis, to 
have a current/recent inpatient treatment, to have 
more than five inpatient admissions, and to have 
depressive symptoms [127]. Among individuals 
with BD who commit suicide, the most common 
comorbid diagnoses were personality disorder 
and alcohol dependence. Additionally, 40% of 
these individuals were not prescribed mood stabi-
lizers at the time of death and more than 60% of 
individuals who committed suicide were in con-
tact with services the week prior to suicide, but 
they were assessed as being of low suicide risk 
(Table 17-4 describes differences between late-
onset and early-onset bipolar disorder).

 Neurobiology

Individuals with late-onset life bipolar disorder 
are more likely to have comorbid medical and 
neurological illness but less family history of 

affective disorders when compared to younger- 
onset bipolar disorder individuals [128–130]. 
Common medical comorbidities seen among 
late-onset bipolar disorder individuals include 
cardiovascular disease, hypertension, hyperlipid-
emia, and obesity [114, 115].

Dysregulation of hypothalamic-pituitary- 
adrenal axis and abnormalities in the calcium sig-
naling, glutamate toxicity, and glial cell changes 
are often seen among individuals with bipolar 
disorder [131]. Inflammatory processes includ-
ing elevated cytokines, elevated neutrophils, and 
elevated products of oxidative stress are seen 
among individuals with bipolar disorder [132]. 
Abnormalities seen in the regulation of cellular 
plasticity that are responsible for the cell growth 
or atrophy and cell survival or death are being 
frequently noted among individuals with bipolar 
disorder [132].

Older adults with bipolar disorder have greater 
number of white matter hyperintensities in the 
brain [133–135]. These white matter hyperinten-
sities are found in frontal, parietal, and putaminal 
areas in the brain [135]. There is no consistent 
evidence to indicate differences in grey matter, 
white matter, and total brain volumes among 
older adults with bipolar disorder when com-
pared to younger individuals with bipolar dis-
order [136]. However, CT scan of the brain of 
certain older adults with mania was found to 
have greater cortical sulcal widening and lat-
eral ventricle- brain ratio scores when compared 
to younger individuals [137]. When compared 
to individuals with early-onset bipolar disorder, 
individuals with late-onset bipolar disorder have 
greater morphological abnormalities on neuroim-
aging studies of the brain [112].

 Diagnosis

A thorough history is essential in making a defini-
tive diagnosis of bipolar disorder among older 
adults [98]. The sequelae of medical and/or neuro-
logical disorders and the effect of various drugs on 
the development of mood symptoms must be iden-
tified. A full physical examination that includes 
a neurological examination will help identify 
comorbid conditions that may cause mood insta-
bility [98]. Laboratory work-up including a com-
plete blood count, a complete metabolic panel, 

Table 17-4. Differences between late-onset and early- 
onset bipolar disorder

Features Late onset Early onset

Age of onset ≥50 years ≤50 years
Presenting symptom Depression Mania or 

hypomania
Mania Less likely More likely
Psychosis Less likely More likely
Latency between first and 

second episodes
Longer Shorter

Family history Less likely More likely
Cerebrovascular disease More likely Less likely
Medical comorbidities More likely Less likely
Psychiatric comorbidities Less likely More likely
Cognitive dysfunction More likely Less likely

Healthcare service 
utilization

Greater use Lesser use
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and thyroid panel rules out common medical 
conditions that cause mood dysfunction including 
anemia, hypoglycemia, and hypo- or hyperthy-
roidism. Urine analysis, urine culture, and urine 
drug screen should be done to rule out urinary tract 
infection and illicit drug use. Neuroimaging stud-
ies like CT scans or MRI should only be obtained 
if there is concern for cerebrovascular disease or 
cognitive dysfunction [98].

Mood Disorder Questionnaire (MDQ) is a 
common screening tool used to identify individu-
als with bipolar disorder [138]. The MDQ screen 
has good sensitivity and specificity for detecting 
a lifetime history of mania or hypomania [138]. 
One known concern with the use of this instru-
ment is the potential for overdiagnosis of bipolar 
disorder [139]. Other commonly used screening 
tools for BD are the Bipolar Spectrum Diagnostic 
Scale (BSDS), the Hypomanic Personality Scale 
(HPS), the Bipolar Depression Rating Scale 
(BDRS), and the Young Mania Rating Scale 
(YMRS) [140–143]. For the diagnosis of BD, the 
most widely used clinical assessment tool is the 
Structured Clinical Interview from the DSM-IV 
[140]. Although not specific to older adults, 
these scales can assist to quantify and qualify the 
symptoms of BD and help monitor their prog-
ress (Table 17-5 describes the assessment of BD 
among older adults).

 Treatments

 Psychosocial

Family-focused therapy, interpersonal social 
rhythm therapy, cognitive behavioral therapy 
(CBT), and individual or group psychoeduca-
tion are different forms of psychotherapies that 
have shown evidence in the treatment of indi-
viduals with BD [144, 145]. Evidence indicates 
that in combination with pharmacotherapy, these 
interventions can prolong time to relapse, reduce 
the symptom severity, and improve medication 
adherence.

Family-focused therapy aims to enhance com-
munication skills among family members of indi-
viduals with BD, increase supportive behaviors, 
and improve problem-solving behaviors [144]. 
Interpersonal and social rhythm therapy (IPSRT) 
integrates interpersonal therapy with a behavioral 
component focusing on enhancing routines and 
structures of day-to-day events. CBT focuses on 
reducing and replacing cognitive distortions cou-
pled with behavioral activation. Psychoeducation 
focuses on the development of self-management 
skills in coping with the illness via provision of 
education about the disorder and the importance 
of adherence, developing skills in identifying 
early warning signs and avoiding dangerous activ-
ities like using illicit drugs. Medication adher-
ence skills training (MAST-BD) intervention for 
older individuals with BD has shown to improve 
medication adherence, medication management 
ability, depressive symptom, and selected health-
related quality of life indices [146]. A manual-
based medical care model (BCM) designed to 
improve medical outcomes in older individuals 
with bipolar disorder was shown to have high 
overall patient satisfaction with the intervention, 
high follow-through rates, and good tolerability 
with a dropout rate of <5% [147].

 Pharmacotherapy

There is considerable dearth in the literature for 
evidence-based clinical practice guidelines and 
randomized controlled trials for the treatment 
of older adults with BD [148]. Available data 
indicates that the treatment for BD among older 
adults includes the use of lithium, anti-epileptics, 
antipsychotics, antidepressant, benzodiazepines, 

Table 17-5. Assessment of BD among older adults

Obtain history Course of illness, medical history, 
psychiatric history, current and past 
medications, premorbid personality, 
cognition, and functional status

Complete a standardized mental status examination and 
formal cognitive testing

Complete 
standardized 
assessment scales

Neuropsychological testing if needed

Complete a focused 
physical 
examination

Rule out medical or neurological 
disorders

Order appropriate 
investigations

Blood and urine examination, vitamin 
B12 and folate levels, RPR/VDRL, 
HIV testing, urine drug screen, and 
neuroimaging studies

Treat medical, 
psychiatric, and 
neurological 
disorders

Remove offending drug(s)
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and ECT [148]. In a recent review of 34 national 
and international guidelines, Dols et al. found 
that among majority of the guidelines, there is no 
separate section for the treatment of older adults 
with bipolar disorder [149]. General principles 
recommended for treating older adults with 
bipolar disorder with medications are similar to 
those for younger adults but with special cau-
tion for side effects due to somatic comorbidities 
and concomitant use of other medications. The 
therapeutic lithium serum levels are suggested to 
be lower, but recommendations are very general 
and mostly are not informed by specific research 
evidence.

In the next section, we describe some of the 
medications/medication classes for BD among 
older adults.

Lithium

The prototypical drug for the treatment of BD 
among older adults is still lithium [148, 150]. 
Lithium appears to be most beneficial among 
individuals who present with manic symptoms 
and have limited number of neurological comor-
bidities [151]. Lithium also reduces the risk for 
suicide and may possibly decrease the risk of 
cognitive decline [152, 153]. It is suggested that 
older adults with BD require lower daily lithium 
dosage ranging from 25 to 50% of the adult 
daily dosage [154]. The targeted lithium levels 
for older adults with BD are between 0.4 and 
0.7 mEq/L [148]. It is recommended that renal, 
thyroid, and cardiac functions be checked before 
starting treatment with lithium [155]. Older 
adults with bipolar disorder are more likely to 
experience adverse effects from lithium [148, 
151]. Common adverse effects from lithium 
include sedation, weight gain, gait impairment, 
hypothyroidism, edema, renal dysfunction, and 
cognitive impairment [148, 151, 156]. When 
prescribing lithium to older adults, caution must 
be exercised as lithium interacts with several 
commonly used medications among older indi-
viduals including thiazide and loop diuretics, 
angiotensin- converting enzyme inhibitors, and 
NSAIDs [148, 154–156]. The risk for developing 
lithium toxicity due to reduced renal clearance, 
the presence of multiple medical comorbidities, 
and drug-drug interactions with commonly co-

prescribed medications is greater among older 
adults with BD than among younger individuals 
with BD [144, 148, 151].

Anticonvulsants

Data on the use of antiepileptic medications as 
mood stabilizers among older adults with BD 
is limited [148]. Available evidence indicates 
that valproic acid (VPA) is being used more 
often for treating older adults with BD in lieu 
of lithium despite limited evidence for its supe-
rior efficacy and tolerability [148, 151, 157]. In 
addition, older adults require lower daily dos-
age of VPA to maintain a lower therapeutic level 
than those required among younger individu-
als [148, 157]. Furthermore, VPA may interact 
with other drugs including warfarin, phenytoin, 
phenobarbital, tricyclic antidepressants, and 
acetylsalicylic acid resulting in adverse effects 
[148]. Among older adults with bipolar disor-
der who are only partially responsive to lithium 
monotherapy or have a rapid cycling illness, a 
combination of VPA and lithium may be help-
ful [158, 159].

Available data indicates that there are no con-
trolled clinical trials for the use of carbamazepine 
among older adults with BD [98, 148]. Trial data 
from mixed-age population indicates that lithium 
and VPA may be superior to carbamazepine for 
the treatment of acute mania and for the main-
tenance treatment of BD [160, 161]. However, 
among individuals who present with nonclassi-
cal or atypical features of BD, carbamazepine 
may be helpful [98]. But the side effect profile 
of carbamazepine and its potential for drug-drug 
interactions may result in the drug being less well 
tolerated among older adults [148].

Sajatovic et al. in a review of two mainte-
nance studies of individuals ≥ 55 years of age 
found that lamotrigine significantly delayed time 
to intervention for any mood episode and for a 
depressive episode when compared to placebo 
[162]. Lithium also significantly delayed time 
to intervention for mania/hypomania/mixed epi-
sodes when compared to placebo. Lamotrigine 
was well tolerated in this study. Additionally, 
lamotrigine appears to have a favorable cognitive 
profile when compared to other anticonvulsant 
mood stabilizers [148].
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Data on the efficacy and tolerability of 
other anticonvulsant mood stabilizers includ-
ing gabapentin, oxcarbazepine, topiramate, and 
zonisamide among older adults with BD is lim-
ited, and their routine use among these individu-
als cannot be recommended at this time [148].

Antipsychotics

Aripiprazole, asenapine, olanzapine, quetiapine, 
quetiapine extended release (XR), risperidone, 
and ziprasidone are FDA approved for the treat-
ment of BD [163]. Olanzapine-fluoxetine com-
bination (OFC), quetiapine, and lurasidone are 
FDA approved for the acute treatment of bipo-
lar depression [164]. Olanzapine-fluoxetine 
combination and quetiapine are approved as 
single- modality therapies, whereas lurasidone is 
approved as a monotherapy and as an adjunct to 
lithium or divalproex.

Risperidone was found to be effective for the 
treatment of older adults with BD in a small case 
series [165]. Clozapine was used to treat three older 
institutionalized male patients with BD disorder 
with mania and psychosis in an open trial [166]. 
These individuals were refractory or intolerant to 
treatment with lithium, valproate, benzodiazepines, 
and traditional antipsychotics as monotherapy or 
in combination treatment. There was sustained 
improvement in symptoms noted over an average 
of 11-month period, and there were no significant 
reductions in the granulocyte count.

Sajatovic et al. in a post hoc analysis of pooled 
data from two quetiapine monotherapy trials eval-
uated the efficacy and tolerability of quetiapine 
400–800 mg a day among individuals ≥ 55 years 
in age with BD and mania [167]. The primary 
efficacy endpoint was the change from baseline 
in Young Mania Rating Scale (YMRS) total 
score at day 21. Individuals receiving quetiapine 
had significant improvements from baseline on 
the YMRS scores when  compared with placebo-
treated individuals. There was a sustained reduc-
tion in YMRS scores when compared to placebo 
that was apparent by day 4 of treatment. The most 
common adverse effects in the quetiapine group 
were dry mouth, somnolence, postural hypoten-
sion, insomnia, weight gain, and dizziness.

Sajatovic et al. conducted a 12-week pro-
spective, open-label trial to assess the efficacy 

and tolerability of adjunct asenapine among 
non- demented older adults (≥ 60 years) with 
suboptimal previous response to BD treatments 
[168]. Asenapine was initiated at 5 mg a day 
and titrated as tolerated. Effects on global psy-
chopathology were measured using the Clinical 
Global Impression-Bipolar Version (CGI-BP) 
and the Brief Psychiatric Rating Scale (BPRS). 
Mood polarity severity was measured using the 
Hamilton Depression Rating Scale (HDRS), 
Montgomery-Åsberg Depression Rating Scale 
(MADRS), and YMRS. Fifteen individuals with 
a mean age of 68.6 years were enrolled in the 
study. A total of 73% of the participants com-
pleted the study. The investigators noted signifi-
cant improvements from baseline on the BPRS 
(P < 0.05), CGI-BP overall (P < 0.01), CGI-BP 
mania (P < 0.05), and depression (P < 0.01) sub-
scales. The mean dose of asenapine was 11.2 mg 
a day. The most commonly reported side effects 
were gastrointestinal discomfort (33%), restless-
ness (13%), tremors (13%), cognitive difficulties 
(13%), and sluggishness (13%).

Sajatovic et al. conducted a post hoc analysis 
of two 6-week placebo-controlled, randomized, 
double-blind studies of lurasidone among indi-
viduals aged ≥55 years with bipolar depression 
[169]. The participants in these studies met the 
DSM-IV-TR criteria for bipolar I depression. 
The first study was a monotherapy study com-
paring fixed flexible-dose ranges of lurasidone 
20–60 mg a day or 80–120 mg a day with pla-
cebo. The second study was an adjunctive ther-
apy study comparing flexible doses of lurasidone 
20–120 mg a day with placebo adjunctive to 
either lithium or valproate. The primary endpoint 
was mean change at week 6 in the Montgomery-
Åsberg Depression Rating Scale (MADRS) total 
score. In the randomized sample, the propor-
tion of individuals ≥55 years was 17.4% in the 
monotherapy study and 15.5% in the adjunctive 
therapy study. In this subgroup of individuals 
in the monotherapy study, the mean change at 
week 6 in the MADRS was significantly greater 
for lurasidone versus placebo (P = 0.003, effect 
size = 0.83), and in the adjunctive therapy study, 
the mean change for lurasidone was not sig-
nificantly different from placebo (P = 0.398, 
effect size = 0.26). Discontinuation rates due 
to adverse events for lurasidone versus placebo 
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were similar for the monotherapy (6.8 vs. 6.9%) 
and the adjunctive therapy (3.8 vs. 7.1%) studies. 
Lurasidone was found to have minimal effects on 
metabolic laboratory values.

Antipsychotic medications should be used with 
caution among older adults given the recent data 
on the metabolic changes and the risk of cere-
brovascular events and deaths among those indi-
viduals with dementia and those individuals with 
cardiovascular and cerebrovascular diseases [170].

Antidepressants

In Gijsman et al.’s systematic review on the use 
of antidepressants among individuals ≤70 years 
of age with BD, the investigators concluded that 
antidepressants are effective in the short-term 
treatment of bipolar depression and that switching 
is not an early complication with the use of anti-
depressants in these patients [171]. Schaffer et al. 
in a population-based retrospective cohort study 
of individuals with BD aged ≥66 years found 
that antidepressants had significantly lower like-
lihood of admissions for manic/mixed (adjusted 
rate ratio [aRR], 0.5) but not depressive episodes 
(aRR, 0.7) when compared to patients not on 
antidepressants [172]. A recent meta-analysis of 
double-blind randomized controlled trials of indi-
viduals with BD found that individuals treated 
with antidepressants were not significantly more 
likely to achieve higher response and remission 
rates in the short-term or long-term treatment 
when compared to placebo and other medications 
[173]. In addition, antidepressants were not asso-
ciated with an increased risk of discontinuation, 
relapse, or suicidality. When one antidepressant 
was compared with another, there were no signifi-
cant difference noted for efficacy and tolerability.

Benzodiazepines

There are no controlled trials on the use of ben-
zodiazepines among older adults with BD [148]. 
The available data is derived from studies of 
younger and mixed-age population with BD. 
Morishita and Aoki in a study of mixed-age pop-
ulation found that among individuals with uni-
polar depression or bipolar depression who were 
treated with clonazepam for 4 weeks, 84.2% 
of the individuals in unipolar depression group 
fulfilled the response criteria when compared 

to only 10.5% of the individuals in the bipolar 
depression group [174]. In a retrospective chart 
review of individuals with unipolar and bipolar 
disorder who had been treated with clonazepam 
either as monotherapy or as adjunctive therapy, 
Winkler et al. found that individuals with unipo-
lar depression had significantly less depressive 
episodes (P = 0.026) after treatment with clonaz-
epam, whereas individuals with bipolar disorder 
did not benefit from treatment with clonazepam 
[175]. Additionally, neither the frequency nor 
severity of manic/hypomanic or depressive epi-
sodes was reduced with the use of clonazepam.

Electroconvulsive Therapy

Among individuals with BD who need quick and 
robust clinical response, electroconvulsive ther-
apy (ECT) remains the treatment of choice [98]. 
Additionally, ECT is effective among individuals 
with BD who are at immediate suicidal or homi-
cidal risk or present in a catatonic, psychotic, agi-
tated, or medically unstable state [98, 148]. The 
effectiveness of ECT for the treatment of BD is 
approximately 80% [148, 176]. There are no con-
trolled studies of ECT among older individuals 
with BD [88, 148]. However, ECT is often used 
among older adults with BD where rapid treat-
ment response is required and or where symp-
toms are refractory to pharmacotherapy [148]. 
Among older adults who are depressed, both right 
unilateral and bilateral ECT have been noted to 
have equal efficacy, although bilateral ECT is 
associated with greater time to postictal recovery 
and greater memory impairments [148, 177].

 Additional Information Regarding 
Pharmacotherapy

For the treatment of bipolar disorder among 
older adults, there are no specialized algorithms 
[149]. However, available evidence indicates that 
the initial medication trial should last at least 
3–4 weeks in duration [148]. If monotherapy 
is unsuccessful, then judicious combinations of 
medications that have some evidence of benefit 
for the treatment of BD should be considered 
[148]. Among individuals who respond appropri-
ately to pharmacotherapy, medication(s) should 
be continued for at least the next 6–12 months 
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[148]. If the symptoms of BD are in remission 
for at least 12 months, then a slow taper and dis-
continuation of adjunctive medications may be 
attempted [178]. Despite significant advances in 
the treatment of BD, only 10% of older adults 
with BD experience a sustained clinical improve-
ment with standardized treatment regimens [179].

Although monotherapy may be an ideal strat-
egy for treating BD among older adults in order 
to maximize the efficacy of one drug, to minimize 
adverse effects, and to prevent unnecessary drug-
drug interactions, that strategy may not be realistic 
in the real-world scenario. In a population- based 
cross-sectional study of individuals with BD 
who were aged ≥ 66 years and discharged from 
a psychiatric hospitalization, Rej et al. found 
that within 30 days post- discharge, a majority of 
these individuals (81.5%) were prescribed ≥2 
psychotropic medications [180]. The most com-

monly prescribed medications were atypical anti-
psychotics (75.3%), benzodiazepines/zopiclone 
(42.3%), and antidepressants (38.5%). Less fre-
quently prescribed medications were valproate 
(35.4%) and lithium (23.4%). Only 1.4% of the 
individuals were on lithium monotherapy, while 
4.4 and 15.7% were on antidepressant or atypical 
antipsychotic monotherapy and 8.9% were using 
≥2 atypical antipsychotics.

Available evidence indicates that poor adher-
ence to prescribed medications, concomitant use 
of substances, and the presence of comorbid neu-
rological illnesses reduce the response to treat-
ment among older adults with BD [181]. Factors 
that affect functional outcomes among these 
 individuals include premorbid levels of psycho-
logical, social, residential, and their occupational 
status (Table 17-6 provides a summary of treat-
ments for bipolar disorder among older adults).

Table 17-6. Summary of treatments for bipolar disorder among older adults

Treatment Details

Psychosocial 
therapies

Adjunctive treatment to medications
As well tolerated among older adults as younger individuals

Lithium More effective for manic and depressive symptoms
Useful for maintenance treatment
Decreases suicide risk and may be protective for cognition
Less well tolerated than in younger patients
Dosing: 25–50% of adult dosing
Level: 0.4 –0.7 mEq/L

Anticonvulsant 
mood stabilizers

Effective for mixed episodes, in rapid cycling, individuals with medical and psychiatric comorbidities
Lamotrigine is better for bipolar depression than mania
Also useful for maintenance treatment
Less well tolerated than among younger individuals
Dosing: 25–50% of adult dosing

Atypical 
antipsychotics

Effective for manic episodes, for depressive episodes, and for maintenance treatment
Less well tolerated than among younger patients
Metabolic syndrome may develop with long-term use
Risk of cerebrovascular events and death among individuals with dementia
Dosing: 25–50% of adult dosing

Antidepressants Limited evidence for the treatment of depressive episodes
As well tolerated as among younger adults
Risk of manic/hypomanic switch present but less than previously thought
Dosing: Usual adult dosing

Benzodiazepines Adjunctive treatment for manic or hypomanic episodes
Less well tolerated than among younger adults
High risk of cognitive and functional impairments
Dosing: 25–50% of adult dosing

Electroconvulsive 
therapy

Similar efficacy for unilateral and bilateral treatments
Effective for individuals with partial response or refractory to pharmacotherapy
Effective for individuals with refractory, psychotic, or catatonic symptoms
Effective for individuals with refractory suicidal or homicidal ideation
Side effects are more than among younger adults
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 Conclusions

Bipolar disorder is not uncommon among older 
adults. BD among older adults is associated with 
greater morbidity, greater utilization of services, 
and worse outcomes when compared to the gen-
eral population. Neurobiology of BD among 
older adults indicates greater burden of medical 
comorbidities especially neurovascular disease 
but less genetic preponderance. Assessment of 
older individuals with BD should include a thor-
ough history, assessment of medical comorbidi-
ties, evaluation of medications, and assessment 
of illicit drug use. Standardized assessment tools 
help quantify and qualify symptoms associated 
with the disorder. Available evidence indicates 
efficacy for treatments that are used among 
younger adults with BD. Although there are no 
specific evidence- based guidelines for the treat-
ment of BD among older adults, current evidence 
supports the use of pharmacotherapy as first-line 
treatment. Psychosocial therapies may be useful 
as adjunctive treatment and ECT is effective for 
refractory cases. Better understanding of phe-
nomenology and pathophysiology of BD among 
older individuals will enable researchers to better 
assess and treat this disorder.
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Sleep Disorders
Nery A. Diaz

 Introduction
This chapter will summarize important topics 
of sleep in older adults and will discuss sleep 
changes associated with aging, epidemiology, the 
clinical assessment, and treatment of sleep prob-
lems in the older adult.

The American Academy of Sleep Medicine 
(AASM) sets the clinical standards for the field 
of sleep medicine health care, education, and 
research [1]. A polysomnogram (PSG) is the 
gold standard for measuring sleep through the 
use of numerous electrodes and medical equip-
ment each measuring physiological parameters 
of sleep including (1) the electrical activity of 
the brain with an encephalogram (EEG), (2) 
measurements of eye movement with an electro-
oculogram (EOG), and (3) the electrical activity 
of the muscles with an electromyogram (EMG) 
[2]. Respiratory data and heart electrophysiology 
data are also gathered. The sleep study is com-
monly gathered overnight in a controlled set-
ting outside the patient’s home, usually a sleep 
laboratory [2]. The objective data collected over 
the course of the night is aggregated to study the 
different stages of sleep and the accompanying 
physiological responses to aid in the evaluation, 
diagnosis, and treatment of sleep disorders [2].

Sleep is divided in two stages, NREM and 
REM sleep. NREM sleep is further divided into 
three stages of sleep, S1, S2, and S3 [3]. S1 and 
S2 stages are characterized by light sleep, and 
S3 is characterized by slow-wave sleep (SWS) 
or delta sleep [3]. Normal sleep cycles transition 

from NREM stages 1, 2, and 3 to REM every 
90–120 min [3]. Slow-wave sleep is more abun-
dant at the beginning of the night, and REM stage 
sleep tends to increase during the latter half of the 
night [3].

The suprachiasmatic nucleus (SCN), located 
in the anterior hypothalamus, controls circadian 
functions, such as the sleep-wake cycle, body 
temperature, and the secretion of endogenous 
melatonin [2]. Regulation of sleepiness and sleep 
onset is thought to occur through activation of 
melatonin, an endogenous hormone secreted by 
the pineal gland [3].

 Sleep Changes Associated 
with Aging
Changes in sleep architecture are seen throughout 
the span of life [3, 4]. Most changes in adult sleep 
patterns occur between early adulthood and age 
60, declining only minimally between the ages 
of 60 and 102 [3, 4]. Many studies support that, 
by itself, aging has minimal effects on sleep pat-
terns [4, 5]. Instead, sleep problems in the elderly 
population are associated with illness, chronic 
diseases, and the medications used to treat those 
diseases [4–6]. Sleep difficulties are significantly 
associated with medical comorbidities such as 
heart disease, pulmonary disease, osteoarthritis, 
and depression [4]. Pain syndromes, stroke, and 
neurological disorders also adversely affect sleep 
in the older adult [3, 6]. The quality of sleep also 
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decreases with increasing number of medical 
comorbidities [4, 6, 7].

The changes in sleep that are associated with 
aging are [3]:

• An incr ease in sleep fragmentation
• An increase in sleep latency
• An increase in nighttime awakenings
• Progressive increase in light sleep
• Decrease in S3, slow-wave sleep
• Decrease in sleep efficiency
• Decrease in REM sleep

Melatonin levels also appear to decline with 
age and are lower in elderly persons suffering 
from insomnia when compared with age-matched 
controls [4]. The circadian network also dete-
riorates with aging. The most common clinical 
consequence of these changes is an advance in 
the circadian rhythm resulting in sleep and wake 
times that are several hours earlier than societal 
norms [4]. Older adults feel sleepy in the early 
evening and awaken in the very early morning 
hours with women showing increased susceptibil-
ity to this pattern when compared with men [4].

There are other changes in sleep patterns 
that affect men and women differently [8]. For 
example, a progressive decrease of slow-wave 
sleep is seen in both men and women, but this 
decrease affects men more than women [3]. In a 
sleep study of 40 healthy seniors (19 men and 21 
women, aged 58–82 years), men could not main-
tain sleep as well as women and experienced less 
S3 sleep [9]. The prevalence of obstructive sleep 
apnea (OSA) is higher in men than in women and 
increases with age and obesity [10]. Elderly men 
and woman also have differences in circadian 
temperature rhythms and the circadian timing sys-
tem [11]. Sleep changes in aging women may also 
be associated with changes in estrogen levels that 
directly influence sleep, body temperature regula-
tion, circadian rhythms, and stress reactivity [12].

 Epidemiology
Age and gender are the most clearly identified 
demographic risk factors associated with insom-
nia, with an increased prevalence in women and 

older adults [13, 14]. The lifetime prevalence for 
insomnia in individuals aged 35 years and over 
is as high as 35% [7]. Insomnia affects 25–45% 
of adults over the age of 64 [15]. Other sleep dis-
orders adversely affecting the older patient are 
sleep-related breathing disorders and periodic 
limb movement disorders [16]. Sleep apnea affects 
24–42% of older adults, and periodic limb move-
ment disorder affects 45% of older adults [17, 18].

 Clinical Assessment
The management of sleep disorders begins with 
thoughtful attention to the patient’s presenting 
complaint and inquiry into acute stressors that 
may be precipitating problems with sleep. A thor-
ough sleep history is a priority. This history should 
include sleep symptoms, sleep schedule, leg dis-
comfort, bedroom environment, exposure history, 
past medical history, past surgical history, pain 
syndromes, neurologic and psychiatric disorders, 
medications, family history, social history, physi-
cal examination, laboratory results, and imaging 
studies [19–22]. Each of those elements that are 
not self-explanatory will be discussed below.

 Sleep Schedule

Understanding a patient’s sleep schedule includes 
multiple variables:

• A thorough evaluation of sleep patterns, such 
as the normal bedtime and wake-up time.

• How many minutes are required for the patient 
to fall asleep (“sleep latency”), and how many 
times the patient wakes up during the night. It 
is important to understand the causes of mul-
tiple nighttime awakenings, including how 
many minutes it takes for the patient to return 
to sleep after waking up during the night 
(“wake time”). One study conducted in 2008 
of the general American population reported 
that the prevalence of nightly awakenings sig-
nificantly increases with age, reaching 34.6% 
in subjects aged 65 and older [23]. Previous 
studies have reported prevalence between 
25% and 35% of people waking up at least 
three nights per week [7].
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• Inquiries regarding life stressors that lead to 
excessive nighttime worry are important.

• Inquiries into whether the patient is feeling 
refreshed upon awakening in the morning.

 Bedroom Environment

The bedroom should be dark, quiet, at a comfort-
able temperature, and used only for sleep or for 
sex. Watching television or using the computer 
or other electronic devices before going to sleep 
should be discouraged because the blue light in 
the screens promotes wakefulness [24–26]. The 
mattress should also be comfortable. The bed 
should feel secure. The habits of bedmates can 
also interrupt normal sleep patterns, and these 
should be investigated to determine how they 
affect the patient’s sleep. Inquiring if the patient 
sleeps as well or worse in environments outside 
the home also yields important information.

 Exposure History

Lifestyle patterns can also affect sleep. Inquiring 
about patterns of alcohol consumptions, illicit drug 
use, cigarette smoking, energy drinks, and caffeine 
use is important because these substances can 
adversely affect sleep [27, 28]. It is important to 
note the timing, dosing, and years of use. Caffeine 
consumption includes not only coffee but also 
decaffeinated coffee, sodas, and energy drinks.

 Review of Medications

It is important to obtain a listing of all medica-
tions that the patient is using including prescribed, 
over-the-counter, and herbal medications. The 
review should encompass length of time used 
and the doses of medications. Medications and 
substances that may cause insomnia include 
alcohol, antidepressants, amphetamine, antihy-
pertensives, diuretics, herbal remedies, laxatives, 
levodopa, phenytoin, pseudoephedrine, steroids, 
and theophylline [4, 10].

 Sleep Symptoms, Including Snoring

Obtaining information on excessive daytime 
sleepiness is important in the diagnosis of sleep 
disorders. It is important to inquire how likely 

the patient is to doze off or fall asleep while sit-
ting and reading, watching television, or sitting 
inactive in a public space, such as a movie the-
ater or a business meeting. Inquiry should also 
be made into falling asleep in situations such as 
while a passenger in a car, sitting and talking to 
someone, sitting quietly after lunch, sitting in a 
chair, or while stopped in traffic. Documenting 
the severity of dosing off in these situations is 
also important. The Epworth Sleepiness Score 
is a tool that provides an efficient clinic assess-
ment of the severity of daytime sleepiness [29]. A 
score of ten or greater indicates an increased need 
to investigate for a possible sleep disorder [10].

Gathering information about snoring is also 
important [10]. Specifically, does the patient 
snore and if so does the patient snore so loudly 
that it has bothered other people in the past? It 
is also important to know if the patient has been 
observed to stop breathing during sleep or wakes 
from sleep gasping for air or choking. If so, 
inquiry should be made regarding the frequency 
and severity of air choking. It is important to 
know if the patient awakens with a dry mouth 
or an acid taste in his mouth and whether he is 
experiencing daytime headaches. These symp-
toms are concerning for a sleep-related breathing 
disorder such as obstructive sleep apnea [10].

 Leg Discomfort

Leg discomfort that disrupts sleep can be asso-
ciated with restless legs syndrome (RLS) and 
periodic limb movement disorder (PLMD) [28, 
30]. Both conditions are associated with medical 
comorbidities and mental disorders [30]. A diag-
nosis of RLS and PLMD is confirmed with an 
overnight polysomnography [31, 32].

Leg discomfort associated with an urge to 
move occurring in the evening and exacerbated 
by inactivity that is temporarily alleviated by 
movement can hint at restless legs syndrome 
(“RLS”) [32]. Restless legs syndrome is common 
in the elderly, with an estimated prevalence of 
10–35% in individuals over 65 years of age [32]. 
It is important to understand how many times per 
week the patient is experiencing, and the length 
of time the patient has experienced, these symp-
toms. Anemia can precipitate or worsen rest-
less legs [32]. Evaluation with a complete blood 
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count and, if warranted, treatment with iron sup-
plementation may relieve symptoms [32].

RLS is associated with PLMD [30]. Unlike 
RLS, patients who experience PLMD are often 
unaware of the involuntary movement of the 
limbs [30]. Presenting complaints include day-
time sleepiness and troubles with sleep onset and 
sleep maintenance. Symptoms can range from 
mild movements restricted to the lower extremi-
ties to vigorous movement of all four limbs [30]. 
PLMD is more common in the elderly female 
with up to 11% experiencing symptoms [30].

 Pain

Sleep disturbances are common in patients suf-
fering from chronic pain [33]. Chronic pain 
symptoms interfering with sleep may necessitate 
a referral to a multidisciplinary pain clinic for 
ongoing management of symptoms. Cancer of 
the pancreas and metastatic disease is also known 
to cause severe pain and lead to problems with 
sleep [34, 35]. A referral to the palliative care ser-
vice for aggressive pain management would be 
appropriate in this case.

 Common Sleep Disorders
In the elderly common sleep disorders are circa-
dian rhythm sleep disorders, REM sleep behavior 
disorder, and sleep disorders due to neurodegen-
erative disorders [36, 37].

 Circadian Rhythm Sleep Disorders

These disorders are categorized by a recurrent 
pattern of inappropriate bedtime and awake 
cycles that disrupts the normal rhythm of sleep. 
Circadian rhythms are regulated by melatonin. 
Melatonin synthesis in the human pineal gland is 
a culmination of chemical signals stimulated by 
darkness and inhibited by light entering the eye 
through the retina [2]. Melatonin is a hormone 
produced in the tryptophan/serotonin pathway 
[2]. During periods of darkness, melatonin is 
secreted from the pineal gland to induce chemi-
cal neural and endocrine effects that regulate 
circadian rhythms [2]. Light entering the ret-
ina inhibits the synthesis of melatonin via the 

retino- hypothalamic tract to the suprachiasmatic 
nucleus in the hypothalamus [2].

 REM Sleep Behavior Disorder

REM sleep behavior disorder can also affect the 
quantity and quality of sleep not only for the 
patient but also for any bed partner. It is impor-
tant to obtain information from reliable collateral 
informants about the patterns of sleep disturbance 
and the initiation and severity of the symptoms. 
These bizarre behaviors are associated with a loss 
of the muscle atonia that normally accompanies 
REM sleep [38]. As a consequence, the patient 
enacts their dreams, including punching, kicking, 
and crying often with severe consequences for the 
bed partner. The exact mechanism of the disease 
is unknown but may herald the onset of a synucle-
inopathy [39, 40]. Ongoing research studies are 
attempting to quantify the risk for conversion from 
idiopathic REM sleep behavior to a neurodegen-
erative alpha synucleinopathy such as Parkinson’s 
disease, multiple systems atrophy, or dementias 
with Lewy bodies [38]. The sleep disorder epi-
sodes can be suppressed with the use of clonaz-
epam 0.5–2.0 mg 30 min before bedtime [2, 3].

 Neurodegenerative Disorders

The relationship between sleep disturbances 
and neurodegenerative disorders is well docu-
mented in the literature [41–44]. In patients with 
dementia, disruption in sleep patterns correlates 
with severity of disease [43]. Alzheimer’s dis-
ease (“AD”) and dementia with Lewy bodies 
are the two most prominent forms of dementia 
presenting with sleep disturbances [43, 45]. The 
type of sleep disturbance differs with sundown-
ing and sleep apnea found most often in patients 
with AD, unlike Lewy body disease where motor 
movements and nocturnal disturbances in behav-
ior predominate [43, 44].

A thorough discussion with the patient and 
caregiver about the risk and benefits of non- 
pharmacological and pharmacological interven-
tions to target sleep disturbances is important. 
Attending to the concerns of the caregiver is a 
treatment priority with a goal of minimizing 
caregiver burnout and the risks factors for insti-
tutionalization [46, 47]. Referring the caregiver 
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to a community support group and educating 
the caregiver on self-care and maintenance of 
healthy boundaries are also an important part of 
the treatment plan.

 Alzheimer’s Disease

The exact mechanisms for the sleep disturbances 
observed in AD are unknown [48]. The scope of 
the current research correlates dysfunction in the 
sleep-wake cycle to beta-amyloid deposition and 
tau aggregations in the pathogenesis and progres-
sion of AD [48].

The nature of sleep disturbances caused by AD 
is multifaceted and affects the quality of life of 
the patient and caregivers. Sleeping more than 
usual and early morning awakening were the most 
common sleep problems but the least disturbing 
for caregivers [49]. Nighttime awakening was 
less commonly reported by the patient but was 
more disturbing to the caregiver [49]. The fac-
tors most strongly associated with night awaken-
ing were male gender, greater memory problems, 
and decreased functional states [49]. Patients 
who awaken caregivers were characterized to 
have increased levels of fearfulness, fidgeting, 
and hallucinations [49]. There is little evidence 
of the effectiveness of sleep disorders treatment 
in this population, particularly for community- 
dwelling elderly individuals [50]. Sleep hygiene 
and bright light therapy are recommended due to 
low risk in comparison to psychopharmacologi-
cal agents [51]. Using antidepressants, sedative 
hypnotics, antipsychotics, and nootropics is not 
supported by robust evidence and results in high 
risk for adverse events in the treatment of sleep 
disorders for patients with AD [52].

One prominent feature of AD is the phe-
nomenon of “sundowning,” which refers to the 
increased confusion, restlessness agitation, and 
insomnia that worsens in the late evening and 
leads to increased caregiver burden and insti-
tutionalization [46]. Sundowning may be pre-
cipitated by offending pharmacological agents, 
underlying medical illnesses, and delirium [45, 
53]. Sundowning is correlated with degenera-
tion of the acetylcholinergic nucleus basalis of 
Meynert in the basal forebrain and the innate 
circadian rhythm activity of the suprachiasmatic 
nucleus in the hypothalamus [54].

 Dementia with Lewy Bodies

Typical signs and symptoms of this disease are 
prominent parkinsonian features, dementia, fre-
quent episodes of nighttime delirium, and REM 
sleep behavior disorder [55–57]. In addition, states 
of anxiety with intermittent psychotic or delirious 
behavior also feature prominent in this neurode-
generative disease [2]. Response to treatment is 
variable as most patients are nonresponsive and/or 
sensitive to the side effects of L-dopa [2].

 Treatment of Sleep Disorders
A conservative approach to the treatment of 
insomnia in late life is appropriate [3]. Eliminating 
the use of inappropriate medications, limiting the 
use of sedating medications, and emphasizing 
sleep hygiene are the most appropriate strategies 
when managing sleep complains in late life [50, 
58, 59]. The efficacy and tolerability of sedat-
ing medications for sleep disorders among older 
adults are low, and the opportunities for adverse 
reactions are high [58, 59]. The management 
of sleep-related breathing disorders and REM 
sleep behavior disorder includes a referral to a 
sleep study center for a thorough evaluation that 
includes an overnight video polysomnogram [31].

 Pharmacological Interventions

In the geriatric population, exploring non- 
pharmacological sleep therapies prior to initiating 
pharmacological interventions is the conservative 
approach to treatment [3]. Education on sleep 
hygiene is a first-line intervention followed by a 
thorough and thoughtful evaluation of all medi-
cations including prescription medications, OTC, 
and herbal supplements. The goal is to taper and 
gradually discontinue any medications that can 
lead to, or potentiate, problems with sleep.

Polypharmacy as defined as the use of five 
or more prescription drugs is on the rise among 
adults ≥65 and older with an increase from 24 
to 39% in the years 2011–2012 [60]. Part of this 
increase includes drug classes such as antide-
pressants and muscle relaxants that are known to 
cause excessive sedation [60]. These rising trends 
persisted even when adjusting for the aging struc-
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ture of the US population [60]. These studies 
suggest that polypharmacy may be an alarming 
and durable trend among all adult populations 
[60–63].

The most recent 2012 Beers list of prescrip-
tion and OTC aids that should be avoided due 
to associated tolerance, confusion, and minimal 
efficacy includes benzodiazepines and non- 
benzodiazepine hypnotic medications [64].

 Benzodiazepines

There is concern about the use of benzodiaz-
epines in the elderly [62]. According to the 
2012 American Geriatric Society Beers Criteria 
Update Expert Panel, good practice guidelines 
recommend limiting treatment with benzodiaz-
epines to a few weeks [64, 65].

In addition, age-related pharmacokinetic and 
pharmacodynamics changes increase the poten-
tial for other side effects in the elderly, including 
excessive daytime sedation, cognitive slowing, 
impairment in driving skills, and increased risk 
for falls [3, 62, 65–67]. Among older patients, 
falls are associated with a high morbidity and 
mortality [68]. In a systemic review of the ben-
efits of benzodiazepines in AD, no evidence was 
found for an improved quality of sleep when 
using a benzodiazepine [65]. Low-dose clon-
azepam is effective for managing the nighttime 
episodes associated with REM sleep behavior 
disorder [2, 3].

 Non-benzodiazepine Hypnotics

These medications are listed on the Beers list of 
medications that should be avoided among older 
adults due to adverse side effect profile similar 
to those reported by benzodiazepines [64]. The 
more common side effects of non- benzodiazepine 
hypnotics are somnolence, headache, dizziness, 
nausea, diarrhea, confused behaviors, somnam-
bulism, hallucinations, and memory impairment 
[69]. Eszopiclone is known to cause an unpleas-
ant metallic taste [70].

 Melatonin

Melatonin when prescribed to older adults 
decreases sleep latency, decreases sleep frag-
mentation, increases sleep efficiency (the ratio 

of total time lying in bed sleeping divided by 
total time lying in bed), and increases total sleep 
duration [71, 72]. No objective benefit has been 
found for the use of melatonin to treat sleep 
disturbances in elderly patients with AD [73]. 
A large multicenter, randomized, placebo-con-
trolled clinical trial of oral melatonin coordi-
nated by the National Institute of Aging found 
no statistically significant difference in objective 
measures of sleep time when compared with pla-
cebo among older adults with sleep disturbances 
due to AD, although caregivers’ subjective mea-
sures reported improvement in the quality of 
sleep [74].

 Ramelteon

Several clinical trials using sleep diary data and 
polysomnographic data support the efficacy of 
ramelteon when prescribed to older adults by 
showing a statistically significant decrease in 
sleep latency and increase in total sleep time 
[75, 76]. One study, examining a subset of 
elderly individuals presenting with severe sleep 
initiation difficulties of greater than or equal 
to 60 min at baseline, demonstrated a statisti-
cally significant improvement from baseline 
in the ramelteon group when compared with 
placebo at weeks 1 and 5 [77]. That study also 
reported statistically significant decreases in 
sleep latency at week 1 (7.5 min for placebo 
control group and 23.2 min for the ramelteon 
group) and week 5 (17.1 min for the placebo-
controlled group and 37.4 min for the ramelt-
eon group) [77]. When compared to placebo, 
ramelteon is not associated with abuse, seda-
tion or impairment in alertness, ability to con-
centrate, or memory recall [75, 78].

 Trazodone

Trazodone is prescribed off-label at a sub- 
therapeutic antidepressant dose for the treatment 
of insomnia [79–81]. Trazodone is on the Beers 
list and is known to cause side effects that include 
daytime sedation, constipations, nausea, vomit-
ing, headache, blurred vision, dry mouth hypo-
tension, anxiety, and fatigue [64, 81]. Priapism 
is an uncommon side effect of trazodone that 
is more commonly reported among young and 
middle- aged men [82].
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 Mirtazapine

Mirtazapine is an antidepressant that is pre-
scribed in low doses for the treatment of insom-
nia [81]. Although the exact mechanism of action 
is unknown, it postulated that at low doses the 
medication works on the histaminergic receptors 
thereby promoting sedation. Side effects include 
excessive daytime sedation weight gain, urinary 
retention, and agranulocytosis [83–85]. Due 
to potential for increase in weight, mirtazapine 
should be used with caution in patients who are 
obese or diabetic [86, 87]. Several case reports of 
mirtazapine-induced hyponatremia and SIADH 
are reported in the literature [88, 89].

 Amitriptyline

Amitriptyline is a tricyclic antidepressant com-
monly prescribed in low doses to treat insom-
nia. Common side effects include dry mouth, 
blurry vision, constipation, urinary retention, 
and cardiac conduction abnormalities [85, 90]. 
Amitriptyline is on the Beers list as a medica-
tion to avoid in the geriatric population due to 
its highly anticholinergic properties [64, 90]. 
Overdoses with tricyclic antidepressants can be 
lethal due to their anticholinergic and cardiotoxic 
effects [91].

 Complementary and Alternative 
Medicines

Treatment of insomnia with complementary and 
alternative medicines is becoming more popu-
lar among individuals who are concerned about 
taking traditional prescription medications [92, 
93]. Some of the more commonly used comple-
mentary and alternative medicines for insomnia 
include herbs such as valerian, chamomile, lav-
ender, hops, cannabis, L-arginine L-aspartate, 
S-adenosyl-L-homocysteine, passion flower, 
and delta sleep-inducing peptide (DSIP). 
Alternative medications are not FDA-approved 
and may contain harmful fillers, be processed 
with contaminants such as herbicides, and 
adversely interact with other prescribed and 
OTC medications [92]. The paucity of research 
that is available offers limited evidence of the 
efficacy of treatment of insomnia with these 

agents [93]. More research trials are needed to 
evaluate the efficacy of OTC and herbal sup-
plements for the treatments of insomnia. It is 
important to engage in frank discussions with 
patients about these potential risk factors when 
discussing complementary and alternative med-
icines for insomnia [94].

 Traditional Chinese Medicine

In traditional Chinese medicine, harmonizing 
the liver and spleen is the main principle in the 
treatment of insomnia [95]. According to classic 
Chinese medicine theory, Chaihuguizhiganjiang 
decoctions are beneficial for eliminating liver- 
heat syndrome, while suanzaoren decoctions 
aid in replenishing the spleen [95]. It is believed 
that together, these two classical compounds, 
Chaihuguizhiganjiang-suanzaoren granule (CSG), 
act synergistically to nourish the spleen and clear 
liver heat. A study published in the Clinical 
Journal of Chinese medicine in 2014 reported that 
Chaihuguizhiganjiang decoctions plus acupunc-
ture had remarkable effects on improving sleep 
quality [95]. Although a few studies are available 
to support the efficacy and safety of these tradi-
tional Chinese medications, some trials are under-
way. A major limitation of many of these studies 
is the absence of polysomnographic sleep param-
eters with results relying on patient’s subjective 
sleep outcomes [95]. With the DSM-5 shift to 
more data-driven diagnostic criteria for sleep dis-
orders, the absence of objective parameters calls 
into question the reliability of the data [95].

 Non-pharmacological Interventions

 Sleep Education

Educating geriatric patients on the facts regard-
ing sleep and aging is important. A report from 
a panel of experts assembled by the American 
Academy of Sleep Medicine recommends that 
between 7 and 9 h of sleep may be appropriate 
for adults ages 26–64 [96]. For those individuals 
who are 65 and older, 7 to 8 h is the daily amount 
of sleep that is recommended with less than 5 h 
of sleep deemed to be inappropriate and greater 
than 9 h of sleep not recommended [96].
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 Sleep Hygiene

The usual clinical recommendations for good 
sleep hygiene include the following guidelines:

 1. Going to bed and rising at the same time 
each day including weekends [97].

 2. The bed should be comfortable, and the bed-
room should only be used for sleep [97].

 3. The bedroom should also be quiet, dark, 
relaxing, and at a comfortable temperature 
that is neither too hot nor cold [97].

 4. Avoiding reading, watching TV, listening to 
music, or the use of electronic devices in the 
bedroom. These behaviors can promote a 
state of arousal and negatively associate the 
bedroom with activities other than sleep 
[97, 98].

 5. Avoiding both going to bed hungry and con-
suming large meals before bedtime [97].

 6. Avoiding diuretics and excessive liquids in 
the evening to minimize nighttime awaken-
ings to void [97].

 7. Avoiding activities that are mentally activat-
ing and physically vigorous too close to bed-
time, including exercise and emotionally 
disturbing conversations [97].

 8. Daytime naps are helpful in situations of 
sleep loss when sufficient amount of sleep is 
not possible, such as work involving 
extended duty hours [97].

 9. Avoiding nicotine and caffeine can have a 
positive impact on the quality of sleep. 
Nicotine has deleterious effects on overall 
health and well-being [99]. The negative 
consequences of the use of nicotine and caf-
feine on the quality of sleep may be partially 
explained by withdrawal phenomenon dur-
ing the night as the result of their half-lives 
of 1–2 and 3–7 h, respectively [100].

10. Avoiding alcohol use, which has a series of 
negative consequences on sleep physiology. 
Alcohol has a modest increase in sleep pro-
motion in the first half of the night and severe 
disruptions of sleep during the second half 
of the night [101]. Withdrawal from alcohol 
is also associated with severe rebound 
insomnia [101]. Alcoholism and older age 
have an additive effect in decreasing total 
sleep time [101].

11. Avoiding cannabis, which also negatively 
impacts sleep, especially in the setting of 
chronic use [102]. Subjective reports of 
strange dreams, insomnia, and poor sleep 
quality have been objectively corroborated 
with PSG studies [102]. PSG studies of can-
nabis withdrawal have also demonstrated 
increases in sleep latency and wakefulness, 
together with reductions in total sleep time, 
sleep efficiency, and slow-wave sleep [102]. 
Changes in objective PSG measures can start 
the first night of abstinence with more notice-
able changes among heavy users [102]. 
Disturbances may progress over the first 
2 weeks of abstinence and persist for more 
than 45 days into a marijuana abstinence 
period [102].

 Sleep Restriction

The goal of sleep restriction is to increase the 
amount of time spent in bed sleeping (“sleep effi-
ciency”) by decreasing the time needed to get to 
sleep (“sleep latency”) and decreasing the time 
needed to fall back to sleep if person wakes dur-
ing sleep (“wake time”) [103]. This treatment 
establishes a fixed time to arise and decreases 
time spent in bed by prescribing a progressively 
later bedtime [103]. Initially, this strategy will 
lead to a reduction in total sleep time; however, 
over the course of several days, this therapy 
results in decreased sleep latency and decreased 
wake time after sleep onset [96], leading to 
increased sleep efficiency [103]. Throughout 
the therapy, patients may be asked to “roll back” 
their bedtime in 15-min increments until efficient 
sleep is achieved [103]. Efficient sleep is defined 
as 90% or more of the total sleep time calculated 
as total sleep time divided by the time in bed and 
multiplied by 100 [104]. Sleep restriction is con-
traindicated in patients with history of mania, 
seizure disorder, and parasomnias because it may 
aggravate these conditions [104].

 Stimulus Control

The goal of stimulus control therapy is to teach 
patients suffering from insomnia to decrease 
sleep latency and increase the efficiency of sleep 
[98]. The goal of treatment is to strengthen the 
bedroom as a cue for sleep by eliminating activi-
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ties other than sleep in the bedroom and eliminat-
ing sleep in places other than the bedroom [98]. 
Stimulus control is contraindicated in geriatric 
patients with mobility problems or who are at risk 
for slips and falls [105]. This practice is also lim-
ited by small or shared sleep environments [105].

 Cognitive Behavioral Therapy-Insomnia 
(CBT-I)

Cognitive Behavioral Therapy-Insomnia (“CBT- 
I”) is a behavioral therapy focusing on sleep 
hygiene, including sleep restrictions and stimu-
lus control [106–109]. Formal cognitive therapy 
is not part of the intervention, and therefore 
non- pharmacological interventions with CBT-I 
can be helpful even in patients with dementia 
[110]. Although more research is needed to test 
the adaptation of CBT-I to other psychiatric and 
medical conditions, CBT-I is a good treatment for 
patients with medical and psychiatric comorbidi-
ties [108, 111].

CBT-I Session Summary [109]

• Session 1, clinical evaluation and 2-week 
baseline: During this session, the patient’s 
sleep complaints are reviewed, and the patient 
is instructed to keep a sleep diary for a base-
line period of 2 weeks [109]. The sleep diary 
data is reviewed at all subsequent sessions 
[109]. Session 2 is scheduled 2 weeks after 
session 1 [109]. All other sessions are sched-
uled at 1-week intervals [109].

• Session 2, sleep restriction and stimulus 
control therapy: In this session, the clinician 
explains in detail the rationale and procedures 
for sleep restriction and stimulus control com-
ponents [34, 103]. The information obtained 
from the patient and the data noted on the 
sleep diary are used to identify the parameters 
for sleep restriction and stimulus control com-
ponents of the therapy [109]. Also, the clini-
cian emphasizes the focus of treatment with 
the goal of debunking “the positive correlation 
fallacy, the belief that the more time spent 
lying in bed the more sleep the patient will 
get” [109].

• Session 3, sleep hygiene and sleep restric-
tion therapy adjustments: After discussing 

and charting the sleep diary data, the sleep 
hygiene instructions are reviewed [97, 109].

• Sessions 4 to 7, adjustments to sleep restric-
tion: After discussing and charting the sleep 
diary data, any patient nonadherence to treat-
ment guidelines are addressed [109].

• Session 8, relapse prevention: This final ses-
sion is predominantly educational with a 
review of the triggers of insomnia and a review 
of strategies to minimize the risk for extended 
episodes of insomnia [109].

 Adjunctive Therapies

Relaxation training, including progressive mus-
cle relaxation, diaphragmatic breathing, biofeed-
back, hypnosis, mindfulness, and aromatherapy 
are all adjunctive therapies for insomnia that can 
assist the patient with entering a state of calmful 
rest [109].

 Conclusion
Sleep disorders are not a normal part of aging, 
although complaints of difficulty with sleep are 
not uncommon in late life. The cause of sleep 
disorders in the elderly is usually multifactorial 
and often associated with declining health. A 
thorough evaluation with appropriate treatment 
is an important part of the geriatric psychiatric 
evaluation. More research studies are needed that 
examine objective sleep measures in old age with 
the goal of designing novel treatment strategies 
aimed at reducing the burden of sleep disorders 
for the patient, caregivers, and families.
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 Introduction
The term psychosis can be traced in origin to two 
individuals, Karl Friedrich Canstatt (1841) and 
Ernst von Feuchtersleben (1845) as an amalgam 
of the Greek words for “psyche” (life, soul, mind) 
and “osis” (an abnormal condition thereof) [1]. 
The DSM-5 defines psychosis as a condition 
characterized by abnormalities in one or more of 
the following five domains: delusions, hallucina-
tions, disorganized thinking (speech), grossly dis-
organized or abnormal motor behavior (including 
catatonia), and negative symptoms [2].

Psychosis among older adults is a highly prev-
alent and heterogeneous condition which pres-
ents in approximately 5–62% of older adults 
depending on the population that is sampled [3, 
4]. Late-life psychosis has assumed more promi-
nence recently as its prevalence has increased in 
tandem with the rapid worldwide growth in the 
aging population. Late-life psychosis remains a 
diagnostic conundrum in many cases due to a 
multitude of potential etiologies. This chapter 
will focus on late-life primary psychotic disor-
ders, including schizophrenia, schizoaffective 
disorder, and delusional disorder.

 Epidemiology

 Psychosis

The risk of developing psychotic symptoms in 
late life has been estimated to be up to 23%—
primarily due to incident dementia [3, 4]. The 
prevalence of psychotic symptoms in the general 
population of noncognitively impaired, 
community- dwelling older adults has been esti-
mated in various population samples to range 
between 0 and 4%, with the prevalence increas-
ing correspondingly with age [5]. In clinical 
populations, the prevalence of psychosis in late 
life is more dramatic: 5–15% of geriatric psy-
chiatry inpatients and up to 62% of nursing home 
patients [3, 4].

It is important epidemiologically and clinically 
to distinguish between “primary” (not attribut-
able to other medical conditions) and “second-
ary” (contributable to other medical conditions) 
forms of psychosis [6]. Primary psychotic disor-
ders include schizophrenia spectrum illnesses 
and affective spectrum illnesses. These disorders 
comprise approximately 40% of cases in older 
adults.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-73078-3_19&domain=pdf
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Secondary psychotic disorders include those 
attributable to major neurocognitive disorders 
(dementia), delirium, substance use, and other 
medical conditions. These disorders comprise the 
majority of cases in late life (60%) [2, 3, 7]. 
Table 19-1 outlines the etiologies and relative 
prevalence of primary and secondary psychoses 
in late life.

 Schizophrenia Spectrum Illness

While the lifetime prevalence of schizophrenia 
has been estimated at 1%, the prevalence in older 
adults is estimated between 0.1 and 0.5% [8, 9]. 
This relative decrease in prevalence is likely due 
to historically lower life expectancies in persons 
with schizophrenia owing to increased mortality 
from various causes (e.g., other medical condi-
tions, suicide) [10, 11]. The prevalence is 
expected to rise in the coming decades as increas-
ing numbers of persons with schizophrenia sur-
vive into later life, with roughly one quarter of 
persons in developed countries being 55 or older 
by 2025 [12].

Although the DSM-5 and ICD10 do not clas-
sify schizophrenia by age of onset, the 
International Late-Onset Schizophrenia Group 
proposed subdividing schizophrenia into three 
groups based on age of onset: early-onset schizo-
phrenia (EOS, before age 40), late-onset schizo-
phrenia (LOS, ages 40–60), and very late-onset 
schizophrenia-like psychosis (VLOS, after age 
60) [13]. Early-onset schizophrenia comprises 
the majority of late-life cases, or approximately 
75–80%, with late-onset schizophrenia compris-
ing the remaining 20–25% [14].

Older adults with early-onset schizophrenia 
have been described as experiencing an enhanced 
“paradox of aging” compared to the general pop-
ulation. This is characterized by:

 (a) An early and magnified physical comorbid-
ity and mortality accompanied by acceler-
ated physiologic aging.

 (b) An initial incidence of neurocognitive disor-
der at illness onset that is followed by a rate 
of cognitive decline similar to their healthy 
age peers; this results in cognitive deficits 
comparable to mild dementia for roughly 
half of older adults with schizophrenia.

 (c) In contrast, psychosocial function tends to 
improve, psychosis decreases, relapse/hos-
pitalization declines, and there are 
improvements in well-being and self- 
management [15].

Schizophrenia in later life, like its counterpart 
in younger adults, is associated with increased 
rates of depression (32–75%) and resultant sui-
cide although suicide rates are lower in the older 
group.

 Late-Onset Schizophrenia (LOS)

Compared to early onset, persons with LOS are 
more likely to be female, have lower burden of 
positive symptoms, require lower doses of anti-
psychotics, have increased organization of their 
delusions and increased persecutory-type delu-
sions, but have equal family history and child-
hood history of maladjustment [16, 17]. Deficits 
in hearing and vision may be risk factors for late- 
onset schizophrenia [18].

There are conflicting data with respect to cog-
nitive deficits in older patients with early-onset 
schizophrenia and late-onset schizophrenia, with 
some finding higher, lower, or no differences in 
cognition. Notably, Rajji and Mulsant’s literature 
review found that “all the cross-sectional and 
most of the longitudinal studies were unable to 
distinguish patients with early-onset schizophre-
nia from those with late onset in terms of their 
cognitive profiles” (p. 138) [19]. In a large com-
parative study, Vahia and colleagues found that 
when the duration of illness was considered, the 

Table 19-1. The etiologies and relative prevalence of 
primary and secondary psychoses [2, 3, 7]

Etiology
Primary/secondary 
psychosis

Relative 
prevalence (%)

Dementia (all types) Secondary 40
Disease, drugs, 

alcohol, toxins
Secondary 11

Delirium Secondary 7
Affective spectrum 

illness
Primary 38

Schizophrenia 
spectrum illness

Primary 3

M. Reinhardt et al.
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only differences between early- and late-onset 
schizophrenia were in the processing speed and 
perceptual organization, which were more 
impaired in the former [17]. Socio-occupationally, 
individuals with late-onset schizophrenia have 
higher rates of occupational and marital success.

 Very Late-Onset Schizophrenia-Like 
Psychosis (VLOS)

Compared to EOS and LOS, very late-onset 
schizophrenia-like psychosis (VLOS) has higher 
rates of brain abnormalities and a greater burden 
of neuropsychological deficit—suggestive of a 
neurodegenerative condition. Clinically, VLOS 
is differentiated by lower genetic load; much 
larger female preponderance; increased partition 
and persecutory delusions; higher incidence of 
visual, tactile, and olfactory hallucinations; and 
typically an absence of negative symptoms and 
thought disorders [13].

 Schizoaffective Disorder

While there is a paucity of studies available on 
schizoaffective disorder in older adults, the avail-
able data are consistent in finding schizoaffective 
disorder more like schizophrenia than bipolar 
disorder, both epidemiologically and clinically.

In their 2012 study, Meesters et al. estimated 
the 12-month prevalence of schizoaffective dis-
order in adults over the age of 60 at 0.14% [20]. 
Clinically, the features of schizoaffective disor-
der in older adults include increased treatment 
resistance, risk of suicide, and severity of illness 
[21]. Increased mortality rates, negative symp-
tom burden, clinical global impression of impair-
ment, lower likelihood of marriage, and 
independent living have been found to be similar 
to schizophrenia [22]. In comparison to depres-
sive and bipolar types of schizoaffective disorder, 
patients with depressive type appear to be at 
higher risk for suicide [23].

 Delusional Disorder

Delusional disorder in older adults, which is 
characterized by non-bizarre delusions without 
prominent hallucinations, has been inadequately 

studied [24]. The lifetime prevalence of delu-
sional disorder is estimated at 0.18%, with the 
preponderance of cases occurring after the age of 
45 years [25]. Within the subpopulation of older 
adults, the prevalence of delusional disorder in 
the elderly is estimated at 0.03%, with a slight 
preponderance of women affected by the condi-
tion [26]. The disorder typically first appears in 
middle to late adulthood, with an average age at 
onset of 40–49 years for men and 60–69 years for 
women. In general, when delusional disorder 
occurs in later life, social functioning is impaired, 
but cognitive functioning, personality, and voca-
tional functioning are minimally impaired or 
unimpaired [10].

 Secondary Psychoses

Approximately 60% of psychoses in older adults 
are due to another medical condition. The rela-
tive prevalence of these secondary psychotic dis-
orders are noted in Table 19-1.

 Risk Factors and Neurobiology 
of Psychosis in Late Life
Schizophrenia spectrum and other psychotic dis-
orders have an etiology and pathophysiology that 
remain to be fully elucidated. With advances in 
science, it is becoming clear that schizophrenia—
along with many other mental illnesses—repre-
sents the manifestation of complex interactions 
between genetic, neurodevelopmental, environ-
mental, and social factors.

 Social and Clinical Risk Factors

A number of age-related factors have been asso-
ciated with a risk for psychosis in older adults, 
including hearing and vision deficits, isolation, 
decline in cognition, physical and mental disor-
der comorbidity, polypharmacy, pharmacoki-
netic changes, pharmacodynamic changes, 
changes in cerebral structures, and neurochemi-
cal changes [27].

With respect to late-onset schizophrenia and 
early-onset schizophrenia, the greater prevalence 
of female gender in the former is the only 
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 well- established risk factor [28]. Both types have 
several shared risk factors: a family history of 
schizophrenia (10–15%), minor physical anoma-
lies, and a history of childhood maladjustment 
[28, 29]. By contrast, VLOS has a very large pre-
dominance of females, a low family history for 
schizophrenia, lower risk of childhood malad-
justment, possibly higher risk in immigrant pop-
ulations, and greater abnormalities in brain 
structures [13].

With respect to delusional disorder, Manglione 
and coauthors’ (2015) literature review identified 
several risk factors including a family history of 
schizophrenia or avoidant personality and para-
noid or schizoid personality disorder, possible 
hearing loss, immigrant status, and lower socio-
economic status [10].

 Genetics

To date, there have been no published genome- 
wide association studies of late-onset schizophre-
nia to allow comparison to the growing body of 
literature on early-onset schizophrenia. 
Schizophrenia carries a well-documented herita-
bility risk, ranging from 60 to 85% [30, 31]. A 
multitude of candidate genes, loci, and noncod-
ing RNAs have been identified over the past 
decade, with more recent genome-wide associa-
tion studies (GWAS) increasingly replicating and 
augmenting these findings. The 2014 study by 
the Schizophrenia Working Group of the 
Psychiatric Genomics Consortium, with a sample 
size of 36,989 subjects and 113,075 controls, 
demonstrated 108 genomic loci significantly 
associated with schizophrenia [32]. Importantly, 
many of the loci identified in this study corrobo-
rate currently held pathophysiologic models of 
schizophrenia and are highly expressed in brain 
tissue. This study amplified the hypothesis that 
schizophrenia is a disorder of polygenic risk—
with risk spread across genes associated with 
neurodevelopment, synaptic plasticity and func-
tion, immunity, neuronal calcium signaling, neu-
rotransmission (dopamine, glutamate), neuronal 
ion channels, and suppression of neuronal tran-
scription [21]. Furthermore, this polygenic risk 
appears to be further enriched by the presence of 
a family history [33].

To date there is very limited data to provide 
guidance on the genetic risk determinants of LOS 
and VLOS. One recent study by Voisey and coau-
thors pointed to a polymorphism of the DDR2 
gene, rs2734839, that may be predictive of late- 
onset illness [34]. There has been some evidence 
of more rapid cognitive decline in older adults 
with schizophrenia after age 65, especially 
among institutionalized persons. However, there 
is little evidence that such persons are genetically 
similar to persons with Alzheimer’s disease. For 
example, Liebers and colleagues, who followed 
middle-aged and older adults for an average of 
over 10 years, found evidence of varying degrees 
of association regarding cognitive function and 
decline between genetic risk for Alzheimer’s dis-
ease and polygenic risk for schizophrenia [35]. 
There is/are little data on the genetic determi-
nants of schizoaffective disorder and delusional 
disorder in late life.

 Neurodevelopment 
and Neurocircuitry

 Schizophrenia

A prevailing theory of the pathogenesis of schizo-
phrenia is one of aberrant neurodevelopment. 
This has been corroborated by recent genetic 
findings and further validated by postmortem 
neurohistological studies showing synaptic 
changes such as decreased density of dendritic 
spines in prefrontal neurons and abnormal con-
nectivity in hippocampal neurons [36, 37]. 
Decreases in brain volume with corresponding 
increase in size of the ventricles have been repro-
ducibly reported. Functional neuroimaging stud-
ies have examined the function and circuitry of 
the brain in schizophrenia. PET imaging studies 
have implicated a “hypofrontal” state in schizo-
phrenia, with decreased cerebral metabolism in 
the frontal cortex and corresponding increases in 
activity in temporal and occipital cortices [38].

Structural and microstructural changes in LOS 
and VLOS remain active areas of study. 
Comparatively, persons with late-onset schizo-
phrenia tend to have increased structural abnor-
malities and larger thalamic volumes on MRI and 
may also show changes in white matter integrity 
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[39–41]. Reduced cerebral blood flow differences 
have also been noted between EOS and LOS on 
99mTc-EDC SPECT, with EOS exhibiting reduced 
blood flow in the precentral gyrus and inferior 
frontal gyrus and LOS exhibiting reduced blood 
flow in the postcentral gyrus bilaterally [42]. A 
recent study has suggested that age of onset is an 
important modulating factor in gray matter volume 
changes, with LOS experiencing relatively less 
volume loss as compared to EOS [43]. The latter 
corroborates clinical reports associating earlier age 
of onset with increased severity of illness. 
Nevertheless despite these findings, definitive bio-
logical markers of schizophrenia with a later onset 
have been elusive, and no specific neuropathologi-
cal substrate has been identified [17]. Hahn et al.’s 
review of neuroimaging studies that compared 
early-onset and late-onset schizophrenia reported 
differences in eight of ten studies, but these were 
not consistent across studies [44].

 Delusional Disorder

Two smaller neuroimaging studies of delusional 
disorder are available, only one of which focuses 
on older adults. A 1994 study by Howard and col-
leagues indicates increased lateral ventricle vol-
umes in older adults with delusional disorder 
which is greater than that of schizophrenics and 
twice that of controls [45].

 Pathophysiology
Schizophrenia spectrum and other psychotic disor-
ders likely represent the manifestation of complex 
interactions between genetic, neurodevelopmental, 
environmental, and social stressors.

 Schizophrenia 
and Schizoaffective Disorder
Most of the pathophysiological studies have been 
conducted on mixed cohorts of individuals with 
schizophrenia and schizoaffective disorders. 
There is a confluence of evidence indicating the 
roles of dopamine, glutamate, serotonin, and 
GABA in the pathophysiology of schizophrenia 

[46, 47]; and like many aspects of aging human 
physiology, there are well-established changes in 
neurotransmitter concentrations and receptor 
densities. Age-related declines have been found 
in dopamine and glutamate concentration, sero-
tonin receptors (5-HT2) and transporter (5-HTT), 
decreased dopamine- and serotonin-binding 
capacities, and D1, D2, and D3 receptor densities 
[48–56]. Notably, D2 receptor density has been 
shown to decline an additional 5–10% with each 
decade [57, 58]. Age-related declines in dopa-
mine function are thought to be responsible for 
frequent neurological complaints in older adults 
including rigidity, decreased arm swing, and 
diminished cognitive flexibility [59].

These declines are also likely responsible for 
increased adverse effect rates in older adults 
treated with antipsychotic medications which 
include increased falls, extrapyramidal symp-
toms (EPS), and mortality [60, 61]. Decreased 
dosage requirements are also likely explicable 
through these changes in aging physiology. 
Increased EPS rates are noted in older adults at 
lower D2 receptor occupancy rates (34–79%) 
than expected of younger adults where EPS is 
rare at occupancy less than 80%. Graff-Guerrero 
and colleagues proposed aiming for a D2/D3R 
occupancy of 50–60% to minimize adverse 
effects and improve disease-specific measures 
[62]. Moreover, Rajii et al. indicated that anti-
psychotic dose reduction has the benefit of 
enhancing overall cognition in addition to EPS 
reduction [63].

There is a paucity of pathophysiological study 
of older adults with schizoaffective disorder or 
delusional disorder.

 Diagnosis
Psychotic disorders in the elderly can be a diag-
nostic dilemma as there can be a multitude of 
causes. Primary psychotic illnesses are those that 
are caused by a psychiatric illness, while second-
ary psychoses are caused by medical or neuro-
logical illness.

The differential diagnosis is broad and neces-
sitates obtaining a good clinical history: delirium 
(onset, days to weeks), psychotic disorder due to 
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another medical condition (onset, days to 
months), substance-/medication-induced psy-
chotic disorders (onset, days to months), neuro-
cognitive disorders (onset, months to years), 
affective spectrum disorders with psychotic fea-
tures (onset, weeks to months), and schizophre-
nia spectrum disorders (onset, months to decades. 
Importantly, clinicians should also consider the 
possibility of elder abuse and neglect in their 
diagnostic process, as some cases of paranoia or 
suspiciousness may be justified [64].

When attempting to diagnose the etiology of 
late-life psychosis, it is important to keep two 
principles in mind:

 1. Roughly 60% of late-life psychotic disor-
ders are secondary psychoses. Thus, one 
should operate under the assumption that 
new onset psychotic disorders in the elderly 
are secondary until proven otherwise.

 2. There are no signs/symptoms that are 
pathognomonic for any type of psychotic 
illness.

That said, characteristics that may help differ-
entiate secondary psychoses from primary psy-
chotic disorders include acute onset (days to 
weeks), atypical age of onset, visual hallucina-
tions in the absence of auditory hallucinations, 
absent family and past psychiatric histories, 
symptoms that are worse than expected or resis-
tant to treatment, symptoms that occur after a 
change in personality, symptoms that occur in 
conjunction with a medical disorder known to 
cause psychotic symptoms, cognitive abnormali-
ties, and medication/substance abuse [65].

A careful history, including collateral informa-
tion from family members and caregivers, physi-
cal exam, cognitive testing, and collateral history 
are essential in diagnosis of late-life psychoses. 
Typical diagnostic testing includes complete 
blood count (CBC), comprehensive metabolic 
panel (CMP), thyroid stimulating hormone 
(TSH), vitamin B12, folate, rapid plasma regain 
(RPR) and erythrocyte sedimentation rate (ESR), 
and urine toxicology. A brain MRI or CT scan is 
often obtained to rule out structural intracranial 
pathology. Additional tests such as autoimmune 
panels, HIV, toxicology, and EEG may be ordered 
on a case-by-case basis [6].

Schizophrenia spectrum disorders should be 
considered only after other causes are excluded. 
Following this exclusion, the diagnosis of a pri-
mary mental illness should be established for 
older adults according to DSM-5 diagnostic 
criteria.

 Diagnostic Criteria
• Delusional disorder: Diagnosis requires the 

presence of at least one delusion for 1 month 
or greater. Psychosocial functioning is mini-
mally impaired surrounding only the delu-
sional belief. Diagnostic criteria for 
schizophrenia cannot be simultaneously met, 
and affective symptoms of limited co- 
occurrence cannot be better explained by sub-
stance use, another medical condition, or 
another mental disorder [2].

• Brief psychotic disorder, schizophreniform 
disorder, and schizophrenia: Brief psychotic 
disorder and schizophreniform disorder are 
diagnosed in the same way as schizophrenia 
with only a difference of duration: brief psy-
chotic disorder (1 day to 1 month), schizo-
phreniform disorder (1 month to 6 months), 
and schizophrenia (greater than 6 months). 
Psychosocial dysfunction is not necessary for 
the diagnosis of schizophreniform disorder. A 
diagnosis of schizophrenia is established 
when at least two core symptoms of psychosis 
are present actively for 1 month with signs of 
illness for greater than 6 months. Psychosocial 
dysfunction must be present and symptoms 
cannot be better explained by substance use, 
another medical condition, or another mental 
disorder [2].

• Schizoaffective disorder: The diagnosis is 
established by the concomitant presence of a 
major mood episode with two core symptoms 
of psychosis (as in schizophrenia). Delusions 
or hallucinations must be present for at least 
2 weeks without the presence of an affective 
episode, while an episode of depression or 
mania must be present for the majority of the 
person’s illness. Psychosocial dysfunction 
must be present, and symptoms cannot be bet-

M. Reinhardt et al.



211

ter explained by substance use, another medi-
cal condition, or another mental disorder [2].

• Substance-/medication-induced psychotic dis-
order: The diagnosis requires the presence of 
delusions or hallucinations that are directly 
attributable to the neurobiological activity of a 
substance or medication, and symptoms can-
not be better explained by substance use, 
another medical condition, or another mental 
disorder [2].

• Psychotic disorder due to another medical 
condition: This requires the presence of 
marked delusions or hallucinations with 
plausible evidence of direct causation by 
another medical condition, and symptoms 
cannot be better explained by substance use, 

another medical condition, or another mental 
disorder [2].

• Catatonia associated with another mental dis-
order/medical condition: This is a diagnostic 
specifier used when at least 3 of the 12 clinical 
features of catatonia are present during the 
course of another mental disorder or are 
directly contributable to another medical con-
dition. These criteria include stupor, catalepsy, 
waxy flexibility, mutism, negativism, postur-
ing, mannerism, stereotypy, agitation, grimac-
ing, echolalia, and echopraxia [2].

Table 19-2 outlines the clinical differentiation 
of schizophrenia and schizophrenia spectrum ill-
nesses in late life.

Table 19-2. Outlines the clinical differentiation of schizophrenia and schizophrenia spectrum illnesses  
in late life

Early-onset 
schizophrenia

Late-onset 
schizophrenia

Very late-onset 
schizophrenia- 
like psychosis

Schizoaffective 
disorder

Delusional 
disorder

Prevalence [8, 9, 14, 
16, 20, 25, 66–69]

Lifetime*
Ages 45–64, 1%
Ages >65, 0.3%
1-year prevalence*
Ages 45–64, 0.6%
Ages >65, 0.1–0.5%

14–36% of cases
1-year prevalence, 

0.14%

1-year 
prevalence, 
0.05%

Lifetime
All ages, 0.32%
1-year 

prevalence
Ages <40, 0.09
Ages >40, 0.04

Lifetime
All ages, 0.18%
1-year 

prevalence
Ages >60, 

0.03%
Age of onset [13, 25] <40 40–60 >60 <40 (late-onset 

cases have 
been reported)

45 (mean)

Gender [68] Female = male Female > male Female >> male Female > male Female
Family history [68] + + − + +
Early childhood 

maladjustment [68]
++ + − + Limited 

available data
Neuroimaging findings 

[68]
Variable Variable >> Incidence of 

brain 
abnormality 
compared to 
EOS and LOS

Limited available 
data

Limited 
available data

Neuropsychological 
deficits [10, 68]

Deficits [68]
+ Mild to moderate
+ Generalized
+ Heterogeneous
+ Spared: retention, 

verbal knowledge

Deficits [68]
+ Mild to moderate
+ Generalized
+ Heterogeneous
++ Spared: retention, 

verbal knowledge

Variable Limited available 
data

Minimal

Cognitive decline/
neurodegeneration 
[10, 68–70]

Community dwelling: 
initial decline, then 
stable compared to 
healthy, age-
matched peers

Institutionalized: 
progressive 
dementia reported

Initial decline, then 
stable compared to 
healthy, age- 
matched peers

Initial and 
progressive 
decline; 
variable

Limited available 
data

Minimal

(continued)
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 Treatment
The major goals of the treatment for older adults 
with psychotic symptoms are improving the 
quality of life, maintaining tenure in the least 
restrictive setting possible, and limiting admis-
sion to acute and long-term care settings. Certain 
general guidelines should be followed regarding 
the use of all drugs in older psychotic adults. A 
pretreatment medical evaluation is essential to all 
older adults who present with psychotic symp-
toms. As an individual ages, the ratio of lean 
body mass decreases, while body fat increases 
causing changes in distribution and the duration 
of action for lipophilic psychotropic medications. 
Thus, the adage “start low, go slow” should be 
followed closely, using the lowest possible dos-
age to achieve the desired therapeutic response. 
Additionally, liquid preparations are readily 
available for many medications (or can be pre-
pared by compounding pharmacies) and are use-
ful for patients who cannot swallow tablets [76]. 

In general, the treatment of psychosis in late life 
is based on the etiology of the illness.

Currently available evidence to guide the phar-
macological treatment of older adults with 
schizophrenia is limited, with available evidence 
supporting the short-term use of antipsychotic 
treatment and little guidance available for long- 
term treatment. Older adults are more likely to 
suffer from the adverse effects of antipsychotic 
medications, and treatment should be initiated 
and maintained cautiously. Typical antipsychotic 
medications have more favorable metabolic pro-
files but carry a substantially increased risk of 
newly incident tardive dyskinesia [77]. Atypical 
antipsychotics have diminished risk of tardive 
dyskinesia but are metabolically problematic. 
Careful consideration of each person’s physical 
state and comorbidities should be undertaken 
prior to treatment. Initial antipsychotic dosing 
should be approximately half the normal adult 
starting dose and increased gradually to the mini-
mum effective dose [78].

Early-onset 
schizophrenia

Late-onset 
schizophrenia

Very late-onset 
schizophrenia- 
like psychosis

Schizoaffective 
disorder

Delusional 
disorder

Minor physical 
abnormalities [68]

+ + − Limited available 
data

Limited 
available data

Delusions [2, 13] + Persecutory, partition ++ Persecutory, 
partition

+++ Persecutory, 
partition

+ + (Non-bizarre)

Hallucinations [2, 13] + Auditory > others + Visual, olfactory, 
tactile more 
common than in 
EOS

+ Visual, 
olfactory, 
tactile more 
common than 
in EOS

+ −

Negative symptoms 
[2, 13]

++ + − + −

Thought disorder [2, 
13, 28]

++ + − +/++ −

Affective symptoms 
[2, 11, 22, 23]

+ Depression common 
(32 to 75%) [11]

+ Increased suicide 
risk

+ Depression
+ Increased suicide 

risk

Limited available 
data

+ Depressed 
type > bipolar 
type

+ Increased 
suicide risk

−

Dosage requirements 
[17, 62, 63, 71, 72]

+ Decreased ++ Decreased ++ Decreased + Decreased Limited 
available data

Tardive dyskinesia 
risk [73]

+ + ++ + +

Increased mortality 
risk [74, 75]

+
Male > female

+
Male > female

++
Male > female

Limited available 
data

Limited 
available data

*, likely underestimates; +, associated; ++, strongly associated; +++, very strongly associated; −, not associated

Table 19-2. (continued)
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The data on the evidence-based pharmacologi-
cal treatment of late-life LOS and VLOS patients 
is limited. The most recent Cochrane review on 
the topic found a dearth of studies meeting their 
quality criteria to allow for a critical review [79]. 
Available data for the treatment of EOS in late 
life indicates possible benefit for the use of ris-
peridone and olanzapine, with limited evidence 
supporting the use of clozapine in treatment- 
resistant elderly [80]. Paliperidone has shown 
efficacy over placebo in the treatment of older 
adults with schizophrenia [81].

Expert consensus is available regarding rec-
ommended dosing: risperidone 1.25–3.5 mg/
day (first line), quetiapine 100–300 mg/day, 
olanzapine 7.5–15 mg/day, and aripiprazole 
15–30 mg/day [82]. Extrapyramidal symptoms 
resulting from treatment are managed similarly 
to younger adults with emphasis on dose reduc-
tion or change of medication to minimize symp-
toms. Anticholinergic agents should be avoided 
or used only sparingly—a general rule for all 
older adults.

There is limited data to suggest tapering and 
discontinuing antipsychotic medications in older 
persons with chronic schizophrenia [83]. 
Potential targets for such a strategy would include 
one-fourth of older adults who are in long- 
standing clinical remission or persons whose 
symptoms have not responded to any anti- 
antipsychotic medication. Combining the taper-
ing of medication with cognitive behavioral 
approaches to psychotic symptoms might opti-
mize outcomes. Although it may be impossible 
to completely eliminate medications in some 
individuals, dosage reductions may be the option 
available for these individuals.

Finally, genetic tests are now readily avail-
able that can personalize treatment so as to 
avoid medications that are poorly metabolized 
and likely to cause more side effects or to iden-
tify rapid metabolizers in whom higher doses of 
medications are required to attain clinical 
effects.

The greatest benefits for treatment are likely 
to be found in the combination of pharmaco-
therapy and psychosocial modalities. While 
further study is needed, promising work has 
shown benefit from functional adaptation skills 
training (FAST), cognitive behavioral social 

skills training (CBSST), the HOPES interven-
tion (social skills training combined with a pre-
ventive healthcare program), and supported 
employment [84–89].

 Conclusion
Schizophrenia spectrum and other psychotic dis-
orders in late life represent a varied group of con-
ditions. Given the aging of the global population, 
increasing incidence, prevalence, and the associ-
ated morbidity and mortality of these psychotic 
disorders can be expected. These illnesses are 
best evaluated cautiously and thoroughly recog-
nizing that most psychotic disorders in late life 
are secondary to other medical conditions. 
Treatment must be carefully targeted, utilizing 
minimum effective dosing and making full con-
sideration of each individual’s unique history, 
comorbidity, and pharmacological profiles. 
Furthermore, attempts to reduce or discontinue 
antipsychotic treatment must be made at regular 
intervals to limit associated morbidity and 
mortality.
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Substance-Related and Addictive 
Disorders
Rachel D. Maree and Craig A. Riccelli

 Introduction
Substance use is a widely recognized medical 
and public health problem affecting patients 
across the lifespan [1]. The US Census Bureau 
has estimated that the population aged 65 years 
and older will be 72.1 million in 2030, almost 
double its estimated population of 40.3 million in 
2010. This significant increase is due to the aging 
of the baby boomer cohort, as they began turning 
65 years old in 2011 [2]. It has been established 
that substance use disorders both exist and persist 
among older adults [3]. As the baby boomers, 
who have had higher rates of substance use than 
those previously 65+ continue to age, it is esti-
mated that older adults will have increasing rates 
of substance use, likely due to cohort effects. In 
fact, it is estimated that at least 5.7 million 
Americans aged 50 years and older (50+) will 
need substance misuse treatment in the year 2020 
[4, 5]. Majority of substance use literature to date 
as it relates to older adults has been published on 
alcohol. There is limited published research on 
national prevalence rates of other specific sub-
stance use disorders among older adults and even 
fewer investigations into specialized treatments 
and interventions targeted toward this age group. 
As the baby boomer generation continues to age, 
older adults will increasingly present for first 
time substance use treatment [6]. The aging of 
the baby boomer cohort and the noted increase in 
substance use among those 65+ are areas of con-
cern that require special thought for practitioners 
and providers.

 Epidemiology

 Alcohol

Previous National Survey on Drug Use and Health 
(NSDUH) results have shown significant levels of 
current, binge and heavy alcohol use for persons 
age 50+ [7]. The 2013 NSDUH results showed that 
41.7% of adults aged 65+ used alcohol within the 
past month and considered 9.1% of those users to 
engage in binge drinking (5+ drinks on same occa-
sion on at least 1 day in the past 30 days) and 2.1% 
to engage in heavy alcohol use (5+ drinks on same 
occasion on 5+ days in the past 30 days) [8]. Of 
note, estimates of alcohol problems are higher 
among health-care seeking populations as drinkers 
are more likely to seek medical care [9]. Older 
adults with medical, social, and emotional prob-
lems are also at higher risk for alcohol and other 
substance use, and this substance use can aggravate 
other medical comorbidities [10]. In a 2010 study 
of 3308 drinkers aged 60+ in primary care clinics, 
21.5% of participants were identified as at risk of 
harm due to combined use of alcohol in the context 
of comorbidities, 21.2% were noted to be at risk of 
harm due to combined use of alcohol and medica-
tions, and 22.3% were found to be at risk based on 
alcohol use alone. Over half of the participants 
(56.1%) fell into more than one risk category [11].

 Cannabis

Data from the 1999 to 2001 NSDUH estimated 
that 719,000 older adults aged 50+ used  marijuana 
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in the past year (1.1% of older adults). This was 
estimated to increase to 3.3 million in 2020 
(355% increase), reflecting the increase in popu-
lation and a 190% increase in rate of marijuana 
use, from 1.0 to 2.9% [12]. Based on data from 
the NSDUH from 2005 to 2006, 2.6% of respon-
dents reported marijuana use in the last year. The 
use of marijuana was more prevalent in the 50–64 
age groups (4%), rather than 65+ group (0.7%). 
This data also found that major depression was 
associated with higher prevalence of marijuana 
use (6.54%). Other subsets of the population 
associated with higher prevalence of marijuana 
use were sex (male 3.96% vs. female 1.39%), 
race/ethnicity (highest being American Indian or 
Alaskan Native 5.29% followed by African- 
American 3.78%), and marital status (never mar-
ried, 5.23%) [13]. In 2012, 4.6 million adults 
aged 50+ reported past-year marijuana use [14]. 
These numbers reflect a rapid increase in the 
number of older adult marijuana users than previ-
ously projected. Nearly half of the United States 
and Washington D.C. have legalized marijuana 
use in some capacity. The increasing number of 
states legalizing the use of medicinal marijuana 
and decriminalizing recreational use will likely 
contribute to the rapidly growing number of older 
adult marijuana users [15].

 Tobacco

Estimates have shown that among adults aged 
65+, 14% reported tobacco use in the last 
12 months. Another study estimates that nearly 
seven million adults aged 60+ are smokers [16]. 
Older adult smokers also tend to be long-term, 
heavy smokers. Tobacco use is independently 
associated with greater mortality, including 
increased risks of coronary events, cardiac 
deaths, smoking-related cancers, chronic 
obstructive lung disease, decline in pulmonary 
function, development of osteoporosis, risk of 
hip fractures, and poorer physical functioning. 
Rates of cardiovascular disease among adults 
50+ are higher among individuals with comorbid 
drug use and cigarette smoking as compared to 
individuals with drug use alone (74 vs. 44%, 
respectively). Similarly, rates of pulmonary 
 disease are higher in the comorbid smoking and 

drug use group as well (38 vs. 13%, respectively) 
[14, 17]. These stark differences highlight the 
potentially adverse physiologic effects of 
tobacco use.

 Prescription Drug Use

The number of older adults age 50+ misusing 
prescription substances, defined as using pain 
relievers, stimulants, tranquilizers, and sedatives 
without a prescription or taking them for the feel-
ing or experience they caused) is projected to 
increase approximately 190%, from 911,000 
based on 1999 to 2001 data to 2.7 million in 
2020. This reflects a doubling in the rate of use 
from 1.2 to 2.4%. Men accounted for 44% of pre-
scription drug misuse in 1999–2001 and are 
expected to account for 52% in 2020. The age 
distribution in 1999–2001 showed 62% in their 
50s and 19% in their 60s; in 2020, the age distri-
bution of projected users is expected to show 
48% in their 50s and 37% in their 60s, reflecting 
a significant increase in an almost 20-year time 
span [4]. In 2007, 4.62% of Medicare Part D 
recipients received greater than 90 days of pre-
scriptions for combined schedule II/III opioids, 
and this percentage was noted to be 7.35% in 
2012 [18]. Factors associated with prescription 
drug abuse in older adults include female sex, 
social isolation, history of a substance use or 
mental health disorder, and medical exposure to 
prescription drugs with abuse potential [19].

In 2007, an analysis of the Treatment Episode 
Data Set (TEDS) that assesses national admis-
sions to substance abuse treatment services found 
that methamphetamine/ amphetamine was the 
primary substance for 7.87% (142,832 admis-
sions) of all admissions, of which 3.75% were 
50+. Other stimulants were the primary sub-
stances for 896 admissions, of which 8.4% were 
age 50+ [20, 21]. Data from 2013 showed that 
amphetamines and other stimulants were the pri-
mary substances used for 8.2% of admissions 
with the following age distributions: 51–55, 
7.5%, 56–60, 2.9%, 61–65, 0.8%, and 66+ 0.1% 
[22]. These data do not show dramatic changes in 
the percentages for this demographic but do show 
that stimulant use among older adults has been 
consistent and should not be overlooked.
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 Illicit Substance Use

Based upon the 1999–2001 data, the overall 
number of illicit drug users, characterized in this 
study as marijuana, cocaine, inhalants, hallucino-
gens, heroin, and prescription type psychothera-
peutic drugs, is projected to increase from 1.6 to 
3.5 million in 2020. The sex distribution of users 
is expected to remain stable at 48% women and 
52% men. Distribution by race/ethnicity will not 
change radically, but the proportion in their 50s 
will decline from 74 to 51%, whereas representa-
tion of persons in their 60s is expected to increase 
from 14 to 37% [4].

 Neurobiology Including Risk 
Factors
Many neurotransmitters are involved in the 
effects of various types of drugs of abuse 
(Table 20-1). However, dopamine has been 
shown to have significant effects on reinforcing 
use. Research has shown that drugs of abuse pro-
mote faster and longer extracellular dopamine 
release than other natural factors that reinforce 
drug use. This increase in dopamine can occur by 
inhibiting dopamine reuptake from the synaptic 
cleft or by promoting the release of dopamine 
into the cytoplasm [23].

Urine drug screens are useful for screening 
and as confirmation of verbal reports of sub-
stance use. Depending on the type of drug and 
frequency of use, it can be detected in the urine 
up to periods ranging from 12 h to several weeks. 

Additional biomarkers have been studied for 
alcohol use. Liver function tests, including ala-
nine transaminase (ALT), aspartate transaminase 
(AST), and gamma-glutamyl transpeptidase 
(GGT), can be tested in the blood and are some-
times used as indicators of chronic or more acute 
alcohol use. It should be noted that elevations in 
these biomarkers are not specific to alcohol use. 
Other markers of chronic alcohol use include 
percent carbohydrate-deficient transferrin (% 
CDT), mean corpuscular volume (MCV), and 
high- density lipoproteins (HDL), each of which 
would be elevated in the setting of chronic alco-
hol use [25].

Adverse events associated with substance use in 
older adults are in part related to altered hepatic 
metabolism and changing proportions of body fat 
and water which may impact effective dosing of 
various substances. Drug interactions also increase 
with age due to the likelihood of a higher number 
of pharmacologic agents being prescribed and 
because of changes in metabolism associated with 
age [26, 27].

 Diagnosis
The general diagnostic criteria from the 
Diagnostic and Statistical Manual of Mental 
Disorders Fifth Edition (DSM-5) can be found in 
Table 20-2. These criteria can be applied to all 

Table 20-1. Neurotransmitter targets of commonly 
misused substances [24]

Drug Neurotransmitter

Cocaine, amphetamines Dopamine, serotonin, 
norepinephrine

Opioids Endogenous opiates
Nicotine Acetylcholine
Alcohol GABA, glutamate
Marijuana Endogenous cannabinoids
PCP, ketamine Glutamate

LSD and other hallucinogens Serotonin

GABA, γ-aminobutyric acid; PCP, Phencyclidine; LSD, lyser-
gic acid diethylamide

Table 20-2. DSM-5 substance use criteria and consid-
erations for older adults [28, 29]

DSM-5 substance use disorder 
criteria
At least two of the following  
over a 12-month period

Considerations for DSM 
criteria in older adults

Substance is taken in larger 
amounts or over a longer period 
than was intended

Substance use can 
exacerbate cognitive 
impairment and ability 
to self-monitor

Persistent desire or unsuccessful 
efforts to cut down or control 
substance use

A great deal of time is spent in 
activities necessary to obtain, 
use, or recover from effects of 
substance

(continued)
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classes of substances with the exception of caf-
feine. Severity of substance use disorders as per 
the DSM can be defined as mild (2–3 symptoms), 
moderate (4–5 symptoms), and severe (6 or more 
symptoms).

Complicating the identification of substance 
misuse problems in late life is the fact that sub-
stance use or intoxication may present similarly 
to depression, delirium, or dementia [30, 31]. 
Hence, practitioners should make every effort to 
screen and assess for these comorbidities that 
may present similarly or in addition to comorbid 

substance use. Data from the 2009 NSDUH 
found that some of the DSM-5 criteria, as listed 
in Table 20-2, need special consideration in 
older adults due to the physiology of aging and 
unique social circumstances older adults may 
face. With this in mind, strictly using the DSM-5 
may result in under diagnosis of older adults 
with SUDs [14].

Another approach in diagnosing older adults 
with SUDs is a two-tier categorical classification: 
at risk and problem use. The first tier is defined 
by use of a substance more than the recom-
mended amount. Problem use emphasizes the 
potential negative impact associated with use 
instead of the quantity and frequency of use [14]. 
When considering prescribed substances, there is 
also the potential for misuse of substances. 
Misuse can include adjusting doses without 
direction from a prescriber, unintentionally tak-
ing larger doses than prescribed or taking medi-
cation for indications other than the intended use 
[32]. Assessment for misuse may help patients 
adhere to medications as prescribed and reduce 
the potential for adverse effects associated with 
some prescription medications.

Most of the screening and diagnostic research 
in older adults has been done with alcohol. The 
National Institute on Alcohol Abuse and 
Alcoholism (NIAAA) and the American 
Geriatrics Society (AGS) recommend no more 
than three drinks per day or seven drinks per 
week for adults over age 65 who are healthy and 
do not take medications [33]. There are several 
tools that can be used to screen and assess for 
alcohol use in older adults.

The CAGE questionnaire is a brief measure 
that asks four lifetime questions regarding cut-
ting down use, being annoyed by others, feeling 
guilty about use, and needing an eye-opener in 
the morning. More than two responses indicate 
substance use disorder. A major limitation of the 
CAGE is that it does not distinguish between cur-
rent and lifetime use. This is an especially diffi-
cult issue among those who are aging and have a 
history of problematic use without having a cur-
rent problem. Because of the brief nature of the 
CAGE, it can be a useful screening tool, but it 
should not be a substitute for a more thorough 
assessment. It also does poorly in detecting heavy 
or binge drinkers. In a study assessing potentially 

DSM-5 substance use disorder 
criteria
At least two of the following  
over a 12-month period

Considerations for DSM 
criteria in older adults

Craving or a strong desire or urge 
to use substance

Older adults may have 
chronic habits related 
to substance use that 
they do not identify as 
cravings

Recurrent use resulting in a failure 
to fulfill major role obligations 
at work, school, or home

Role obligations for older 
adults can be 
significantly different 
given life transitions 
(i.e., retirement)

Continued use despite persistent 
or recurrent social or 
interpersonal problems caused 
or exacerbated by the effects of 
the substance

Older adults may have 
limited insight 
regarding substance 
use as a cause of their 
problems

Important social, occupational, or 
recreational activities are given 
up or reduced because of use

Older adults may not 
have a reduction in 
these activities despite 
substance use

Recurrent use in situations in 
which it is physically hazardous

Older adults may have 
limited insight 
regarding substance 
use as a cause of their 
problems

Use is continued despite 
knowledge of having a 
persistent or recurrent physical 
or psychological problem that is 
likely to have been caused or 
exacerbated by the substance

Tolerance—need for markedly 
increased amounts OR 
markedly diminished effect with 
continued use of the same 
amount

Older adults can have 
increased sensitivity 
due to physiological 
changes with 
metabolism

Withdrawal—the characteristic 
withdrawal syndrome OR 
substance is taken to relieve or 
avoid withdrawal symptoms

May not develop 
physiologic 
dependence depending 
on the onset and type 
of substance used

Table 20-2. (continued)

R. D. Maree and C. A. Riccelli



221

hazardous alcohol use among 5065 patients aged 
60+ in primary care settings, the CAGE had 35% 
sensitivity and 96% specificity in detecting binge 
drinkers [34]. The CAGE-AID, with the AID 
meaning adapted to include drugs, is a modified 
version of the CAGE that assesses for alcohol 
and other drug use as well. It has not been vali-
dated in older adults.

The Michigan Alcohol Screening Test comes 
in a geriatric form (MAST-G) and a short, geriat-
ric form (S-MAST-G) (Table 20-3). Both are 
used to identify those at risk for negative out-
comes related to alcohol use. The MAST-G 
focuses more on potential stressors and behaviors 
relevant to alcohol use in late life, as opposed to 
questions toward family, vocational, and legal 
consequences of use. The short version has ten 
questions with two or more positive responses 
indicating a positive test. Although useful as an 
indicator of lifetime problem use, it lacks infor-
mation about frequency, quantity, and current 
problems important for intervention [14, 35].

The AUDIT was developed and validated in 
older adults to identify formal alcohol disorders 
and hazardous drinkers. In a sample of almost 
200 adults aged 65+ in primary care centers, the 
AUDIT was found to have a sensitivity of 66.7% 
and specificity of 95.3%. The AUDIT-C, which is 
a shorter version of the AUDIT, had a sensitivity 
of 100% and specificity of 80.7%. The cutoff 
threshold to indicate alcohol use disorder among 

a general population is eight. The AUDIT uses 
amount of drinking to define hazardous drinking, 
which may be useful in younger populations, but 
in older adults, the consideration of any amount 
of drinking must be weighed with other medical 
comorbidities and social and environmental 
problems [36, 37].

To date, there have not been any validated 
screening measures developed to assess for mis-
use of other substances in older adults. However, 
smaller studies have provided some ideas for 
screening and monitoring. There are screening 
tools available for benzodiazepine misuse, such 
as the benzodiazepine dependence self-report 
questionnaire and the severity of dependence 
scale [38, 39]. Asking about tolerance and 
attempts to stop have the greatest evidence as 
screening measures for older adults with benzo-
diazepine misuse [40]. Additionally, as substance 
use in older adults continues to be researched and 
understood, it will be important for practitioners 
to familiarize themselves with the most recent 
legal and medical regulations when evaluating 
older adults for cannabis use disorder [14].

 Treatments
The proportion of older adults seeking substance 
abuse treatment for the first time is growing at a 
rate faster than that of younger adults, making the 
focus on the specific needs of this population cru-
cial [41]. Many of the well-studied interventions 
for older adults with substance use disorders have 
been conducted with alcohol. Nonetheless, evi-
dence thus far shows that older adults do engage 
in substance use treatment, are able to complete 
treatment, and tend to respond well to age- 
appropriate interventions [42–45]. While there 
remains much to be discovered in order to tailor 
non-pharmacologic interventions toward this 
population, research thus far is promising.

 Non-pharmacologic

 Alcohol

Non-pharmacologic treatments for alcohol use 
disorders in the geriatric population have been 
studied in various settings. Older adults may 

Table 20-3. Short Michigan alcohol screening test- 
geriatric (S-MAST-G) [14, 35]

 1.  When talking with others, do you ever underestimate 
how much you drink?

 2.  After a few drinks, have you sometimes not eaten or 
been able to skip a meal because you didn’t feel hungry?

 3.  Does having a few drinks help decrease your shakiness 
or tremors?

 4.  Does alcohol sometimes make it hard for you to 
remember parts of the day or night?

 5.  Do you usually take a drink to relax or calm your 
nerves?

 6. Do you drink to take your mind off your problems?
 7.  Have you ever increased your drinking after experiencing 

a loss in your life?
 8.  Has your doctor or nurse ever said they were worried or 

concerned about your drinking?
 9. Have you ever made rules to manage your drinking?
10. When you feel lonely, does having a drink help?
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 benefit from community options, including 
twelve- step groups such as “Alcoholics 
Anonymous” and other self-help groups; how-
ever, it is important to consider mobility and travel 
when making these recommendations [46]. Non-
pharmacologic interventions have also been stud-
ied in inpatient and outpatient settings as well.

The Florida Brief Intervention and Treatment 
for Elders (BRITE) project, a 3-year pilot pro-
gram of screening and brief intervention for older 
adult substance misusers, demonstrated improve-
ments by using a series of brief interventions that 
included completion of a workbook and cogni-
tive behavioral therapy (CBT) sessions [45, 47]. 
Additional studies have shown the benefits of 
addressing alcohol misuse in the primary care 
setting and utilizing other modes and combina-
tions of treatment including one randomized con-
trolled trial where there were reductions in the 
amount of drinking at 12 months with multifac-
eted treatment approach that included a personal-
ized report, booklet about alcohol and aging, a 
drinking diary, brief advice from a care provider, 
and telephone counseling [48]. Other modes of 
treatment can include motivational interviewing 
(MI), contracting with a physician, CBT, and 
using care coordination services to maintain 
long-term sobriety. Positive effects have been 
noted from these modes of treatment in reducing 
alcohol use among older adults [45, 49].

 Cannabis

Overall, there is a dearth of literature for non- 
pharmacologic treatment of cannabis use disorder 
in older adults. However, available evidence indi-
cates efficiency for motivational enhancement 
therapy (MET), CBT, and contingency manage-
ment. According to the literature, combining all 
three modalities had the best results, specifically 
in reducing frequency and quantity of use [50].

 Tobacco

In a study that evaluated treatments specifically 
tailored for individuals aged 50–74 years, the 
investigators found that this population prefers 
clear evidence of the negative consequences of 
smoking [16]. In addition, they found that poten-
tial medical problems associated with smoking 
are a motivating factor for cessation of tobacco 

use. Furthermore, this study found that self-help 
was preferred to group programs for smoking 
cessation. The smoking cessation guide for 
smokers aged 50–74 years, “Clear Horizons,” 
was developed based on the findings from this 
study. After 12 months, the self-reported quit rate 
of standard versus tailored treatment was 15 and 
20%, respectively. Motivational interviewing has 
been shown to be effective for smoking cessation 
in older adults [51]. In a study examining 
MI-enhanced care in older adults, there was a sta-
tistically significant increase in attempts to stop 
smoking and decrease in number of cigarettes 
smoked that was demonstrated for as long as 
12 months post intervention.

 Prescription Drugs

Available evidence indicates that sending an inter-
vention letter advising patients to gradually taper 
their benzodiazepine use, assessing benzodiaze-
pine craving in a treatment intervention aimed at 
long-term benzodiazepine users, conducting brief 
interventions, and providing self- help booklets 
from primary care physicians are methods that 
can be utilized in the outpatient setting to target 
prescription drug misuse among older adults [3–5, 
31, 47, 52, 53]. Other community and self-help 
groups like “Narcotics Anonymous,” adapted 
from Alcoholics Anonymous are available for 
individuals with prescription drug to utilize to 
reduce their substance use.

 Pharmacological

 Alcohol

Older adults are at higher risk for medical com-
plications during alcohol withdrawal including 
myocardial ischemia, delirium tremens, and con-
vulsions when compared to the younger adults 
[54]. Short-acting benzodiazepines, specifically 
lorazepam and oxazepam, are recommended for 
management of acute withdrawal among these 
individuals. Given the potential physiological 
changes associated with aging, the effective dos-
ages of these medications are less than those 
required among the general adult population. 
Additionally, lorazepam and oxazepam are not 
hepatically metabolized and can be safely taken 
by individuals with liver dysfunction [55].
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One randomized controlled trial demonstrated 
that older adults with alcohol use disorder who 
were given naltrexone were significantly less 
likely to relapse when exposed to alcohol when 
compared to the control group of older adults 
who did not receive naltrexone [14]. The long- 
acting, injectable formulation of naltrexone may 
be particularly helpful in older adults with cogni-
tive disorders [54].

Acamprosate has been shown to be effective 
for alcohol use disorder among older adults with 
treatment outcomes similar to the general adult 
population; however, there are no controlled 
studies assessing the efficacy of this medication 
specifically for older adults [14]. Studies that 
have looked at outcomes when combining nal-
trexone and acamprosate have found limited effi-
cacy for the combined treatment among 
individuals with alcohol use disorders [54].

Disulfiram has demonstrated some benefit in 
adults 50+ with alcohol use disorder, but given 
the significant adverse effects including increased 
cardiovascular strain associated with its use, it is 
generally not recommended for use among older 
adults [14, 54] (Table 20-4).

Although not FDA approved for alcohol use 
disorder, topiramate and gabapentin are being 

researched as potential treatments for this disor-
der. The adverse side effect profile of topiramate, 
including effects on cognition and increased risk 
of falls, should be taken into account when con-
sidering this medication as a possible treatment 
for alcohol use disorders among older adults 
[58]. It should also be taken into account that 
gabapentin has the potential for misuse and 
should be prescribed with caution among the 
older adult population [59].

 Cannabis

Based on the most recent review of the available 
literature, no specific pharmacological agents have 
demonstrated clear efficacy for treatment of can-
nabis use disorder in the general adult population 
or for the older adult population. One study did 
find a significant decrease in cannabis use among 
adults with comorbid depression when treated 
with fluoxetine. Medications such as nefazodone, 
extended-release bupropion, dronabinol, dival-
proex, and buspirone have been researched in the 
general population with non- specific results. As 
the number of older adults with cannabis use dis-
order continues to rise, this area proves to be 
imperative for future research [50].

Table 20-4. FDA-approved medications for alcohol dependence [56, 57]

Medication Naltrexone Acamprosate Disulfiram

Dosage Oral: 50 mg/day OR 
100 mg on Monday and 
Wednesday and 150 mg 
on Friday

Injectable: 380 mg every 
4 weeks

666 mg three times daily 250–500 mg/day; do not take until 
12 h after drinking

Mechanism of 
action

Opioid receptor antagonist Reduces excitatory glutamate 
transmission; blocks certain 
glutamate receptors; increases 
inhibitory GABA transmission

Aldehyde dehydrogenase inhibitor

General physiologic 
considerations

Cannot be used in patients 
using opioid therapy

Can be used in patients prescribed 
opioids for pain control

Tachycardia, diaphoresis, nausea, 
and vomiting can be experienced 
if alcohol is used with this 
medication

Adverse side effects Dizziness, headache, GI 
distress

Diarrhea, nausea Dermatitis, drowsiness, metallic 
taste

Special 
considerations

Use with caution in those 
with decreased liver 
function

Can be used in patients with severe 
liver disease; cautious use in 
patients with renal insufficiency/
chronic renal failure

Avoid in patients with cognitive 
impairment, cardiac disease, 
severe liver disease, or alcohol 
intoxication
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 Tobacco

Nicotine replacement therapy (NRT), bupropion, 
and varenicline are all effective and safe pharma-
cologic agents for tobacco cessation in the 
 general adult population; however, these have 
been understudied in the geriatric population 
[60]. There are a variety of NRT products avail-
able in the United States, both prescription and 
over the counter (OTC). The OTC products 
include the patch, lozenge, and gum, while the 
prescription products include nasal spray and an 
oral inhaler each of which has special consider-
ations in older adults (Table 20-5). Of note, a 
nicotine mouth spray and sublingual tablet are 
available in other countries but not in the United 
States [61].

It has been shown that older adults metabolize 
nicotine slower than young adults; however, it 
has not been empirically demonstrated that this 
impacts efficacy of NRT. There is a theoretical 
risk of increased cardiovascular events with NRT; 
however, the risk is less than that associated with 
active tobacco use. Although studies have not 
demonstrated an increased risk, special consider-
ation should be used with NRT in older adults 
immediately following a cardiovascular event 
[60]. Combination NRT (patch plus gum or loz-
enge) has been shown to be more efficacious in 
the general population without clear evidence if 
this is consistent with older adults [61].

Bupropion has been shown to be effective in 
smoking cessation in adults; however, there is a 
dearth of information regarding its efficacy 
among older adults. Blood pressure should be 
monitored before and during treatment with 
bupropion. This medication is known to lower 
the seizure threshold and is contraindicated in 

those with seizure disorders or certain conditions 
with high seizure risk [56]. The two most com-
mon adverse effects among individuals taking 
bupropion for smoking cessation are insomnia 
and dry mouth with discontinuation rates around 
10%. The most recent review did not detect a 
 significant difference between bupropion and 
NRT [60]. The recommended dosing of vareni-
cline is no different in the geriatric population 
when compared to the general population. 
Special consideration should be given when 
using this medication in older adults with comor-
bid psychiatric conditions as there is limited data 
for this specific patient population [56]. The most 
recent review for older adults is limited but sug-
gests that it is more efficacious than bupropion 
and NRT [60].

 Illicit and Prescription Drug Use

There are no widespread, validated measures of 
treatment for substance use disorders, namely, 
opioid and sedative/hypnotic/anxiolytic use dis-
orders in older adults. However, previous studies 
have shown that engaging older adults in a slow, 
stepwise taper (reduction of 25% of dose every 
2 weeks) for benzodiazepines has been effective 
with reduced risk of complex side effects [63]. 
Older adults are and will also be engaged in vari-
ous treatment modalities for drugs including 
methadone, buprenorphine, buprenorphine/nal-
oxone, and naltrexone, but there are limited stud-
ies assessing differences in treatment need and 
special considerations for this population. 
Medical comorbidities should be considered 
when starting or continuing these treatments in 
older adults. Recent research on pharmacological 
interventions for cocaine use disorder includes 

Table 20-5. Nicotine replacement therapy (NRT) and special considerations for older adults [62]

Type of 
NRT Available dosage Side effects Considerations in older adults

Patch 7 mg, 14 mg and 
21 mg

Local skin irritation Daily dosing, which may be particularly beneficial in 
those with cognitive

Gum 2 mg and 4 mg Buccal mucous irritation, sore 
jaw and nicotine related as 
listed below

Requires specific dosing for maximal results; should not 
be use in those with poor dentition, temporomandibular 
joint disorders, or dental appliances

Lozenge 2 mg and 4 mg Abdominal pain, nausea, 
vomiting, diarrhea, headache, 
and palpitations

Easier to use than gum
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clinical trials assessing medications impacting 
the dopamine neurotransmitter pathways, a 
cocaine vaccine, and plant-based therapy. None 
of these interventions have been specifically 
studied in older adults [64]. Studies assessing the 
efficacy of gabapentin for cocaine use disorder 
have shown this approach to be inappropriate. 
Gabapentin has also been shown to be ineffective 
in treating methamphetamine and opioid use dis-
orders [59].

 Conclusion
Substance use among older adults provides a 
unique challenge with regard to both diagnosis 
and treatment. This chapter highlights the most 
up-to-date review of the available literature 
including specialized diagnostic approach and 
treatment modalities. Most of the evidence basis 
is for alcohol use; however, epidemiologic studies 
show the high prevalence of other substance use 
including cannabis, prescription medications, and 
illicit substances. The use of these substances is 
projected to significantly increase as the aging 
baby boomer generation ages. Given this pro-
jected demand for treatment of substance use 
among older adults, it is imperative that there be 
continued research for additional epidemiological 
data in addition to further studies that target spe-
cific treatments and interventions for older adults.
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 Introduction
Available data indicates that the population of 
individuals ≥65 years of age in the United States 
will rise from 46.2 million or 14.5% of the total 
population to approximately 21.7% of the US 
population by the year 2040 [1]. It is also esti-
mated that approximately one among five older 
adults has a diagnosable psychiatric disorder in 
the United States [2]. A recent study by Reynold 
et al. found that the proportion of older adults in 
the United States who experienced any past-year 
anxiety and mood disorders was 11.4 and 6.8%, 
respectively [3]. The investigators also found 
that a total of 3.8% of older adults met the crite-
ria for any past-year substance use disorder and 
14.5% had one or more personality disorders. 
Additionally, they found that men had higher 
rates of substance use disorders and any personal-
ity disorder, whereas women experienced greater 
rates of mood and anxiety disorders. Emerging 
data indicates that among older adults, anxiety 
disorders are more prevalent than previously 
identified [4, 5]. In this chapter, we review the 
most up-to-date information on anxiety disorders 
among older adults and their treatments.

 Epidemiology
Data indicates that across the life span, anxiety 
symptoms are much more prevalent than diag-

nosable anxiety disorders among all the age groups 
[6]. Among older adults, the rates of anxiety 
symptoms range between 15 and 20% among the 
community- dwelling and primary care samples 
[5]. However, their prevalence increases to over 
40% among individuals with disability or chronic 
medical conditions [5]. Clinically significant 
anxiety symptoms were noted to occur in approx-
imately 17.1% of older men and 21.5% of older 
women in one study [7]. Another study found 
that among older adults, the prevalence of pho-
bias was between 3.1 and 10%, the prevalence 
of panic disorder was between 0.1 and 1.0%, and 
the prevalence of obsessive compulsive disorder 
(OCD) was approximately 0.6–0.8% [4].

The Longitudinal Aging Study Amsterdam 
(LASA) found that the overall prevalence of anx-
iety disorders was approximately 10.2% among 
older adults. Among the anxiety disorders, gener-
alized anxiety disorder (GAD) was the most 
common with a prevalence of 7.3% followed by 
phobic disorders with a prevalence rate of 3.1%. 
The prevalence of panic disorder was 1.0% and 
that of OCD was 0.6% [8]. The prevalence of 
post-traumatic stress disorder (PTSD) among 
Holocaust survivors and prisoners of war in 
World War II was found to be approximately 
70% and among these individuals the symptoms 
were found to be chronic [4]. In a population- 
based study of older adults, the 6-month preva-
lence of subthreshold PTSD and PTSD were 13.1 
and 0.9%, respectively [9].
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The National Comorbidity Survey Replication 
(NCS-R) study found that among older adults, 
the prevalence of any anxiety disorder was 
approximately 15.3% [10]. Among the anxiety 
disorders, specific phobia was found to have the 
highest prevalent rate of 7.5% followed by 
social phobia (6.6%), GAD (3.6%), PTSD 
(2.5%), panic disorder (2%), agoraphobia with-
out panic (1%), and OCD at 0.7%. The ESA 
(Enquête sur la Santé des Aînés) study found 
that among community- dwelling older adults, 
the 12-month prevalence rate for any anxiety 
disorder that was diagnosed using the DSM-IV 
criteria was approximately 5.6% [11]. In this 
study, specific phobia was the most common 
anxiety disorder with a prevalence rate of 2% 
followed by OCD (1.5%), GAD (1.2%), social 
phobia (0.7%), panic disorder (0.6%), and ago-
raphobia (0.3%). However, the prevalence of 
anxiety disorders rose to approximately 26.2% 
when the total prevalence of cases was calcu-
lated using the subthreshold and the threshold 
DSM-IV criteria. Using this calculation, the 
highest prevalence was noted for specific phobia 
with prevalence rate of 9.8% followed by agora-
phobia (4.5%), GAD (4.1%), panic (3.2%), 
OCD (3.0%), and social phobia (1.4%).

 Neurobiology and Risk Factors
Current evidence indicates that anxiety disorders 
are heritable, and the genes influence the devel-
opment of one’s temperament and personality 
through altering their brain functions [12–15]. 
Personality traits that are related to anxiety, i.e., 
neuroticism, introversion, and harm avoidance, 
have been found to be heritable [12, 13]. Twin 
studies indicate that the comorbidity of PTSD 
with anxiety disorders, depressive disorders, and 
substance use disorders appears to be partly 
attributable to common additive genetic and non- 
shared environmental influences [12, 14]. It has 
been noted that adult children of Holocaust survi-
vors with PTSD had a greater risk of developing 
PTSD following trauma when compared to adult 
children of Holocaust survivors without PTSD 
[14]. This suggests that genetic factors may influ-
ence the exposure to potentially traumatic events 
and a possible gene-environment correlation 

where the selection of environment and the sub-
sequent potential for exposure to trauma is partly 
determined by genetic factors [12, 14].

Functional imaging studies indicate that prone-
ness to anxiety and vulnerability to anxiety disor-
ders are associated with the activation of limbic 
brain circuits especially the reactivity of amyg-
dala in response to emotional stimuli [15]. The 
increased limbic reactivity is also associated with 
the functional variability in genes involved in 
serotonergic neurotransmission, including tryp-
tophan hydroxylase 2, serotonin transporter  
and receptors, and catechol-o-methyltransferase 
(COMT) [12, 15]. Functional imaging studies 
also indicate that adults with anxiety disorders 
show greater activity in their amygdala and the 
insula to negative emotional responses than the 
matched comparators [15]. Smaller hippocampal 
volumes have been found among the PTSD and 
trauma-exposed groups without PTSD when 
compared to the trauma-unexposed group [16]. 
In the PTSD group, the right hippocampus was 
noted to be smaller when compared to the trauma- 
exposed group without PTSD. The right hippo-
campal volume was found to be larger than the 
left among the PTSD and trauma-unexposed 
groups but not in the trauma-exposed group with-
out PTSD [16]. Reduced sizes of amygdala and 
hippocampus have been noted among individuals 
with social phobia when compared to controls, 
and the smaller right-sided hippocampal volumes 
are correlated with the disorder severity [17]. It 
has also been noted that subjects with hoarding 
behaviors have brain lesions in the anterior ven-
tromedial prefrontal and cingulate cortex [18, 
19]. Additionally, lower glucose metabolism has 
been noted in the bilateral dorsal and ventral 
anterior cingulate cortex among these individuals 
when compared to controls.

Hyperactivity of the HPA (hypothalamic- 
pituitary- adrenal) axis has been linked to the 
development of generalized anxiety disorder 
(GAD) among older adults [20]. In addition, the 
pharmacological treatment of GAD has been 
shown to reduce salivary cortisol levels and an 
improvement in anxiety levels among older 
individuals.

Based on the available evidence, the risk fac-
tors for the development of anxiety among older 
adults can be divided into two types: internal and 
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external [8]. The internal factors (vulnerability 
factors) included personality traits of neuroticism 
and low self-efficacy. The external factors (stress 
factors) included chronic medical illnesses, dis-
ability, and major illness in the spouse.

 Consequences
Although anxiety has been developed as a natural 
evolutionary response to stressful stimuli, patho-
logic anxiety is often debilitating and harmful to 
the individual [21, 22]. Anxiety symptoms among 
older adults are associated with reduced physical 
activity, reduced functional status, poorer self- 
perceptions of health, decreased life satisfaction, 
and increased loneliness [23–25]. Additionally, 
anxiety among older adults is associated with 
poorer quality of life, greater service use, and the 
overall higher cost of care [26, 27].

Available data indicates that anxiety and 
depressive disorders are highly comorbid 
conditions [28–30]. Anxiety disorders among 
older adults often progress to either a depres-
sive disorder or depressive disorder with a 
comorbid anxiety disorder [30]. The remission 
rates at follow-up are worse among individu-
als who have comorbid anxiety and depressive 
disorders when compared to individuals who 
just have an anxiety or depressive disorder. 
Among older adults, majority of individuals 
with an anxiety disorder also have a comor-
bid alcohol use disorder [31]. One recent 
study found that among older adults with 
GAD, approximately 55% of the individuals 
endorsed alcohol use in the past month [34]. 
Approximately 42% of the participants drank 
moderately (average of ≤7 drinks per week), 
9% of the participants reported at-risk drink-
ing (an average of 8–14 drinks per week), and 
5% indicated heavy drinking (average of >14 
drinks per week). The use of alcohol in this 
study was higher than what has been reported 
in a previous study of older veterans [35]. Data 
indicates that one-quarter of the older adults 
with comorbid anxiety and alcohol use dis-
orders also have a personality disorder [31]. 
Furthermore, many of these individuals have 
chronic health problems and poorer health- 
related quality of life.

Emerging data indicates that higher levels of 
anxiety are associated with greater risk of devel-
oping Alzheimer’s disease (AD) and a more rapid 
decline in global cognition among older adults 
[32, 33].

Anxiety disorders among older adults are asso-
ciated with chronically painful conditions like 
arthritis, back pain, and migraines and other 
commonly occurring diseases including aller-
gies, cataracts, and gastrointestinal, lung, and 
heart diseases [36]. The comorbidity of anxiety 
disorders with allergies, cataracts, arthritis, and 
lung disease among older adults results in worse 
self-rated physical and/or mental health.

Data from a longitudinal study indicates that 
among older men, a baseline diagnosis of an anxi-
ety disorder was associated with an adjusted mor-
tality risk of 1.78 [37]. However, this increased 
risk of mortality was not seen among older women. 
Another study found that among older individuals 
with GAD and mixed anxiety- depression, there 
was no increase in the risk of mortality [38]. 
Table 21-1 summarizes the consequences of anxi-
ety disorders among older adults.

 Assessment
Anxiety disorders among older adults are very 
often under-recognized and poorly treated [5]. 
One study found that primary care physicians 
correctly made the diagnosis of GAD in only 
1.5% of the older adults with anxiety disorders, 
whereas the diagnosis of any anxiety disorder 

Table 21-1. Consequences of anxiety disorders among 
older adults

Reduced physical activity
Reduced functional status
Poorer self-perceptions of health
Decreased life satisfaction
Increased loneliness
Worse quality of life
Increased service use
Overall greater cost of care
Comorbidity with depression, alcohol abuse, and personality 

disorder
Greater risk of cognitive decline and dementia
Comorbidity with arthritis, back pain, migraine, cataract, 

lung disease, and heart disease
Greater rate of mortality

21 Anxiety Disorders
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was made in approximately 9% of the individuals 
[39]. This is in contrast to the data from another 
study where the primary care physicians made 
the correct diagnosis of GAD in 34.4% of 
younger individuals [40]. The current diagnostic 
criteria for anxiety disorders were developed for 
use among younger individuals leading to poor 
sensitivity in detecting these disorders among 
older adults [41]. In addition, anxiety disorders 
among older adults are often comorbid with 
depression, substance use disorders, and cogni-
tive disorders resulting in greater complexity  
in making an appropriate diagnosis [41]. 
Furthermore, physical symptoms associated with 
anxiety including poor sleep, easy fatigability, 
restlessness, and poor concentration tend to over-
lap with medical disorders that occur commonly 
among older adults resulting in the underdiagno-
sis of anxiety disorders [39].

A comprehensive history aids in making a 
diagnosis of an anxiety disorder among older 
adults [41]. Collateral information from well- 
informed caregivers and or family members 
should be obtained for older adults with cogni-
tive disorders [42]. A thorough mental status 
examination and formal cognitive testing assist 
in differentiating various psychiatric disorders 
including comorbid cognitive illness. A focused 
physical examination and appropriate labora-
tory testing rule out medical disorders and drug 
effects that may mimic symptoms of anxiety 
disorders.

Standardized assessment scales assist in quali-
fying and quantifying the symptoms of anxiety 
disorders [43]. These scales can be divided into 
self-reported and clinician-rated scales. The com-
mon self-reported scales used among older adults 
with anxiety disorders include the Worry Scale 
(WS), the State-Trait Anxiety Inventory (STAI), 
the Penn State Worry Questionnaire (PSWQ), 
Padua Inventory (PI), and the Beck Anxiety 
Inventory (BAI) [43–45]. The clinician- rated scales 
include the Structured Clinical Interview for the 
DSM (SCID), the Diagnostic Interview Schedule 
(DIS), the Anxiety Disorders Interview Schedule 
(ADIS-R), and the Hamilton Anxiety Rating Scale 
(HARS) [43, 44]. Neuropsychological assessment 
is useful among cases where the diagnosis of anxi-
ety disorders is complicated by the presence of 
comorbid personality disorder and/or cognitive 

disorders. Table 21-2 summarizes the assessment 
of anxiety disorders among older adults.

 Prevention
In a randomized controlled trial (RCT) of older 
adults with subthreshold symptom levels of 
anxiety or depression who did not meet the full 
diagnostic criteria for these disorders, the par-
ticipants were randomly assigned to receive 
either a preventive stepped-care program or 
usual care [46]. In the stepped-care program, the 
participants sequentially received a watchful 
waiting approach, cognitive behavior therapy-
based bibliotherapy, cognitive behavior therapy-
based problem-solving treatment, and a referral 
to a primary care clinician for medications if 
required. The investigators found that among 
the stepped- care group, the 12-month incidence 
of anxiety and depressive disorders was one-
half that of the incidence among the usual care 
group: 12 vs. 24%, relative risk (RR) = 0.49. 
The stepped-care program also reduced the cost 
of care significantly for these individuals indi-
cating that it was good value for the money 
spent [47]. In a follow- up to the trial by van’t 
Veer-Tazelaar et al., the investigators found that 
the cumulative incidence rate of Diagnostic and 
Statistical Manual of Mental Disorders, Fourth 

Table 21-2. Assessment of anxiety disorders among 
older adults

Obtain history Course of illness, medical history, 
psychiatric history, current and past 
medications, premorbid personality, 
cognition and functional status

Complete a standardized mental status examination and 
formal cognitive testing

Complete a focused 
physical 
examination

Rule out medical or neurological 
disorders

Order appropriate 
investigations

Blood and urine examination, vitamin 
B 12 and folate levels, VDRL, urine 
drug screen, and neuroimaging

Treat medical, 
psychiatric,  
and neurological 
disorders

Remove offending drug(s)

Complete 
standardized 
assessment scales

Neuropsychological testing if needed
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Edition (DSM IV), anxiety or major depressive 
disorders over a 24-month period was one-half 
in the intervention group when compared to the 
usual care group (19.8 vs. 39.3%, OR = 0.38, 
P = 0.006) and the number needed to treat 
(NNT) in this study was five [48].

 Treatments
Evidence indicates that both non- pharmacological 
and pharmacological treatments benefit older 
adults with anxiety disorders [5, 43, 49]. In this 
section, we will review the data on the treatment 
of anxiety disorders in older adults from RCTs 
and meta-analyses.

 Non-pharmacological

 Randomized Controlled Trials

In the study by Barrowclough et al., individuals 
with a mean age of 72 years and a diagnosis of 
anxiety disorder were randomized to receive 
either 8–12 sessions of individual and home-
delivered cognitive behavioral therapy (CBT) or 
supportive counseling (SC) [50]. All individuals 
had been stabilized on medications at least 
3 months prior to study enrollment. At the end of 
treatment and at 12 months, CBT was found to be 
superior to SC on BAI. However, on the HAMA 
and STAI-T, CBT was equal to SC at the end of 
treatment but better than SC at the 12-month fol-
low-up period.

In the study by Wetherell et al., individuals 
with a mean age of 67.1 years and a diagnosis of 
GAD were randomly assigned to be part of a 
CBT group, a discussion group (DG) organized 
around worry-provoking topics, or a waiting 
period group (WPG) [51]. When compared to 
participants in the waiting list group, participants 
in both active treatment groups improved signifi-
cantly. Individuals in the CBT group improved 
on more measures than the DG group participants 
immediately after treatment, but there were no 
differences between the two groups noted at the 
6-month follow-up period. The CBT group 
showed a large effect size, whereas the DG group 
showed only a medium effect size.

In the study by Stanley et al., individuals 
≥60 years of age with a diagnosis of GAD were 

randomized to either 15 sessions of CBT group 
or to the minimal contact control (MCC) group 
[52]. The investigators found that posttreatment, 
there were significant improvements in worry, 
anxiety, depression, and quality of life among the 
CBT group when compared to the MCC group. 
Forty-five percent of individuals in the CBT 
group were classified as being responders when 
compared to only 8% of the individuals in the 
MCC group. The treatment gains noted among 
individuals in the CBT group were maintained at 
the 12-month follow-up period. However, the 
posttreatment scores for  individuals in the CBT 
group did not reach normative functioning.

In the study by Gorenstein et al., individuals 
with anxiety disorders who were ≥60 years of 
age were randomized to receive either 13 ses-
sions of CBT plus medical management (MM) 
for medication taper (CBT-MM) or MM only 
[53]. The investigators found that the CBT-MM 
was superior to MM in reducing scores on several 
of the Hopkins Symptom Checklist-90 subscales. 
However, both groups were similar in reducing 
the use of anxiolytic medications. Additionally, 
both groups were similar on scales for worry, 
state, or trait anxiety and depression. The investi-
gators also found that despite monthly booster 
sessions, there was loss of treatment gains at the 
6 month follow-up period in both groups. 
Posttreatment response rates on the CGI were 
better in CBT-MM group when compared to the 
MM group.

Schuurmans et al. conducted a randomized, 
controlled trial of individuals ≥60 years of age 
with a diagnosis of GAD, panic disorder, agora-
phobia, or social phobia. The participants were 
randomized to the 15 sessions of CBT group, 
sertraline (maximum dosage 150 mg a day) 
group, or a waitlist control group (WLC) [54]. 
The investigators found that both the CBT and 
sertraline groups had significant improvements 
in anxiety, worry, and depressive symptoms 
both at posttreatment and at the 3-month fol-
low-up period. However, the sertraline group 
showed superior results on the worry symp-
toms. The effect size for CBT was in the small-
to-medium range at posttreatment and at 
3-month follow-up compared to the large effect 
size for sertraline group. The waitlist group did 
not show any improvement in symptoms.
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In a study by Stanley et al., the investigators ran-
domized individuals with a mean age of 66.9 years 
who were receiving treatment for GAD to receive 
either CBT or enhanced usual care (EUC) for 
3 months [55]. They found that individuals receiv-
ing CBT had less worry, less depressive symp-
toms, and better general mental health when 
compared to the group receiving EUC. There was 
no difference in GAD severity in patients receiv-
ing CBT vs. those receiving EUC. However, in the 
intention-to-treat analyses, response rates defined 
according to worry severity were higher in the 
CBT group when compared to the EUC group.

In a pilot study by Wetherell et al., 31 individu-
als who were ≥60 years of age with a diagnosis of 
GAD or anxiety disorder not otherwise specified 
were randomized to receive either modular form 
of psychotherapy (MP) or enhanced community 
treatment (EnCT) [56]. Both treatment groups 
showed substantial improvements in anxiety 
symptoms, worry, depressive symptoms, and men-
tal health-related quality of life. In the enhanced 
community treatment group, most individuals also 
reported receiving medications or some other form 
of professional treatment for their anxiety. Smaller 
treatment gains were reported in individuals who 
had major life events or stressors and among those 
who used involvement in activities as a coping 
strategy than those who did not use these interven-
tions. Table 21-3 summarizes the important psy-
chotherapy trials for anxiety disorders among 
older adults.

 Meta-Analyses

In the meta-analysis by Nordhus and Pallesen, the 
investigators evaluated the efficacy of non- 
pharmacological interventions for late-life anxiety 
disorders [57]. They included a total of 15 outcome 
studies in their analysis. These studies included a 
total of 495 participants with a mean age of 
69.5 years and provided 20 separate treatment 
interventions. The investigators found that psycho-
logical interventions were definitely more effective 
than no treatment on self-rated and clinician- rated 
measures of anxiety with an effect size of 0.55. 
However, the data regarding maintenance of treat-
ment gains for a minimum of 6 months follow-up 
was insufficiently reported preventing a reliable 
estimation of overall long- term efficacy.

In a meta-analysis by Thorp et al., the investi-
gators evaluated the efficacy of cognitive behav-
ior therapy [CBT] alone, CBT with relaxation 
training [RT], and RT alone for late-life anxiety 
from 19 studies [58]. They compared the post-
treatment and pretreatment scores and effects 
relative to control conditions for anxiety. When 
the treatment samples were compared to active 
control conditions on anxiety measures, the mean 
controlled effect sizes were 0.90 for RT, 0.33 for 
CBT, and 0.00 for CBT without RT. These effect 
sizes are comparable to the mean controlled 
effect size of 0.71 for CBT for GAD in the gen-
eral population and 0.83 for pharmacotherapy for 
anxiety among older adults.

Table 21-3. Psychotherapy trials for anxiety disorders among older adults

Name of study Diagnosis Age of participants
Number of 
participants Comparators Outcomes

Barrowclough  
et al. [50]

Anxiety 
disorders

Mean age of  
72 years

55 CBT vs. SC CBT > SC on BAI
All other scales 

CBT = SC
Wetherell et al. [51] GAD Mean age of 

67.1 years
75 CBT vs. DG vs. WPG CBT = DG > WPG

Stanley et al. [52] GAD ≥60 years of age 85 CBT vs. MCC CBT > MCC
Gorenstein et al. [53] Anxiety 

disorders
≥60 years of age 42 CBT-MM vs. MM CBT-MM > MM

Schuurmans et al. [54] Anxiety 
disorders

≥60 years of age 84 CBT vs. sertraline vs. 
WLC

CBT < sertraline
CBT and 

sertraline > WLC
Stanley et al. [55] GAD Mean age of 

66.9 years
70 CBT vs. EUC CBT > EUC

Wetherell et al. [56] GAD or other 
anxiety 
disorders

≥60 years of age 31 MP vs. EnCT MP = EnCT
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In a recent meta-analysis by Hall et al., the 
investigators evaluated the efficacy of CBT for 
GAD among older adults [59]. The investigators 
included data from 14 RCTs in this review. They 
found that the end of treatment population effect 
size estimate for CBT when compared with any 
control favored CBT with a medium effect size 
(0.66). The population effect size estimate for 
CBT when compared with waitlist controls 
favored CBT and was large (1.10). For CBT 
when compared with TAU, the population effect 
size was medium (0.67). The number of patients 
that needed to be treated for one additional ben-
eficial outcome (NNTB) was three for CBT when 
compared with treatment as usual (TAU) at the 
end of treatment. When CBT was compared with 
active controls, the population effect size esti-
mate was small (0.42) and nonsignificant indicat-
ing that CBT was not significantly superior to 
active treatments. The corresponding NNTB was 
four. The population effect size estimate for CBT 
when compared with any control group at 
6-month follow-up favored CBT but was in the 
small-to-medium range (0.46). The follow-up 
population effect size estimate for CBT when 
compared with passive controls favored CBT and 
was large (0.83). The population effect size esti-
mate for CBT when compared with active con-
trols at follow-up was near zero (0.06) and 
nonsignificant indicating that there was no sig-
nificant advantage for either CBT or active con-
trols at follow-up.

 Pharmacotherapy

 Antidepressants

There is a dearth of RCTs of antidepressants for 
the treatment of anxiety disorders among older 
adults. There are only four such studies in the 
published literature.

In the earliest of the four studies, Sheikh and 
Swales randomized 25 individuals 55–73 years 
of age with a DSM-III-R diagnosis of panic dis-
order to receive alprazolam, imipramine, or pla-
cebo for 8 weeks [60]. The main outcomes were 
global change ratings—Hamilton Anxiety and 
Depression Scales (HAM-A & HAM-D), the 
Physicians Global Impression ratings, and panic 
diaries. Both alprazolam and imipramine reduced 
the number of panic attacks per week and resulted 
in an improvement on the HAM-A and HAM-D 

scores at the end of the study when compared to 
baseline. There were no dropouts in the alpra-
zolam group, whereas 10% of the individuals in 
the imipramine group dropped out, and 86% of 
the individuals in the placebo group dropped out. 
The daily doses of the drugs were about half the 
normal adult doses.

Katz et al. in their pooled secondary analysis of 
five Phase-III RCTs included 184 individuals 
≥60 years of age with a DSM-IV diagnosis of 
GAD and total scores of ≥18 on the HAM-A [61]. 
All five trials were 8 weeks in duration with three 
trials having extension phases. The participants 
received fixed or flexible doses of venlafaxine ER 
with a dose range of 37.5–225 mg a day or matched 
placebo. The primary efficacy variables were the 
HAM-A total score and the psychic anxiety factor, 
the anxiety subscale of the Hospital Anxiety and 
Depression (HAD) Scale, and the Clinical Global 
Impression of Improvement (CGI-I). On the CGI, 
66% of the individuals in the venlafaxine ER 
group responded when compared with only 41% 
in the placebo group (P < 0.01). There were no 
main effects noted for age and no age-by-treatment 
interactions for any of the primary or secondary 
efficacy outcome measures. Higher levels of 
depression were associated with decreased 
responses of anxiety symptoms. Twenty-three per-
cent of older adults in the venlafaxine ER group 
discontinued the treatment prematurely when 
compared to 31% of the individuals in the placebo 
group. Discontinuation rates due to adverse events 
were 15% in the venlafaxine ER group when com-
pared to 14% among the placebo group.

In a RCT by Lenze et al., 34 individuals ≥60 
years of age with a DSM-IV diagnosis of anxiety 
disorder (mainly GAD) and a HAM-A score of 
≥17 were assigned to receive either citalopram or 
placebo for a period of 8 weeks [62]. Response 
was defined as a score of 1 (very much improved) 
or 2 (much improved) on the Clinical Global 
Improvement (CGI) scale or a 50% reduction in 
the HAM-A scores. Eleven (65%) of the 17 
citalopram- treated participants responded by 8 
weeks when compared to only 4 (24%) of the 17 
placebo-treated participants. Among individuals 
with GAD, the response rates in the citalopram 
group was 10 of 15 participants (67%) when com-
pared to 4 of 15 participants (27%) in the placebo 
group (P < 0.03). The most common and prob-
lematic adverse effect in the citalopram group was 
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sedation. Twelve of the 17 citalopram- treated par-
ticipants complained of at least 1 side effect when 
compared to 9 of the 17 placebo- treated partici-
pants. The most common adverse effects in both 
groups were dry mouth, nausea, and fatigue. The 
investigators found that adverse effects decrease 
over time in the citalopram group when compared 
to no change over time in the placebo group.

In the study by Alaka et al., individuals with 
GAD who were ≥65 years of age were randomly 
assigned to receive either duloxetine or placebo 
[63]. The primary efficacy measure was the 
HAM-A total score at week 10. Global functioning 
was assessed by using the Sheehan Disability Scale 
(SDS). At week 10, duloxetine was found to be 
superior to placebo on mean changes from baseline 
in HAM-A total scores (P < 0.001) and in the SDS 
global scores (P < 0.001). Treatment- emergent 
adverse events occurred in ≥5% of duloxetine-
treated individuals which was twice the rate in the 
placebo group including constipation (P = 0.06), 
dry mouth (P = 0.02), and somnolence (P = 0.14). 
Table 21-4 summarizes the important antidepres-
sant trials for anxiety disorders among older adults.

 Benzodiazepines

A literature review indicates that there are only 
four published RCTs of benzodiazepines for anx-
iety disorders among older adults.

In the first of these trials, Koepke et al. ran-
domized 220 individuals with a mean age of 
67.5 years and a primary diagnosis of anxiety 
disorder to receive oxazepam or placebo over 
a 4-week period [64]. The investigators found 
that oxazepam reduced symptoms of anxiety 
more than placebo on the HAM-A (P = 0.01), 

Physician’s Target Symptom Scale (P = 0.001), 
Hopkins 35-Item Symptom Checklist (P = 0.002),  
and Physician’s and the Patient’s Global 
Improvement Scale (P < 0.001). The drug was 
well tolerated in this study with minimal adverse 
effects.

In a double-blind trial, Bresolin et al. random-
ized 63 older adults with GAD to receive either 
15 mg a day of ketazolam or placebo for 15 days 
[65]. If at the end of this trial period the total 
scores on the HAM-A had decreased by at least 
25%, then the treatment was continued unchanged 
for another 15 days. For those individuals who 
did not respond to treatment, the dose of ket-
azolam was increased to 30 mg a day. During the 
initial 15-day period, 83% of the ketazolam- 
treated individuals responded to treatment com-
pared to 43% of the placebo-treated individuals 
(P < 0.01). During the second 15-day period, the 
anxiety scores in the ketazolam-treated individu-
als continued to decline, whereas the individuals 
in the placebo group showed no improvements.

In the RCT by Frattola et al., 40 individuals 
between the ages of 65 and 80 years with a diagno-
sis of anxiety disorder were randomized to receive 
either alpidem or placebo after a 7-day placebo 
run-in period for 3 weeks [66]. The investigators 
found that alpidem reduced symptoms of anxiety 
on all the rating scales when compared to placebo 
with the anxiolytic effect of the drug being evident 
from day 7 of the study. There were no significant 
adverse effects observed in either group.

In the study by Small and Bystritsky, the investi-
gators randomized 182 individuals with a mean age 
of 68.3 years to receive high-dose abecarnil, low-
dose abecarnil, or placebo for 6 weeks for the treat-
ment of anxiety disorders after a 7-day placebo 

Table 21-4. Antidepressant trials for anxiety disorders among older adults

Name of study Diagnosis
Age of 
participants

Number of 
participants Comparators Outcomes

Sheikh and 
Swales [60]

Panic disorder 55–73 years 25 Alprazolam, 
imipramine, or 
placebo

Alprazolam = imipramine > placebo

Katz et al. [61]GAD ≥60 years 184 Venlafaxine XR or 
placebo

Venlafaxine XR > placebo

Lenze et al. 
[62]

Anxiety disorder 
(mainly GAD)

≥60 years 34 Citalopram or placebo Citalopram > placebo

Alaka et al. 
[63]

GAD ≥65 years 291 Duloxetine or placebo Duloxetine > placebo
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lead-in period [67]. This was followed by an abrupt 
discontinuation of drug and a 2-week follow-up 
period. The low-dosage abecarnil was found to be 
superior to placebo in reducing symptoms of anxi-
ety at weeks 2, 3, 4, and 6 and was superior to high-
dosage abecarnil at weeks 4, 5, and 6. More than 
half of the individuals in the placebo group also 
showed at least moderate global improvement at 
weeks 3 and 6. One week after the discontinuation 
of abecarnil, the placebo-treated group had less 
anxiety than did both active drug groups. The dis-
continuation rate from adverse events during the 
treatment period was greater for the high-dosage 
abecarnil group (44%) when compared to low-dos-
age abecarnil (14%) or placebo (12%) groups. The 
most commonly reported adverse effects were 
drowsiness and insomnia and the most common 
withdrawal effects were headache and insomnia.

Three of the four benzodiazepines used in 
these studies are not currently available in the 
United States (abecarnil, alpidem, ketazolam). 
These drugs appear to reduce anxiety and were 
fairly well tolerated. But, these studies were of 
short duration as they only lasted between 3 and 
6 weeks. Additionally, the American Geriatrics 
Society (AGS) Beers Criteria include benzodiaz-
epines in the potentially inappropriate medica-
tions class to be used among older adults and 
recommend that there is strong evidence for 
avoiding their use in this population [68]. 
Furthermore, benzodiazepines are included in the 
potentially inappropriate medications and classes 
that are to be avoided in older adults with certain 
diseases and syndromes that these drugs can 
exacerbate including cognitive impairment and 
dementia. Table 21-5 summarizes the important 
benzodiazepine trials for anxiety disorders 
among older adults.

 Sequenced Treatments

In a study by Wethrell et al., the investigators pro-
vided a sequenced treatment that combined phar-
macotherapy and cognitive behavioral therapy 
(CBT) for GAD to 73 individuals ≥60 years of 
age [69]. The participants initially received 
12 weeks of open-label escitalopram (10–20 mg 
a day) [69]. At the end of 12 weeks, participants 
who exhibited at least a 20% improvement in 
HAM-A symptoms were randomly assigned to 
one of four groups: 16 weeks of treatment with 
escitalopram (10–20 mg a day) plus modular 
CBT, followed by 28 weeks of maintenance esci-
talopram; escitalopram alone, followed by main-
tenance escitalopram; escitalopram plus CBT, 
followed by pill placebo; and escitalopram alone, 
followed by placebo. The investigators found that 
escitalopram augmented with CBT increased 
response rates on the PSWQ (P = 0.01) but not on 
the HAM-A (P = 0.15) when compared to escita-
lopram alone. For response, according to the 
PSWQ, after controlling for score at the start of 
augmentation, participants who received CBT 
were approximately three times more likely to 
respond by the end of augmentation than those 
who did not receive CBT (P < 0.05). Both escita-
lopram (P < 0.001) and CBT (p = 0.009) pre-
vented relapse when compared to placebo.

Controlled data indicates that psychotherapy 
and pharmacotherapy have shown benefit in the 
treatment for anxiety disorders among older adults 
[70]. Current data indicates that there is no superi-
ority noted for any particular psychotherapy 
modality for the treatment of anxiety disorders 
among older adults. Among the pharmacothera-
peutic agents, antidepressants have shown supe-
rior efficacy to placebo in the treatment of anxiety 

Table 21-5. Benzodiazepine trials for anxiety disorders among older adults

Name of study Diagnosis Age of participants
Number of  
participants Comparators Outcomes

Koepke et al. [64] Anxiety  
disorders

Mean age of  
67.5 years

220 Oxazepam or placebo Oxazepam > placebo

Bresolin et al. [65] GAD Unclear 63 Ketazolam or placebo Ketazolam > placebo
Frattola et al. [66] Anxiety  

disorders
65–80 years 40 Alpidem or placebo Alpidem > placebo

Small and  
Bystritsky [67]

Anxiety  
disorders

Mean age  
68.3 years

182 Abecarnil or placebo Abecarnil > placebo
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disorders among older adults with a good tolera-
bility profile. Benzodiazepines appear to have 
short-term efficacy in the treatment of anxiety dis-
orders among older adults, but their use must be 
balanced with their significant adverse effect pro-
file. Sequenced treatment from one study indicates 
that a combination of escitalopram and CBT was 
beneficial in treating GAD in older adults.

 Conclusions
Older adults often present with anxiety disorders. 
Phobias and GAD are the most common anxiety 
disorders noted among the older adults. These 
disorders among older adults are associated with 
significant comorbidity. Available data indicates 
that these anxiety disorders among older adults 
are often underdiagnosed or misdiagnosed. 
Despite a dearth of evidence, current evidence 
indicates efficacy for both psychotherapy and 
pharmacotherapy for the treatment of anxiety 
disorders among older adults. The development 
of standard diagnostic criteria for anxiety disor-
ders among older adults, the education of clini-
cians regarding the diagnosis of these disorders, 
and the critical appraisal of treatment modalities 
available for these disorders will improve the 
diagnosis and treatment of these disorders.

References

 1. Aging Statistics. https://aoa.acl.gov/Aging_Statistics/
index.aspx. Accessed 19 Dec 2016.

 2. Mental health and older adults. http://www.who.
int/mediacentre/factsheets/fs381/en/. Accessed 19 
Dec 2016.

 3. Reynold K, Pietrzak RH, El-Gabalawy R, Mackenzie  
CS, Sareen J. Prevalence of psychiatric disorders 
in U.S. older adults: findings from a nationally 
representative survey. World Psychiatry. 2015; 
14(1):74–81.

 4. Flint AJ. Epidemiology and comorbidity of anxi-
ety disorders in the elderly. Am J Psychiatry. 
1994;151(5):640–9.

 5. Wetherell JL, Lenze EJ, Stanley MA. Evidence- 
based treatment of geriatric anxiety disorders. 
Psychiatr Clin North Am. 2005;28(4):871–96.

 6. Olfson M, Broadhead EW, Weissman MM, et al. 
Subthreshold psychiatric symptoms in a pri-
mary care group practice. Arch Gen Psychiatry. 
1996;53:880–6.

 7. Himmelfarb S, Murrell SA. The prevalence and 
correlates of anxiety symptoms in older adults. J 
Psychol. 1984;116(2d Half):159–67.

 8. Beekman AT, Bremmer MA, Deeg DJ, et al. Anxiety  
disorders in later life: a report from the longitudinal 
aging study Amsterdam. Int J Geriatr Psychiatry. 
1998;13(10):717–26.

 9. van Zelst WH, de Beurs E, Beekman AT, et al. 
Prevalence and risk factors of posttraumatic stress 
disorder in older adults. Psychother Psychosom. 
2003;72(6):333–42.

 10. Kessler RC, Berglund P, Demler O, et al. Lifetime 
prevalence and age-of-onset distributions of 
DSM-IV disorders in the National Comorbidity 
Survey Replication. Arch Gen Psychiatry. 2005; 
62(6):593–602.

 11. Grenier S, Préville M, Boyer R, et al. The impact of 
DSM-IV symptom and clinical significance criteria on 
the prevalence estimates of subthreshold and thresh-
old anxiety in the older adult population. Am J Geriatr 
Psychiatry. 2011;19(4):316–26.

 12. Hettema JM, Neale MC, Kendler KS. A review 
and meta-analysis of the genetic epidemiology 
of anxiety disorders. Am J Psychiatry. 2001; 
158(10):1568–78.

 13. Bienvenu OJ, Hettema JM, Neale MC, et al. Low 
extraversion and high neuroticism as indices of 
genetic and environmental risk for social phobia, 
agoraphobia, and animal phobia. Am J Psychiatry. 
2007;164(11):1714–21.

 14. Afifi TO, Asmundson GJ, Taylor S, Jang KL. The 
role of genes and environment on trauma expo-
sure and posttraumatic stress disorder symptoms: 
a review of twin studies. Clin Psychol Rev. 2010; 
30(1):101–12.

 15. Etkin A, Wager TD. Functional neuroimaging of 
anxiety: a meta-analysis of emotional processing 
in PTSD, social anxiety disorder, and specific pho-
bia. Am J Psychiatry. 2007;164(10):1476–88.

 16. Woon FL, Sood S, Hedges DW. Hippocampal vol-
ume deficits associated with exposure to psychologi-
cal trauma and posttraumatic stress disorder in adults: 
a meta-analysis. Prog Neuro-Psychopharmacol Biol 
Psychiatry. 2010;34(7):1181–8.

 17. Irle E, Ruhleder M, Lange C, et al. Reduced 
amygdalar and hippocampal size in adults with 
generalized social phobia. J Psychiatry Neurosci. 
2010;35(2):126–31.

 18. Pertusa A, Frost RO, Fullana MA, et al. Refining 
the diagnostic boundaries of compulsive hoard-
ing: a critical review. Clin Psychol Rev. 2010; 
30(4):371–8618.

 19. Saxena S. Neurobiology and treatment of compul-
sive hoarding. CNS Spectr. 2008;13(9 Suppl 14): 
29–36.

R. R. Tampi et al.

https://aoa.acl.gov/Aging_Statistics/index.aspx
https://aoa.acl.gov/Aging_Statistics/index.aspx
http://www.who.int/mediacentre/factsheets/fs381/en
http://www.who.int/mediacentre/factsheets/fs381/en


239

 20. Lenze EJ, Mantella RC, Shi P, et al. Elevated cortisol 
in older adults with generalized anxiety disorder is 
reduced by treatment: a placebo- controlled evalua-
tion of escitalopram. Am J Geriatr Psychiatry. 2011; 
19(5):482–90.

 21. Marks IM, Nesse RM. Fear and fitness: an evo-
lutionary analysis of anxiety disorders. Ethol 
Sociobiol. 1994;15:247–61.

 22. Lydiard RB. The role of GABA in anxiety disor-
ders. J Clin Psychiatry. 2003;64(suppl 3):21–7.

 23. Tinetti ME, Inouye SK, Gill TM, et al. Shared 
risk factors for falls, incontinence, and functional 
dependence. Unifying the approach to geriatric 
syndromes. JAMA. 1995;273(17):1381–3.

 24. Dew MA, Karp JF, et al. The burden of late-life 
generalized anxiety disorder: effects on disabil-
ity, health-related quality of life, and healthcare 
utilization. Am J Geriatr Psychiatry. 2009;17(6): 
473–82.

 25. de Beurs E, Beekman AT, van Balkom AJ, et al. 
Consequences of anxiety in older persons: its 
effect on disability, well-being and use of health 
services. Psychol Med. 1999;29(3):583–93.

 26. Porensky EK, Dew MA, Karp JF, et al. The burden 
of late-life generalized anxiety disorder: effects 
on disability, health-related quality of life, and 
healthcare utilization. Am J Geriatr Psychiatry. 
2009;17(6):473–82.

 27. Vasiliadis HM, Dionne PA, Préville M, et al. The 
excess healthcare costs associated with depres-
sion and anxiety. Am J Geriatr Psychiatry. 2013; 
21(6):536–48.

 28. Beekman AT, de Beurs E, van Balkom AJ, et al. 
Anxiety and depression in later life: co-occurrence 
and communality of risk factors. Am J Psychiatry. 
2000;157(1):89–95.

 29. van Balkom AJ, Beekman AT, de Beurs E, et al. 
Comorbidity of the anxiety disorders in a commu-
nity-based older population in The Netherlands. 
Acta Psychiatr Scand. 2000;101(1):37–45.

 30. Schoevers RA, Deeg DJ, van Tilburg W, et al. 
Depression and generalized anxiety disorder: co- 
occurrence and longitudinal patterns in elderly 
patients. Am J Geriatr Psychiatry. 2005;13(1): 
31–9.

 31. Mackenzie CS, Reynolds K, Chou KL, et al. 
Prevalence and correlates of generalized anxiety 
disorder in a national sample of older adults. Am J 
Geriatr Psychiatry. 2011;19(4):305–15.

 32. Wilson RS, Begeny CT, Boyle PA, et al. 
Vulnerability to stress, anxiety, and development 
of dementia in old age. Am J Geriatr Psychiatry. 
2011;19(4):327–34.

 33. Potvin O, Forget H, Grenier S, et al. Anxiety, 
depression, and 1-year incident cognitive impair-

ment in community-dwelling older adults. J Am 
Geriatr Soc. 2011;59(8):1421–8.

 34. Ivan MC, Amspoker AB, Nadorff MR, et al. 
Alcohol use, anxiety, and insomnia in older adults 
with generalized anxiety disorder. Am J Geriatr 
Psychiatry. 2014;22(9):875–83.

 35. Kirchner JE, Zubritsky C, Cody M, et al. Alcohol 
consumption among older adults in primary care. 
J Gen Intern Med. 2007;22(1):92–7.

 36. El-Gabalawy R, Mackenzie CS, Shooshtari S, 
Sareen J. Comorbid physical health conditions and 
anxiety disorders: a population-based exploration 
of prevalence and health outcomes among older 
adults. Gen Hosp Psychiatry. 2011;33(6):556–64.

 37. van Hout HP, Beekman AT, de Beurs E, et al. 
Anxiety and the risk of death in older men and 
women. Br J Psychiatry. 2004;185:399–404.

 38. Holwerda TJ, Schoevers RA, Dekker J, et al. The 
relationship between generalized anxiety disorder, 
depression and mortality in old age. Int J Geriatr 
Psychiatry. 2007;22(3):241–9.

 39. Calleo J, Stanley MA, Greisinger A, et al. Generalized  
anxiety disorder in older medical patients: diag-
nostic recognition, mental health management and 
service utilization. J Clin Psychol Med Settings. 
2009;16(2):178–85.

 40. Wittchen HU, Kessler RC, Beesdo K, Krause 
P, Höfler M, Hoyer J. Generalized anxiety and 
depression in primary care: prevalence, recogni-
tion, and management. J Clin Psychiatry. 2002; 
63(Suppl 8):24–34.

 41. Kogan JN, Edelstein BA, McKee DR. Assessment 
of anxiety in older adults: current status. J Anxiety 
Disord. 2000;14(2):109–32.

 42. Seignourel PJ, Kunik ME, Snow L, et al. Anxiety 
in dementia: a critical review. Clin Psychol Rev. 
2008;28(7):1071–82.

 43. Stanley MA, Beck JG. Anxiety disorders. Clin 
Psychol Rev. 2000;20(6):731–54.

 44. Beck JG, Stanley MA, Zebb BJ. Characteristics 
of generalized anxiety disorder in older adults: a 
descriptive study. Behav Res Ther. 1996;34(3): 
225–34.

 45. Stanley MA, Beck JG, Zebb BJ. Psychometric 
properties of four anxiety measures in older adults. 
Behav Res Ther. 1996;34(10):827–38.

 46. van't Veer-Tazelaar PJ, van Marwijk HW, van 
Oppen P, et al. Stepped-care prevention of anxiety 
and depression in late life: a randomized controlled 
trial. Arch Gen Psychiatry. 2009;66(3):297–304.

 47. van't Veer-Tazelaar P, Smit F, van Hout H, et al. 
Cost-effectiveness of a stepped care intervention 
to prevent depression and anxiety in late life: 
randomised trial. Br J Psychiatry. 2010;196(4): 
319–25.

21 Anxiety Disorders



240

 48. van't Veer-Tazelaar PJ, van Marwijk HW, van Oppen 
P, et al. Prevention of late-life anxiety and depres-
sion has sustained effects over 24 months: a prag-
matic randomized trial. Am J Geriatr Psychiatry.  
2011;19(3):230–9.

 49. Blay SL, Marinho V. Anxiety disorders in old age. 
Curr Opin Psychiatry. 2012;25(6):462–7.

 50. Barrowclough C, King P, Colville J, et al. A ran-
domized trial of the effectiveness of cognitive- 
behavioral therapy and supportive counseling for 
anxiety symptoms in older adults. J Consult Clin 
Psychol. 2001;69(5):756–62.

 51. Wetherell JL, Gatz M, Craske MG. Treatment 
of generalized anxiety disorder in older adults. J 
Consult Clin Psychol. 2003;71(1):31–40.

 52. Stanley MA, Beck JG, Novy DM, et al. Cognitive- 
behavioral treatment of late-life generalized anxiety 
disorder. J Consult Clin Psychol. 2003;71(2):309–19.

 53. Gorenstein EE, Kleber MS, Mohlman J, et al. 
Cognitive-behavioral therapy for management of 
anxiety and medication taper in older adults. Am J 
Geriatr Psychiatry. 2005;13(10):901–9.

 54. Schuurmans J, Comijs H, Emmelkamp PM, et al. 
A randomized, controlled trial of the effective-
ness of cognitive-behavioral therapy and sertra-
line versus a waitlist control group for anxiety 
disorders in older adults. Am J Geriatr Psychiatry. 
2006;14(3):255–63.

 55. Stanley MA, Wilson NL, Novy DM, et al. Cognitive 
behavior therapy for generalized anxiety disorder 
among older adults in primary care: a randomized 
clinical trial. JAMA. 2009;301(14):1460–7.

 56. Wetherell JL, Ayers CR, Sorrell JT, et al. 
Modular psychotherapy for anxiety in older pri-
mary care patients. Am J Geriatr Psychiatry. 
2009;17(6):483–92.

 57. Nordhus IH, Pallesen S. Psychological treatment 
of late-life anxiety: an empirical review. J Consult 
Clin Psychol. 2003;71(4):643–51.

 58. Thorp SR, Ayers CR, Nuevo R, et al. Meta- analysis 
comparing different behavioral treatments for 
late-life anxiety. Am J Geriatr Psychiatry. 2009; 
17(2):105–15.

 59. Hall J, Kellett S, Berrios R, et al. Efficacy of cog-
nitive behavioral therapy for generalized anxi-
ety disorder in older adults: systematic review, 
meta-analysis, and meta-regression. Am J Geriatr 
Psychiatry. 2016;24(11):1063–73.

 60. Sheikh JI, Swales PJ. Treatment of panic disorder 
in older adults: a pilot study comparison of alpra-
zolam, imipramine, and placebo. Int J Psychiatry 
Med. 1999;29(1):107–17.

 61. Katz IR, Reynolds CF 3rd, Alexopoulos GS, 
Hackett D. Venlafaxine ER as a treatment for gen-
eralized anxiety disorder in older adults: pooled 
analysis of five randomized placebo-controlled 
clinical trials. J Am Geriatr Soc. 2002;50(1): 
18–25.

 62. Lenze EJ, Mulsant BH, Shear MK, et al. Efficacy 
and tolerability of citalopram in the treatment of late-
life anxiety disorders: results from an 8-week ran-
domized, placebo-controlled trial. Am J Psychiatry.  
2005;162(1):146–50.

 63. Alaka KJ, Noble W, Montejo A, et al. Efficacy and 
safety of duloxetine in the treatment of older adult 
patients with generalized anxiety disorder: a ran-
domized, double-blind, placebo-controlled trial. 
Int J Geriatr Psychiatry. 2014;29(9):978–86.

 64. Koepke HH, Gold RL, Linden ME, Lion JR,  
Rickels K. Multicenter controlled study of oxazepam  
in anxious elderly outpatients. Psychosomatics. 
1982;23(6):641–5.

 65. Bresolin N, Monza G, Scarpini E, et al. Treatment 
of anxiety with ketazolam in elderly patients. Clin 
Ther. 1988;10(5):536–42.

 66. Frattola L, Piolti R, Bassi S, et al. Effects of alpi-
dem in anxious elderly outpatients: a double-blind, 
placebo-controlled trial. Clin Neuropharmacol. 
1992;15(6):477–87.

 67. Small GW, Bystritsky A. Double-blind, placebo- 
controlled trial of two doses of abecarnil for geriatric 
anxiety. J Clin Psychiatry. 1997;58(Suppl 11):24–9.

 68. By the American Geriatrics Society 2015 Beers 
Criteria Update Expert Panel. American Geriatrics 
Society 2015 updated beers criteria for potentially 
inappropriate medication use in older adults. J Am 
Geriatr Soc. 2015;63(11):2227–46.

 69. Wetherell JL, Petkus AJ, White KS, et al. Anti-
depressant medication augmented with cognitive-
behavioral therapy for generalized anxiety disorder 
in older adults. Am J Psychiatry. 2013;170(7): 
782–9.

 70. Bower ES, Wetherell JL, Mon T, Lenze EJ. Treating 
anxiety disorders in older adults: current treat-
ments and future directions. Harv Rev Psychiatry. 
2015;23(5):329–42.

R. R. Tampi et al.



241© Springer International Publishing AG, part of Springer Nature 2018 
R. R. Tampi et al. (eds.), Psychiatric Disorders Late in Life, https://doi.org/10.1007/978-3-319-73078-3_22

22
Sexual Dysfunctions, Gender 
Dysphoria, and Paraphilic Disorders
Raman Marwaha, Poorvanshi Alag, and Amit Thour

 Sexual Dysfunctions

 Introduction

Sexual health is defined as “a state of physical, emo-
tional, mental, social well being in relation to sexu-
ality. It is not merely the absence of disease, 
dysfunction or infirmity. It requires a positive and 
respectful approach to sexuality and sexual relation-
ships, as well as possibility of having pleasurable 
and safe sex experiences, free of coercion, discrimi-
nation and violence” [1]. Therefore, healthy sexual 
functioning is a part of good health.

Sexual dysfunctions are disorders that inter-
fere with a full sexual response cycle. This makes 
it difficult for a person to enjoy or to have sexual 
intercourse. It not only affects physical health but 
also takes a heavy toll on a person’s psychologi-
cal health, bringing on depression and debilitat-
ing feelings of inadequacy. It is, therefore, 
essential to understand the effect of aging on 
sexual functioning. And, thus, sexual disorders 
are important to be assessed and treated by geri-
atric psychiatrists.

 The Sexual Response Cycle

Researchers have developed a four-stage model 
of normal sexual response. This cycle takes place 
in the body during sexual activity. The four stages 
are excitement/arousal, plateau, orgasm, and res-
olution. Later a fifth stage was added, desire, to 
account for psychological and physiological 
component of sexuality [2] (Figure 22-1).

 Sexual Dysfunction Diagnostic 
Criteria

The Diagnostic and Statistical Manual of Mental 
Disorder, Fourth Edition, Text Revision (DSM- 
IV- TR) defined sexual dysfunction as sexual 
pain or disturbance in one or more phases of the 
sexual response cycle [3]. The diagnostic crite-
ria for DSM-IV-TR were criticized, firstly due 
to imprecise duration and secondly there was no 
clear differentiation between normal sexual func-
tion and sexual disorder that may merit medi-
cal intervention. Now, according to Diagnostic 
and Statistical Manual of Mental Disorders, 
Fifth Edition (DSM-5) [4], duration of at least 
6 months is required for diagnosis of sexual dys-
function that should be present in at least 75% 
of the occasions to meet threshold of diagnosis. 
One of the exceptions that do not have to follow 
duration criterion is substance- or medication-
induced sexual dysfunction. As per DSM-5, 
sexual dysfunction has been classified in the fol-
lowing categories (Table 22-1):

 Epidemiology

Majority of studies have shown that most older 
adults continue to engage in sexual activities. The 
most significant predictors of sexual interest and 
activity are relationship status, physical health, 
and previous level of activity [5, 6]. Physical 
health is the most influencing factor for older 
men versus the quality of relationship in older 
women.
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Figure. 22-1. Sexual response cycle

Table 22-1. Categories of sexual dysfunction as per DSM-5 [4]

Female sexual interest/arousal disorder: absence or significantly reduced sexual interest/arousal for at least 6 months  
(with at least three of the following symptoms)

• Absent/reduced interest in sexual activity
• Absent/reduced sexual/erotic thoughts or fantasies
• No/reduced initiation of sexual activity, unresponsive to partner’s attempt to initiate sexual activity
• Absent/reduced sexual excitement/pleasure during sexual activity in at least 75% of encounters
• Absent/reduced sexual interest/arousal in response to any internal or external cues (e.g., written, verbal, visual)
• Absent/reduced genital or non-genital sensations during sexual activity in at least 75% of sexual encounters
Male hypoactive sexual desire disorder: diagnosis made by persistently deficient or absent sexual/erotic thoughts of 

fantasies and desire for sexual activity for 6 months
Erectile disorder: at least one of the three following symptoms must be experienced on almost all or all (75–100%) 

occasions of sexual activity for minimum of 6 months, causing significant distress and not better explained by nonsexual 
mental disorder, consequence of relationship distress, and is not attributed to substance or another medical condition

• Marked difficulty in obtaining an erection during sexual activity
• Marked difficulty in maintaining an erection until the completion of sexual activity
• Marked decrease in erectile rigidity
Delayed ejaculation: either of the following symptoms must be experienced on almost all or all (75–100%) occasions of 

sexual activity for a minimum of 6 months, causing clinically significant distress and not better explained by nonsexual 
mental disorder, consequence of relationship distress, and is not attributed to substance or another medical condition

• Marked delay in ejaculation
• Marked infrequency or absence of ejaculation
Female orgasmic disorder: either of the following symptoms must be experienced on almost all or all (75–100%) occasions 

of sexual activity for minimum of 6 months, causing clinically significant distress and not better explained by nonsexual 
mental disorder, consequence of relationship distress, and is not attributed to substance or another medical condition

• Marked delay in, marked infrequency of, or absence of orgasm
• Markedly reduced intensity of orgasmic sensations
Premature (early) ejaculation: diagnosed by a persistent pattern of ejaculation occurring during partnered sexual activity 

within approximately 1 min following vaginal penetration and before the individual wishes it for 6 months
Substance-/medication-induced sexual dysfunction: significant disturbance in sexual function during substance 

intoxication or withdrawal or after exposure to a medication
Genito-pelvic pain/penetration disorder: diagnosis made when there are persistent difficulties with one or more of the 

following for 6 months
• Vaginal penetration during intercourse
• Marked vulvovaginal or pelvic pain during vaginal intercourse
• Marked fear or anxiety about vulvovaginal pain in anticipation of, during, or a result of penetration
• Marked tensing or tightening of pelvic floor muscles during attempted vaginal penetration
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Epidemiological studies for sexual dysfunction 
are limited due to lack of consistent definitions. 
However, in 2007, prevalence of sexual activity, 
behavior, and problems in 3005 adults aged 
57–85 years in the United States was studied, and 
the association of these variables with age and 
health status was described [7]. Sexual activity 
was found in 73 % of individuals aged between 57 
and 64 years, while it declined to 53% for ages 
between 65 and 74 years. The percentage went 
down to 26% for individuals 75 years of age and 
older. The rate of having sex two or three times 
per month went down from 65.4% for both men 
and women in middle cohort to 54.2% of men and 
54.1% of women in oldest cohort.

Available data indicates that the prevalence of 
sexual dysfunction increases with age [8]. About 
40–45% of adult women and 20–30% of adult men 
have at least one manifestation of sexual dysfunc-
tion [7]. Among all the sexual disorders, erectile 
disorder is the most common sexual dysfunction in 
older men, affecting 20–40% of men in their 60s 
and 50–70% of men in their 70s and 80s [8, 9]. In 
females, the most common type is hypoactive sex-
ual desire, followed by female orgasmic disorder 
and dyspareunia as per DSM- IV- TR [5].

 Neurobiology

Various factors are associated with development 
of sexual dysfunctions in late life. These include 
normal age-related changes, medical and psychi-
atric conditions, and medication-induced sexual 
dysfunction [10–22]. Additionally, an important 
association to be considered is the interaction 
between psychological factors and sexual dys-
function in late life. The psychological factors 
include stress, performance anxiety, relationship 
problems, psychological fear of trauma or abuse, 
anxiety, and depression (Table 22-2).

 Diagnosis

The evaluation of sexual dysfunction in late life 
involves a detailed history including medical, 
sexual and psychiatric histories, and the use of 
medications. The interviewer should also evalu-
ate the patient for age-related physical and psy-
chological issues [23, 24]. An important aspect 
for a good assessment of sexual dysfunction in 

late life is the patient-doctor relationship, where 
on the one hand, the patient along with his/her 
partner feels comfortable and secure enough to 
disclose adequate history, while on the other 
hand, the physician can ask relevant questions 
and perform an appropriate evaluation.

The medical workup for sexual dysfunction 
also involves a physical examination, with the 
focus being the assessment of genital and uro-
logical anatomy and functions. In addition the 
neurological and vascular systems should be 
thoroughly assessed. Laboratory testing typically 
involves blood count, serum electrolytes, blood 
glucose, testosterone and prolactin levels, lipid 
profile, thyroid function, and the PSA levels (in 
men). Specialized diagnostic tests include noc-
turnal penile tumescence and rigidity testing and 
penile duplex ultrasonography (Figure. 22-2).

 Treatments

It is important to preserve and enhance sexual 
activity in older adults. This essentially requires 
recognition of the fact that many of these individu-
als, despite having changes in physical and sexual 
functioning, intend to continue having sex. An inte-
gration of medical and psychological treatment has 
been thought to be most helpful in the treatment of 
sexual dysfunction among older adults. A first step 
in the treatment of sexual dysfunction among older 
adults is the education of both partners regarding 
normal and dysfunctional sexuality [25]. This not 
only helps in building trust between patient and the 
doctor but also reduces that patient and partners’ 
anxiety regarding the problem.

Many older adults suffer from chronic medical 
conditions that limit them from engaging in nor-
mal sexual activity due to fatigue, loss of muscle 
strength, and pain [22, 24]. The use of analgesics 
for pain and physical therapy for joint and muscle 
weakness will improve sexual functioning by 
alleviating the physical problems. If the patient 
has an underlying psychiatric illness, then 
 appropriate treatment of the condition should 
improve sexual functioning.

 Pharmacotherapy

Several options can be considered when sexual 
functions get impaired due to medication side 
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Table 22-2. Factors are associated with the development of sexual dysfunctions among older adults

Normal age-related changes Women
• Decreased testosterone levels
• Vaginal atrophy
• Reduced blood supply to pelvic region
• During orgasm, strength and amount of vaginal contractions are decreased
• During arousal, vaginal lubrication is decreased
Men
•  Due to decrease in blood flow and smooth muscle relaxation, penile rigidity decreases
•  Production of testosterone is reduced, yet it does not have uniform effect on sexual function
• Amount of functional sperms decreases despite no change in sperm count
• Erections take longer to achieve and are more difficult to sustain
• Refractory period decreases from hours to days
• No change in sexual desire

Psychological • Stress
• Anxiety and depression
• Anger
• Guilt
• Relationship problems
• Psychological trauma and abuse

Hormonal • Hypothyroidism
• Pituitary dysfunction

Vascular • High blood pressure and atherosclerosis
• Diabetes
• Cardiovascular diseases
• Hyperlipidemia

Neurological • Spinal cord injury
• Diabetes
• Parkinson’s disease
• Multiple sclerosis
• Pelvic fracture
• Obstructive sleep apnea

Musculoskeletal • Arthritis and other degenerative joint diseases
Genitourinary • Lower urinary tract infection

• Chronic renal failure
• Prostate disease and surgery
• Genital and urological cancers

Psychiatric • Anxiety disorder (generalized anxiety disorders, panic disorder)
• Obsessive-compulsive disorder
• Major depressive disorder and other mood disorders
• Schizophrenia and other psychotic disorders
• Substance abuse

Medications • Alpha adrenergic blockers (prazosin, phentolamine)
•  Antidepressants (monoamine oxidase inhibitors, tricyclic antidepressants,  

selective serotonin reuptake inhibitors, venlafaxine)
• Antihistamines
•  Antihypertensives (thiazides, diuretics, beta blockers, ACE inhibitors, clonidine, 

spironolactone, calcium channel blockers, reserpine)
• Benzodiazepines
• Antipsychotics (conventional and atypical)

effects [11–16]. One of the options is to continue 
administering the medication and wait for tolerance 
to develop. If no change is seen, then a reduction in 
dose should be considered. If still no improvements 
are noted, then changing the medication would be 
next appropriate step in the treatment plan.

It has been studied that elderly men benefit more 
from medical treatment [26]. For certain medica-
tions like antidepressants, the clinician can consider 
replacing the medication with other medications 
that have less potential for sexual side effects such as 
mirtazapine or bupropion [27, 28]. With respect to 
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antipsychotics, more potent agents with less anticho-
linergic side effects may cause less sexual dysfunc-
tion [29, 30]. Some antidotes have been reported in a 
Cochrane review that can reverse sexual side effects 
of medications which include yohimbine, aman-
tadine, bethanechol, methylphenidate, buspirone, 
bromocriptine (for antipsychotic-induced sexual 
dysfunction), bupropion, nefazodone, mirtazapine, 
and trazodone [31]. The drugs used for the treatment 
of erectile dysfunction are phosphodiesterase (PDE-
5) inhibitors—sildenafil, tadalafil, and vardenafil—
that have shown success rates of 70–80% among 
affected men [32–34]. These medications have also 
shown to reverse antidepressant- induced erectile 
dysfunction [31, 35, 36].

 Sex Therapy

Sex therapy is most beneficial when both partners 
participate together toward finding a solution for 

the sexual problems. Cognitive behavioral tech-
nique is the current treatment of model used in sex 
therapy [36]. During sex therapy, the therapist 
works with the couple over their problem and 
helps them in overcoming resistance that inevita-
bly arises during treatment. Regardless of age, 
most couples feel that during sex therapy not only 
does the sexual interest and pleasure reemerge but 
also the enjoyment and happiness in their rela-
tionship get reestablished (Table 22-3).

 Gender Dysphoria

 Introduction

Gender dysphoria is the condition of a person 
feeling that their gender identity is opposite to 
their biological sex. Gender dysphoria has been 
introduced as a new diagnostic class in DSM-5, 

Rule out
Organic causes
Gradual onset
Normal ejaculation
Normal libido (except
hypogonadal men)
Risk factors: diabetes,
cardiovascular,
surgery/radiotherapy,
medications, smoking and
alcohol

Rule out 
Psychogenic causes
Sudden onset
Erection on self stimulation
Premature ejaculation
Relationship issues
Psychological problems

A thorough history
including medical, sexual, psychiatric, medications 

and age related issues

Investigations
General: Complete blood count, thyroid (T4,TSH), lipid profile, glucose, 
LFT, testosterone (LH and FSH levels)
Specialized: nocturnal penile tumescence and rigidity testing, penile duplex 
ultrasonography

Physical examination
including breast, hair distribution, testis, thyroid, digital rectal examination, 

genital and perineal sensation, femoral and pedal pulses

Figure. 22-2. Assessment of sexual dysfunction among older adults
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while previously in DSM-IV-TR, it was covered 
in sexual and gender identity disorders. DSM-5 
considers gender dysphoria to be multicategory 
and diminishes the use of gender variance. Gender 
nonconformity in itself is not a disorder, but if it is 
associated with clinically significant distress, then 
it is a disorder and is called gender dysphoria. It is 
a unique condition as mental health providers 
make the diagnosis although the treatments are 
mainly endocrinological and/or surgical.

Gender dysphoria has been further classified as 
gender dysphoria in children and gender dyspho-
ria in adolescents and adults. Among adults, the 
DSM-5 mentions a subtype that is present with a 
disorder of sex development (e.g., congenital adre-
nal hyperplasia) and a specifier of posttransition.

The DSM-5 diagnostic criteria for gender dys-
phoria in adults are as follows:

1. There is a marked incongruence between one’s 
experienced/expressed gender and assigned gen-
der which is of at least 6 months duration and is 
manifested by two or more of the following:

 (a)  A marked incongruence between one’s 
experienced/expressed gender and pri-
mary and/or secondary sex characteristics

 (b)  A strong desire to be rid of one’s pri-
mary and/or secondary sex characteristics 
because of a marked incongruence with 
one’s experienced/expressed gender

 (c)  A strong desire for the primary and/
or secondary sex characteristics of the 
other gender

 (d)  A strong desire to be of the other gender 
(or some alternative gender different from 
one’s assigned gender)

 (e)  A strong desire to be treated as the other 
gender (or some alternative gender dif-
ferent from one’s assigned gender)

 (f)  A strong conviction that one has the typ-
ical feelings and reactions of the other 
gender (or some alternative gender dif-
ferent from one’s assigned gender)

2. The gender dysphoria leads to clinically signifi-
cant distress and/or social,  occupational, and 
other functioning impairments. Additionally, 
there may be an increased risk of suffering, dis-
tress, or disability.

 Epidemiology

It is difficult to estimate the incidence and preva-
lence of gender dysphoria in geriatric popula-
tion due to lack of epidemiological studies. 
While DSM-5 does not give any specific preva-
lence rates in geriatric age group, the estimated 
prevalence in adults is 0.005–0.014% for males 
and 0.002–0.003% for females. Cohen-Kettenis 
noted that 0.009% male and 0.003% female seek 
treatment for gender dysphoria at specialized 
clinics [37].

Twenty-five percent of men who have gender 
dysphoria are attracted toward women, while 
majority of these individuals identify themselves 
as being attracted toward men. Among females 
who have gender dysphoria, there are conflicting 
reports about whether they are sexually attracted 
toward women or men. Chivers and Bailey indi-
cated that female to male transsexuals are not a 
homogeneous group and vary in ways that may 
be useful in understanding the relation between 
sexual orientation and gender identity [38].

Table 22-3. Specific treatments for sexual dysfunctions

Female sexual interest/arousal disorder Sex education and counseling to counter psychological barriers
Estrogen replacement therapy may help improve sexual arousal and comfort

Erectile disorder Educating and counseling both patient and partner
Lifestyle change and risk factor modification
Phosphodiesterase (PDE-5) inhibitors—sildenafil, tadalafil, and vardenafil
Increased nitric oxide (NO) which relaxes smooth muscles in the penis and 

increases blood flow. Side effects—headache, low BP, flushing, dyspepsia
Intraurethral alprostadil
Vacuum pump devices

Female orgasmic disorder Sex therapy involving relaxation techniques and guided masturbation
Testosterone and sildenafil have also proven to be beneficial

Premature (early) ejaculation Behavior technique “squeeze method”
Topical anesthetic agent like lidocaine
Selective serotonin reuptake inhibitors (cause delayed ejaculation)
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Male to female and female to male are used to 
identify the direction of transition and the gender 
identity the person has chosen.

Substance use disorders are commonly found 
in men and women with gender dysphoria with 
studies showing that 28% of these individuals 
have reported problems with substance use [39]. 
Lifetime prevalence of suicidal ideation was 
reported as 76.1% in male to female and 71.9% 
in female to male patients [40]. Anxiety, depres-
sion, and personality disorders are also common 
comorbidities. One study by Madeddu in 2009 
found that personality disorder was comorbid in 
52% of cases, and the most common was Cluster 
B personality disorders [41].

 Etiology

It is unclear what causes gender dysphoria, and 
there is a lot of controversy surrounding its etiol-
ogy. The etiology in geriatric population is con-
sidered to be the same as in children and adults. 
Zucker has postulated a biopsychosocial model 
of development in children [42].

Coolidge et al. described a significant genetic 
component in gender dysphoria accounting for 
62% of the variance and a non-shared environ-
mental component accounting for the remaining 
38% of the variance, which showed the signifi-
cant role played by biology [43]. Sexual differ-
entiation of the human brain can get affected 
during the intrauterine period depending on 
exposure to testosterone or its absence, and it 
has been postulated that gender dysphoria can 
possibly be explained by abnormal exposure to 
hormones [44].

Gender dysphoria can be present in congenital 
adrenal hyperplasia or partial androgen insensi-
tivity syndrome, and DSM-5 recognizes this as a 
specifier.

Cohen-Kettenis and Gooren report that certain 
parental factors seem to be associated with cross- 
gender identification including parents being less 
emotionally warm, more rejecting, and/or more 
(over)controlling [37].

 Diagnosis

The DSM-5 criteria help in differentiating “trans-
sexual” behaviors with gender dysphoria as the 
latter should lead to clinically significant distress 

and/or social, occupational, and other function-
ing impairments. Geriatric population will either 
present with a past history of gender dysphoria or 
rarely as a new diagnosis. Diagnosis of gender 
dysphoria should be made carefully and warrant 
an extensive evaluation including detailed history 
and examination. A multidisciplinary team con-
sisting of a psychiatrist, psychologist, endocri-
nologist, surgeon, and geriatrician may help in 
evaluating the patient. It is important to make 
sure that gender dysphoria is consistent, persis-
tent, and insistent. Differential diagnosis includ-
ing medical problems and psychiatric disorders 
such as psychotic disorders and personality dis-
orders should be considered.

 Treatments

Management of gender dysphoria includes work-
ing in a multidisciplinary team. Some patients 
may only need counseling, while others may 
want hormonal therapy or surgery.

Hormonal treatments include giving estrogens 
to male to female patients with gender dysphoria 
and testosterone to female to male patients. 
Hormonal therapy can provide certain desired 
results but can also cause adverse effects, and 
patients should be educated about the risks and 
benefits.

Physical interventions include electrolysis,  
chest/breast surgery, other cosmetic surgery, 
or genital surgery. Plastic surgeons can con-
duct gender-confirming surgeries like top sur-
gery (mastectomy or breast augmentation) and 
bottom surgery (vaginoplasty or phalloplasty). 
Aydin et al. did a 20-year follow-up study on 
transgender surgery in Denmark and reported 
that 126 gender-confirming surgeries were 
performed from 1994 to 2015 [45]. They also 
noted that median age at the time of surgery 
decreased from 40 to 27 years during the 
20-year period.

The World Professional Association for 
Transgender Health (WPATH) has published the 
Standards of Care (SOC), to provide clinical 
guidelines for health care of transsexual, trans-
gender, and gender-nonconforming persons in 
order to maximize health and well-being of 
patients with gender dysphoria [46]. All treat-
ment options should be offered, and depending 
on an individual’s goals and expectations, the 
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most appropriate surgical technique should be 
performed. The Standards of Care outlined by 
WPATH recommend against physical interven-
tions before the age of 16 years. They recom-
mend that surgery only be performed after the 
age of 18 and after the individual has lived in 
their desired gender role for at least 2 years. In 
order for people to undergo physical (hormonal 
or surgical) interventions to make their body 
more in line with their gender identity, they must 
be assessed by a mental health professional that 
has special competence in this area, and often 
recommendations are required from two such 
mental health professionals.

Murad et al. looked at prognosis in patients 
with gender dysphoria and suggested that sex 
reassignment that includes hormonal interven-
tions improves gender dysphoria, psychological 
functioning and comorbidities, sexual function, 
and overall quality of life [47].

 Paraphilic Disorder

 Introduction

Paraphilia is defined as a type of sexual disorder, 
where sexual function is intact but sexual excite-
ment depends on a particular stimulus or an 
activity that is unusual or even bizarre [48]. These 
remain at the center of controversy and political 
decisions.

In DSM-5, paraphilic disorder is a paraphilia 
that is currently causing distress or impairment or 
that has entailed harm or risk of harm to others 
[49]. Previously in the DSM-IV-TR, the above 
criterion had been necessary but not sufficient for 
having a paraphilic disorder [50]. The definition 

of paraphilia, according to DSM-IV-TR (which 
was not redefined in DSM-5), is recurrent, intense 
sexually arousing fantasies, sexual urges, or 
behavior generally involving:

1. Nonhuman objects
2. The suffering or humiliation of oneself or 

one’s partner
3. Children or other non-consenting person that 

occurs over a period of at least 6 months 
(Table 22-4)

 Epidemiology

Due to cultural differences and constant changes 
in criteria over time, it has also been difficult to 
obtain accurate prevalence rates of paraphilic 
disorders among adults [52]. In late life, para-
philic disorders are thought to be seen more in 
men than women. In a surveyed sample of 1915 
men, aged 40–79 years, it was found that 62.4% 
had at least one paraphilia-associated sexual 
arousal pattern, and it caused distress in only 
1.7% of cases [53].

When a nonclinical sample of men and women 
was examined for the prevalence of paraphilic 
interest, a correlation between the sex drive and 
paraphilic interests was noted. There are various 
comorbidities that are associated with different 
paraphilic interests including mood and anxiety 
disorders. In men paraphilic interests often repre-
sent long-standing behaviors or occur due to 
brain damage, mostly involving the frontotempo-
ral region [54, 55]. In a recent systematic review 
of paraphilias and paraphilic disorders in 
Parkinson’s disease, patients revealed that both 
could emerge as a rare iatrogenic consequence in 
Parkinson’s disease treatment [56].

Table 22-4. DSM-5 classification of paraphilic disorders [51]

Voyeuristic disorder Sexual arousal by watching an unsuspecting person naked/in sexual activity/disrobing
Exhibitionistic disorder Exposure of genitals to strangers in public
Frotteuristic disorder Sexual arousal by touching or rubbing non-consenting person
Sexual masochism disorder Sexual pleasure from physical or mental abuse or humiliation
Sexual sadism disorder Sexual arousal from causing mental or physical suffering to another person
Pedophilic disorder Sexual fantasies, urges, or activity with prepubescent child. Must be at least 16 years old and 

be 5 years older than the child
Fetishistic disorder Sexual arousal with nonliving objects

Transvestic disorder Sexual disorder from cross-dressing
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 Neurobiology

Paraphilias usually emerge during adolescence 
[57]. These can occur due to a connection with an 
event or relationships in early childhood which 
include childhood emotional abuse and family 
dysfunction, childhood behavior problems, and 
childhood sexual abuse. Once established, para-
philias tend to be chronic, although research has 
shown that these behaviors reduce as the individ-
ual ages [58]. Although biological factors con-
tribute to the development of paraphilias, 
psychological factors seem to play a central role 
in their development.

 Diagnosis

It is essential to differentiate between paraphilic 
disorders and normal variation of sexual behav-
ior. Inappropriate sexual behavior is not always a 
paraphilic disorder, for example, a psychotic 
patient may cross-dress due to his delusional 
belief or a patient with dementia may behave in a 
sexually inappropriate behavior due to cognitive 
impairment, but those are not considered as para-
philias. It is therefore important to evaluate and 
assess every patient carefully before diagnosing 
them with a paraphilic disorder.

A detailed history including psychiatric and 
psychosexual history should be obtained. It is 
often difficult to interview people with paraphilic 
disorders due to their feelings of guilt and reluc-
tance to be forthcoming with the information. It 
is therefore required to establish a good patient- 
doctor relationship, so as to allow the individual 
to voice their concerns freely. In addition to his-
tory, a complete mental status examination and 
physical and neurological examinations are 
required to assist with the evaluation and rule out 
any other disease process. Investigations that 
may be considered in the assessment of patients 
with paraphilic disorder include complete blood 
count, thyroid function tests, phallometric test-
ing, and EEG if indicated.

 Treatments

There is very limited data regarding the treatment 
of paraphilia among the elderly. Treatments 
largely depend on the nature of the paraphilia 

[59]. In some cases of paraphilia, events that 
occurred during childhood may have led to the 
developmental of a paraphilia (by associating 
sexual pleasure with that event or object). Thus 
psychotherapy is required to explore the sexual 
experiences and fantasies that caused and main-
tained the paraphilia. It has been reported that 
cognitive behavioral therapy, couple therapy, and 
psychodynamic therapy have all shown good 
benefits with low rates of relapse [60, 61].

Currently the most common treatment for 
paraphilic disorders is cognitive behavioral ther-
apy (CBT) and includes all of the following:

1. Covert conditioning which typically causes 
undesirable behavior to become less desirable 
[62]. This type of intervention can be used for 
any type of paraphilic disorder.

2. Aversive therapy which involves pairing 
arousal to the deviant fantasy with either mild 
electric shock or unpleasant smell [63].

3. Orgasmic conditioning aims at redirecting the 
arousal pattern by looking at “appropriate” 
objects and providing themselves with posi-
tive reinforcement. This type of treatment is 
helpful for individuals who have a fetish [61].

4. Group therapy is also beneficial in treating 
paraphilic disorders [62]. This therapy focuses 
on building social skills, establishing family 
support, and cognitive reconstruction.

Medication treatments are reserved for more 
severe cases of paraphilia, especially for individu-
als who are at high risk to reoffend and who  
do not respond to other interventions [59]. 
Medications include antiandrogens, gonadotropin- 
releasing hormone agonist, and selective sero-
tonin reuptake inhibitors (SSRI). Antiandrogens 
are reported to cause a reduction in sexual behav-
iors but are associated with significant side effects 
including hot flushes, leg cramps, hair loss, bone 
mineral loss, and cardiac issues. Gonadotropin-
releasing hormone agonists desensitize gonado-
tropin-releasing hormone receptors, which results 
in a reduction of luteinizing hormones (luteiniz-
ing hormone stimulus releases testosterone from 
testes). SSRI are also used to treat various forms 
of paraphilias including voyeurism, exhibition-
ism, and pedophilia [64–66]. It is important to 
understand that these medications do not cure 
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paraphilic disorders and should not generally be 
used as the sole form of treatment. It is generally 
recommended to combine medications with some 
form of CBT to maximize benefits of the treat-
ment for paraphilic disorders.

 Conclusions
Although majority of older adults continue to 
engage in sexual activity, there is a decline in the 
rate and frequency of sexual activity with increas-
ing age. Currently there is limited research on the 
epidemiology, etiology, assessment, and manage-
ment of sexual dysfunctions, gender dysphoria, 
and paraphilic disorders among the geriatric pop-
ulation. However, available evidence indicates 
efficacy for non-pharmacological and pharmaco-
logical treatments for these disorders. The avail-
ability of data from controlled studies of sexual 
dysfunctions, gender dysphoria, and paraphilic 
disorders specifically among older adults will 
enable clinicians to diagnose and treat these dis-
orders appropriately. Appropriate diagnosis and 
treatment of these disorders will help reduce the 
morbidity due to these disorders and reduce the 
suffering of the individuals and their families.
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 Introduction
Formerly classified as mental retardation, intel-
lectual disability (ID) is defined in the Diagnostic 
and Statistical Manual of Mental Disorders, Fifth 
Edition (DSM-5) as a disorder with onset in the 
developmental period that is characterized by 
deficits in general mental abilities that result in 
impairments of adaptive functioning. Persons 
with ID have deficits in functions such as reason-
ing, problem-solving, abstract thinking, aca-
demic learning, communication, social 
participation, and independent living [1].

People with ID are a heterogeneous group. 
They consist of individuals who have syndrome- 
specific illnesses and individuals who have had 
central nervous system injury during the develop-
mental period that caused ID. Advances in medi-
cal treatment and social care over the last century 
have resulted in increased longevity in this popu-
lation. The mean life expectancy of a person with 
ID increased from 19 years in the 1930s to 
66 years in the 1990s [2–4]. With the increase in 
life expectancy, middle and old age become 
important for this population, and many face 
 similar age-associated health problems as older 
adults without ID [5, 6]. Among older adults with 
ID, the most studied are individuals with Down 
syndrome due to the relatively high rates of 
Alzheimer’s disease (AD) among these individu-
als [7]. Limited data exist on the typical aging 
process of adults with other syndrome-specific 
disorders.

In this subchapter, we will review and discuss 
what is currently known about the epidemiology, 
neurobiology, diagnosis, and available treatments 
of older adults with ID.

 Epidemiology
The global prevalence of ID is approximately 
1%, with higher rates observed in males in both 
child and adult populations. The prevalence is 
almost two times higher in lower and middle 
income countries [8]. Although life expectancy 
of individuals with ID has increased, individuals 
with ID continue to have a lower life expectancy 
when compared to the general population [9], 
with the exception of individuals with mild ID, 
who have a life expectancy close to the general 
population [10].

Fragile X syndrome (FXS) is the most com-
mon identifiable inherited cause of ID with a 
prevalence of one in 4000 males and one in 8000 
females [11–13]. The average age of death based 
on a mortality study among 348 males and 433 
females is approximately 12 years lower than the 
general population. The most common causes of 
death in this group are comparable with those in 
the general population [14].

Down syndrome (DS) is another common iden-
tifiable cause of ID with an incidence of 1 in every 
700 live births in the United States [15]. The mean 
age of death increased from 9 years in the 1920s 
to 56 years in 1999 [2–4, 16], likely from better 
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treatments of congenital heart disease and respira-
tory infections in early life [16, 17]. Middle-aged 
adults with DS are at risk for premature aging: 
development of early menopause in women, early 
onset of visual and hearing impairment, epilepsy, 
hypothyroidism, obesity, early decline in func-
tioning, and increased risk of developing AD [18–
25]. Age, presence of dementia, and restrictions in 
mobility are important predictors of mortality in a 
population-based cohort of individuals with DS 
who are 45 years and older. Individuals with a 
physical handicap and severe to profound level of 
ID and those living in institutions are more likely 
to die [26]. In some studies, life expectancy is 
influenced by gender with males on average out-
living females by more than 3 years [3]. Dementia 
is the most important cause of morbidity and mor-
tality among adults with DS. Better understanding 
of the underlying neurochemical, biochemical, 
and neuropathological processes of AD in DS 
may improve life expectancy and quality of life in 
this population [23, 26].

Dementia in non-DS ID individuals is less 
studied. Reported prevalence rates vary from 
18.3 to 21.6% of adults with non-DS ID aged 
over 65 years, which are higher when compared 
to a younger group of individuals with ID and the 
general population over age 65 [26–29].

Overall, individuals with ID have poorer health 
status when compared to the general population 
due to genetic predispositions to health condi-
tions, poor access to health-care services, social 
environment, and residential situations that pro-
mote inactivity [5]. Older adults with ID are more 
likely to live in psychiatric hospitals, nursing 
homes, and other large institutions [30].

Low physical activity and consumption of a 
high-calorie diet increase the prevalence of obe-
sity, cardiovascular disease, Type 2 diabetes, con-
stipation, osteoporosis, incontinence, and arthritis 
in older adults with ID [64]. The prevalence of 
epilepsy is also greater in people with ID than in 
the general population [31]. A negative associa-
tion exists between survival and severity of ID [2, 
26, 32].

Psychiatric disorders are more common in 
older adults with ID, which effect caregiver bur-
den and cost of care [17, 33]. Depression becomes 
more prevalent with increasing age. Risk of psy-
chiatric disorders appears to increase with the 

severity of ID, especially when mild ID is 
excluded from the analysis [34]. The most pre-
dominant psychiatric disorder in adults with ID is 
affective disorders, followed by anxiety disor-
ders, psychosis, and autism spectrum disorders 
[35]. Substance abuse is observed in only 0.8% 
and attention-deficit hyperactivity disorder in 
0.5% of adults with ID [36]. Problem behavior 
(aggression toward others and oneself) can occur 
in approximately 61% of adults with ID accord-
ing to a study from a mixed-age community sam-
ple in the UK [37].

Individuals with ID experience higher rates of 
physical, sexual, verbal, and psychological abuse, 
neglect, and financial exploitation compared to 
adults without ID [38, 39]. Due to the physical 
and mental handicap prevalent in this population, 
individuals with ID may have difficulty verbaliz-
ing the abuse or advocating for themselves. Thus, 
the presence of abuse may be diagnosed only via 
physical or behavioral symptoms such as inap-
propriate sexual behavior, alterations in bowel- 
or bladder-emptying patterns, changes in sleep, 
sexually transmitted infections, or pregnancy. It 
is therefore important for practitioners to screen 
all individuals with ID for physical and sexual 
abuse [38, 40].

 Neurobiology
Individuals with ID comprise of a diverse group 
of individuals with unique biological and psy-
chological impairments. To describe the neuro-
biological characteristics of this group, it is best 
to look at the most common genetic syndromes 
that present with ID. In general, individuals with 
ID have reduced brain reserve, smaller brain size, 
and fewer neurons or synapse count [29].

 Fragile X Syndrome (FXS)
FXS is caused by an expansion of a trinucleotide 
CGG repeat (>200) on the promoter region of the 
fragile X mental retardation 1 gene (FMR1). 
Individuals with a full mutation (>200 repeats), 
premutation (50–200 repeats), and intermediate 
allele carriers (40–55 repeats) experience a range 
of psychological and physical effects of FXS [41].
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Expansion in full mutation individuals results 
in hypermethylation of the CGG that leads to 
silencing of the FMR1 gene and loss of the 
encoded gene product, fragile X mental retarda-
tion protein (FMRP) [42]. FMRP is commonly 
expressed in neurons and plays a vital role in syn-
aptogenesis and synaptic plasticity, which is why 
learning and memory are affected in this syn-
drome. FXS in males presents with mild to mod-
erate ID that is consistent with an IQ of 35–70 
[43]. Hypermethylation in FXS also leads to the 
behavioral and physical abnormalities of FXS 
which includes hyperactivity, anxiety, attention 
problems, hand flapping, hand biting, gaze avoid-
ance, loose connective tissue, prominent ears, 
and flat feet [44]. Reduced FMRP has been 
shown to increase levels of APP (beta-amyloid 
peptides) that can predispose an individual with 
FXS to dementia in later life [7, 45, 46]. Global 
atrophy, Purkinje cell loss, heterotopias, deterio-
ration of the corticospinal tract, and dendritic 
spine abnormalities have also been observed in 
brains of individuals with FXS [7].

Individuals who are carriers of premutations in 
the FMR1 gene, 40–75% of males and 16–20% 
of females, develop a fragile X-associated tremor/
ataxia (FXTAS) that presents on average at 
>60 years of age with a median survival of 
21 years [47]. FXTAS is characterized by cere-
bellar gait ataxia, intention tremor, and cognitive 
decline with characteristic white matter changes 
on MRI [48–52]. The contribution of FXTAS to 
morbidity and mortality of older adults with ID 
requires further study.

Autism is a common problem in individuals 
with FXS and is most commonly seen in males 
[53]. Females with the full mutation are less 
likely affected due to X-inactivation with a dilut-
ing effect of the second, normal X chromosome. 
A third of females have mild intellectual impair-
ment with associated autistic behaviors such as 
poor eye contact and shyness [54].

 Down Syndrome (DS)
DS is caused by a trisomy of chromosome 21, 
except in rare instances of translocation (4–5%) 
or mosaicism (2–4%) [55]. The genetic defect 
leads to the overexpression of over 300 HSA21 

genes that result in aberrant genetic and molecu-
lar processes altering neural structure and func-
tion, which result in cognitive deficits [56]. 
Reduced brain volumes are primarily seen in the 
cerebellum, frontal lobe, and temporal lobe based 
on MRI studies and postmortem observations 
[57]. Age-related increase in the volume of 
 cerebrospinal fluid has also been observed [58]. 
Premature aging is thought to result from overex-
pression of genes on chromosome 21 and genes 
related to oxidative stress including superoxide 
dismutase (SOD1), Ets-2 transcription factors, 
and S100 [59]. This accelerated aging can lead to 
premature age-related cognitive decline and AD 
in individuals with DS.

Increasing age is the strongest predictor of AD 
in individuals with DS. Although the physiologi-
cal processes leading to Aβ deposition is similar 
in the general population, the deposition in indi-
viduals with DS occurs 20–30 years earlier. The 
triplication of the APP gene on chromosome 21 
leads to the overexpression of this gene and is 
believed to cause the increase of Aβ deposition in 
the brain. This predisposes individuals with DS 
to AD at an earlier age [59].

Studies on sex difference in AD in DS are lim-
ited. One study in a population aged 35–79 years 
found that women with DS had a greater inci-
dence of AD when compared to men, as is seen in 
the general population [60]. This is likely due to 
estrogen deficiency that occurs with menopause 
onset [18]. Further studies are required to prove 
this association.

 Diagnosis
The criteria for the diagnosis of intellectual 
disability (ID) are outlined in the DSM-5. 
Notable updates from DSM-IV TR include 
changes to terminology (from mental retarda-
tion) and the severity of impairment being 
based on adaptive functioning rather than IQ 
test scores alone [1]. Although diagnosis of ID 
is made at any age, ID, by definition, has onset 
during the developmental period. Therefore, 
diagnosis of ID is often made prior to reaching 
the geriatric age.

Clinical assessment, standardized measures, 
and speaking with knowledgeable informants in 
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addition to the patient can establish ID diagnosis 
based on three criteria:

 1. Deficits in intellectual functions (i.e., reason-
ing, problem-solving, abstract thinking, judg-
ment, academic learning, and learning from 
experience) must be present and confirmed by 
clinical assessment and standardized intelli-
gence testing.

 2. Deficits in adaptive functions (i.e., communi-
cation skills, social participation, personal 
hygiene) that result in failure to meet societal 
standards for independence must be present.

 3. Onset of the above deficits must occur during 
the developmental period [1].

Severity of ID is categorized into mild, moder-
ate, severe, and profound based on adaptive func-
tioning deficits in three domains outlined in 
Table 23-1. More specific diagnosis of a syn-
drome, such as Down’s or Rett’s, is made based 
on genetics.

Given that IQ and other standardized test 
scores may be affected by an individual’s 
sociocultural background and comorbid disor-
ders, they are no longer included in the criteria 
for severity or diagnosis of ID. However, IQ 
scores and other standardized tests can still be 
helpful in approximating an individual’s intel-
lectual functioning. ID is still considered two 
standard deviations or more below the popula-
tion average for the test (IQ score of 70 or 
below) though clinical correlation to patient 
functioning should be done when interpreting 
IQ or other test scores [1].

Distinguishing ID from other categories of 
cognitive deficits that arise in the elderly is 
important to provide appropriate treatment. ID is 
a neurodevelopmental disorder where first defi-
cits occur during childhood. In some cases, ID 
can be acquired from illness such as encephalitis 

or head trauma. Cognitive deficits of neurocogni-
tive disorders (dementia), however, are acquired 
after the developmental period.

Both neurodevelopmental and neurocognitive 
causes of deficits can be comorbid in the elderly, 
which pose diagnostic challenges. Large variabil-
ity in baseline cognitive and functional abilities 
in populations with ID throughout the lifetime 
further complicates assessment [6].

Although no consensus guideline exists for 
evaluating comorbid neurocognitive disorders 
in the intellectually disabled [6], an approach to 
diagnosis by using a battery of recommended 
tests has been proposed [61]. Since “normal” 
functioning in an individual with ID varies 
greatly from the general population, individual 
data from standardized cognitive and memory 
testing during adulthood is the most useful. One 
group proposed testing individuals with DS 
prior to age 40 and all other individuals with ID 
prior to age 50 to establish a baseline. This 
group also recommended gathering descriptive 
information from caregivers who know the 
patient’s functional status and behavior in dif-
ferent settings at the time the baseline testing is 
done. Later in life, if a decline in function is 
suspected, standardized testing can be re-
administered and new descriptive data can be 
compared to baseline, which can help clinicians 
diagnose dementia [61]. However, this approach 
may not work for individuals with profound ID 
because memory and cognition may be so 
impaired that repeat standardized testing would 
not detect a decline. In these cases, descriptive 
data of the patient’s functioning and behavior 
from caregivers at baseline and when a decline 
is suspected are more useful [62]. In the future, 
standards for diagnosing dementia in the intel-
lectually disabled will be needed to ensure older 
adults with ID are able to benefit from dementia 
treatments [6].

Table 23-1. Domains used to assess functioning deficits among individuals with ID [1]

Domain Conceptual Social Practical

Associated functions • Academic competence
• Memory
• Language
• Math

• Awareness of other’s experiences
• Empathy
• Social judgment
• Interpersonal communication

• Money management
• Job responsibilities
• Personal care
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 Treatments
Available treatments for older adults with ID 
include both non-pharmacological and pharma-
cological interventions. Below is a summary of 
the currently recommended treatments based on 
available research data.

 Non-pharmacological

A report prepared by the Aging Special Interest 
Research Group of the International Association 
for the Scientific Study of Intellectual Disabilities 
(IASSID) in collaboration with other organiza-
tions examined the health status of adults with ID 
and provided recommendations to support 
healthy aging and improve quality of life in this 
population [63]. The report emphasized the 
importance of improving lifestyle and environ-
ment conditions, health promotion, disease pre-
vention, access to support services, public 
attitudes on individuals with ID, and education 
among health-care providers about recognizing 
special needs of older adults with ID.

Educating older adults with ID and their care-
givers about nutrition, exercise, oral hygiene, and 
safety is important to discourage older adults 
with ID from engaging in risky behaviors such as 
substance abuse, unprotected or multiple partner 
sexual activity, and following a sedentary life-
style [63]. In one review, physical activity inter-
ventions and multicomponent interventions 
(physical activity plus health education) led to 
improvement of physical and health behavior and 
psychosocial outcomes in older adults with 
ID. Incorporating health-screening interventions 
during health-care visits also increased overall 
screening adherence and decreased challenging 
behavior. Other interventions such as volunteer-
ing and civic engagement also improved self- 
rated health, neurocognitive plasticity and 
reduced depression [64].

Health-care providers are encouraged to per-
form careful assessments as medical conditions 
can present atypically in this population due to 
the high prevalence of sensory impairment and 
cognitive and language deficits. This includes 
regularly screening for visual and hearing impair-
ments, evaluating for functional decline and 

assessing for undiagnosed conditions. Functional 
decline, in particular, should not be attributed 
solely to behavior issues or dementia as more 
thorough evaluations have yielded high rates of 
treatable conditions such as delirium, depression, 
and sensory impairments in older adults with ID 
[65–67]. Screening for possible infectious dis-
eases such as tuberculosis, hepatitis B, and 
Helicobacter pylori is also encouraged,  especially 
if the individual resides or has previously lived in 
a large institution, which could put them at risk 
for exposure to these illnesses.

Improved training for caregivers of older 
adults with ID is equally important to ensure 
that basic health status and needs of the 
impaired adult are accurately reported to 
health-care providers [68]. Case management 
can also assist in optimizing the utilization of 
health-care services and improving access to 
care in cases that require multidisciplinary 
expertise [69].

Behavioral and psychiatric symptoms asso-
ciated with aging in older adults with ID are 
challenging to treat. In one study, older adults 
in the UK with dementia and behavior symp-
toms resulted in increased caregiver burden 
and cost of care, with the existence of a mental 
health disorder being an important predictor of 
costs [70]. Although pharmacological treat-
ment is widely used to treat behavior and psy-
chiatric symptoms in adults with ID, 
non-pharmacological interventions are equally 
important. However, research supporting non-
pharmacological interventions in older adults 
with ID and behavior problems is limited. 
Assessing for pain and other modifiable condi-
tions and ensuring access to assistive devices 
such as walkers, dentures, eyeglasses, and 
hearing aids are examples of non- 
pharmacological interventions that can help 
alleviate behavior issues in an older adult with 
ID. Additionally, educating health-care provid-
ers about possible confusion, fear, and frustra-
tion that older adults with ID may have during 
a health-care visit can be helpful [63].

One study attempted to examine the role of 
cognitive rehabilitation of dementia in adults 
with DS; however, few or limited studies were 
found [71]. Additionally, studies of other inter-
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ventions, such as memory training, behavior 
modification, and psychoeducation for caregiv-
ers, to treat behavior issues in comorbid dementia 
and DS, are lacking, and available studies are 
limited by study design (low power, lack of gen-
eralizability, lack of follow-up period) [71].

 Pharmacological

Adults with ID often suffer from psychiatric dis-
orders, display challenging behavior, and are at 
higher risk for certain medical illnesses. Thus, 
they are often on multiple medications. The effi-
cacy and safety of the use of multiple medications 
in this population, however, is not well studied 
[72]. Additionally, some studies have shown that 
individuals with ID and comorbid mental disor-
ders are undertreated compared to the general 
population, resulting in poorer outcomes. The use 
of psychotropic drugs for older adults with ID and 
behavior problems remains controversial, espe-
cially in those with dementia [73].

One review looked at several studies that 
treated adults with ID with more than one psy-
choactive drug to address behavior and psychiat-
ric issues. They found that adults and especially 
older adults with ID are more susceptible to side 
effects from polypharmacy [72]. Therefore, 
monotherapies are encouraged as initial treat-
ment to address behavior and should be exhausted 
before adding a second agent. Furthermore, 
adults with ID show amplified side effects at low 
doses, and the rule of “start low, go slow” should 
be applied when initiating medication in this 
population [72].

Treatment of mental health disorders in indi-
viduals with ID is important, as these disorders 
are often treatable. However, guidance on med-
ication selection and prescribing practice is 
lacking as people with ID have been underrep-
resented or excluded in many randomized 
medication trials [72].

With respect to mood disorder, one review of 
older adults with ID found that depression is pos-
itively correlated with age and is associated with 
chronic diseases such as heart failure, stroke, 
chronic obstructive pulmonary disease, coronary 
artery disease, and diabetes mellitus [73]. 
Although no specific treatment guidelines exist 
for treatment of depression in older adults with 

ID, use of antidepressants such as SSRIs in the 
ID population has increased since the mid-1990s 
in the United States and has not been known to 
cause significant side effects [74]. It is therefore 
assumed that general population guidelines for 
depression treatment can be applied to this 
population.

With respect to antipsychotic medication use, 
a large survey in the UK found that psychotic ill-
ness, anxiety, and behavior issues such as aggres-
sion, threatening behavior, and self-harm were 
the most common reasons for prescribing anti-
psychotics to individuals (all ages) with ID [75]. 
Guidelines exist on the use of newer antipsy-
chotic drugs and clozapine in adults with ID and 
recommend caution in this population, particu-
larly with comorbid dementia and medical condi-
tions [76, 77]. The use of newer antipsychotic 
drugs in individuals with ID and dementia or 
cerebrovascular disease has led to an increased 
risk for stroke [73]. Additionally, the use of que-
tiapine and olanzapine, in combination with other 
antimuscarinic agents, could significantly impact 
the cognition of older adults with ID or lead to 
decreased gastrointestinal motility, urinary reten-
tion, and narrow-angle glaucoma [77].

Some evidence exists to support the use of 
medication for behavior problems in adults with 
ID, particularly those with autism [78]. 
Risperidone has the best evidence for efficacy 
[79]. Careful prescribing and monitoring prac-
tices are encouraged. Regular follow-up visits 
should be arranged, and dose reduction or dis-
continuation of medication should be considered 
during the course of treatment [72].

Dementia in older adults with ID can be sepa-
rated into those with DS and those without 
DS. For older adults with ID and dementia with-
out DS, no specific treatment guidelines are 
available. Clinicians can use anti-dementia medi-
cations available to the general population, 
though efficacy and safety for this group is 
unknown. Studies are available to support the use 
of donepezil in older adults with ID and dementia 
with DS. However, efficacy measures are lacking 
as the controlled trials used to support the use of 
donepezil had small sample size and lacked an 
adequate length of follow-up [80–82]. Similarly, 
more research is needed to assess the long-term 
efficacy of rivastigmine in this population [83]. 
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In one study, transdermal rivastigmine showed 
better patient compliance versus oral formulation 
because of its once a day dosing and minimal 
side effect profile [84]. Additionally, current lit-
erature does not support the use of NMDA antag-
onists in individuals with DS and dementia [85].

 Conclusion
The population of older adults with ID represents 
a heterogeneous group. Adults with ID are living 
longer due to improvements in medical and social 
care; however, older adults with ID tend to have 
more medical and psychiatric comorbidities and 
overall poorer health outcomes compared with 
the general population. Providers need to con-
sider comorbid medical, psychiatric, and neuro-
cognitive comorbidities when evaluating and 
managing the mental health of their aging patients 
with ID. More research is needed to better under-
stand the growing and unique needs of older 
adults living with ID and how to best optimize 
identification and management of comorbid psy-
chiatric and neurocognitive disorders.
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 Introduction
The Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5) defines person-
ality disorder (PD) as an enduring pattern of 
inner experiences and behaviors that deviates 
markedly from the individual’s culture. The 
enduring pattern must be inflexible and perva-
sive, lead to clinically significant distress or func-
tional impairments, and be of long duration with 
onset in adolescence or early adulthood. Finally, 
it cannot be better explained as a manifestation or 
consequence of another mental disorder or attrib-
utable to the physiological effects of substances 
or another medical condition [1]. During the 
development process of the DSM-5, several pro-
posed revisions were drafted within the category 
of personality disorders which would have 
resulted in substantial changes to the definition 
and diagnosis of personality disorders. However, 
it was ultimately decided to retain the DSM-IV 
categorical approach with the same ten personal-
ity disorders. These ten personality disorders 
have been grouped into three clusters based on 
descriptive similarities. Cluster A includes the 
paranoid, schizoid, and schizotypal personality 
disorders: individuals who often appear odd or 
eccentric. Cluster B includes antisocial, border-
line, histrionic, and narcissistic personality disor-
ders: individuals who often appear dramatic, 
emotional, or erratic. Cluster C includes the 
avoidant, dependent, and obsessive-compulsive 
personality disorders: individuals who often 
appear anxious or fearful. In contrast to the mul-

tiaxial system of DSM-IV, DSM-5 has shifted to 
a single-axis system. Therefore, personality dis-
orders are no longer delegated to “Axis II,” as the 
first three axes present in past editions of the 
DSM have been combined into one, encompass-
ing all mental and other medical diagnoses.

Despite available evidence that personality 
disorders complicate the course and treatment of 
other psychiatric disorders and adversely impact 
the quality of life among older adults, personality 
disorders in late life have received relatively little 
attention in the medical literature [2, 3]. These 
disorders often present with significant issues 
including a plethora of psychiatric symptoms, 
vague physical complaints and medical issues, 
significant interpersonal conflicts, and variable 
cognitive difficulties. As there are significant 
medical comorbidities among older adults and 
cognitive disorders often present with personality 
changes, the accurate identification and diagnosis 
of personality disorders among older adults can 
be difficult. Additionally, treatments are often 
time-intensive and challenging. However, the 
outcomes for the treatment of personality disor-
ders among older adults appear to hold promise.

 Epidemiology
Prevalence estimates for the personality disor-
ders vary widely across studies and samples, but 
they are generally thought to be less common 
among older adults than in younger individuals. 
Available data indicates that the prevalence rates 
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for personality disorders among older adults liv-
ing in the community are approximately 10% 
[4]. The prevalence rate for personality disor-
ders are comparable to or higher than the 
community- based prevalence rates for many 
other disorders among older adults including 
major depressive disorder, substance use disor-
ders, and dementia [5]. The prevalence rates for 
personality disorders in clinical samples are 
higher (13–63%) than those among community-
dwelling elders although these estimates vary 
depending on the samples evaluated and the 
method of assessment [4].

Inconsistencies in the diagnostic process result 
in the underdiagnosis of personality disorders 
among older adults [6]. Reasons for this underdiag-
nosis include the unavailability/unreliability of lon-
gitudinal histories and the lack of age-adjusted 
diagnostic instruments. In addition, the current 
diagnostic criteria often fail to appropriately 
account for age-related issues including the changes 
in social and cognitive functioning and the effects 
of comorbid medical or psychiatric illnesses.

Available evidence indicates that older indi-
viduals with personality disorders are more likely 
to be living alone (single, separated, or divorced), 
exhibit more marital problems, and/or have mul-
tiple marriages but few numbers of children [5]. 
These individuals also tend to have lower educa-
tional and occupational attainments.

Personality disorders and depressive disorders 
are highly comorbid among older adults. In addi-
tion, older adults with depression and personality 
disorders are more likely to have earlier onset and 
recurrent depressive episodes, a history of sui-
cide attempts, and a current anxiety disorder 
diagnosis than those depressed older adults with-
out personality disorders [7]. Symptoms of per-
sonality disorders also worsen the long-term 
prognosis for depressive disorders among older 
individuals [3].

Among older adults, personality changes may 
be heralded by or co-occur with various common 
medical or neurological conditions [5]. Evidence 
indicates that personality changes frequently pre-
cede the onset and diagnosis of Alzheimer’s dis-
ease [8]. Early in the course of neurocognitive 
disorders, the cognitive difficulties can be masked 
by personality or behavioral changes such as ego-
centricity, rigidity, apathy, or emotional instability 

[5]. Additionally, personality changes may occur 
among older adults as a direct pathophysiological 
consequence of another medical condition. These 
individuals should then be classified as having a 
personality change due to another medical condi-
tion as per the DSM-5 diagnostic criteria [1].

 Neurobiology
The development of personality disorders is asso-
ciated with different biological, psychological, 
and social factors. The existing assumption is 
that the origins of personality disorders are 
ingrained in early childhood [9, 10]. Abnormal 
attachment with primary caregivers at an early 
age may result in patterns of maladaptive rela-
tionships in adulthood [11]. Evidence also indi-
cates that stress and trauma during critical 
developmental periods in life may result in 
abnormalities in brain structure and/or functions, 
contributing to the development of personality 
disorders [10, 12].

Experiences of neglect and physical or sexual 
abuse during childhood years have been identified 
as potentially important risk factors for the devel-
opment of personality disorders with early abuse 
experiences resulting in maladaptive changes in 
personality [10]. A low family socioeconomic sta-
tus, being on family welfare support, being raised 
by a single parent, parental conflicts, paternal and 
maternal sociopathy, parental illness and/or death, 
lack of parental figures, parental overcontrol, and 
being the result of an unwanted pregnancy are 
other known early risk factors for the subsequent 
development of personality disorders [13]. The 
exposure to intrauterine influenza, prenatal stress, 
birth complications, and early malnutrition are 
factors associated with the development of schizo-
typal features [12].

Long-term predictors across the three person-
ality disorder clusters include the presence of 
early disruptive behavior and depressive disor-
ders [10]. Additionally, abnormalities in early 
temperament may precede the development of 
personality disorders in adulthood [9]. The pres-
ence of low intelligence quotient [IQ], social iso-
lation, poor health in childhood, and academic 
difficulties are also risk factors for the develop-
ment of personality disorders [13].
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Although there is substantial stability over 
time for major personality traits, such as those 
described by Costa and McCrae’s five-factor 
model, a recent meta-analysis found that changes 
in personality traits across the life course are pos-
sible [14, 15]. Evidence suggests that individuals 
with cluster B personality disorders may experi-
ence favorable changes with age due to various 
biopsychosocial factors [5].

 Diagnosis
There are many challenges when making a diag-
nosis of personality disorders among older adults. 
In the DSM-5, personality disorders are noted to 
be enduring with onset in adolescence or early 
adulthood [1]. Hence by definition personality 
disorders cannot arise for the first time among 
elderly individuals, except when they are tempo-
rally related to medical or neurological condi-
tions that occur among the elderly. It is usually an 
arduous task to gather reliable information 
regarding the individual’s personality across their 
life span. In addition there is often significant 
doubt about the stability of personality traits 
through an individual’s life to make a confident 
diagnosis of a personality disorder [16].

Available data does not clarify the extent to 
which the natural process of aging, life events, 
and previous treatments alter an individual’s per-
sonality. While there is some evidence to suggest 
that specific features of certain personality disor-
ders like schizoid personality disorder may 
increase in frequency with age, other personality 
disorders like antisocial and borderline personal-
ity disorder appear to be less frequent with age 
[17]. It is also hypothesized that certain personal-
ity disorders may relapse in old age following a 
period of relative dormancy in middle adulthood.

The current classification systems contain 
measurement bias across the age groups [18]. 
Criteria like involvement in solitary activities and 
the lack of interest in having sexual experiences 
with another person that are often seen among 
individuals with cluster A personality disorders 
may occur among older adults due to lack of 
social supports, losses of loved ones, or physical 
illnesses, and not due to a personality pathology 
[16]. In addition, many cluster B traits including 

physical fights, sexual impulsivity, reckless driv-
ing, and sexual seductiveness may not occur 
among older adults [16]. Furthermore, symptoms 
like impairments in occupational activities and 
loss of productivity at work that are associated 
with cluster C personality disorders among 
younger individuals are not necessarily relevant 
to older adults.

Personality disorders among older adults may 
be underdiagnosed for various reasons [19]. The 
elderly may underreport personality traits that are 
considered to be socially undesirable. In addi-
tion, ageist attitudes toward the elderly including 
stereotypes that portray the older adults as being 
rigid, withdrawn, or cognitively impaired may 
also result in the underdiagnosis of personality 
disorders in late life [19]. Furthermore, clinicians 
may preferentially overlook personality issues in 
favor of other major psychiatric disorders during 
the assessment of older adults [20]. Finally, the 
presence of cognitive disorders among the elderly 
may also veil the diagnosis of personality disorders 
among older adults.

There has been recent dialogue on changing 
the diagnostic system to accommodate for per-
sonality disorders among older adults [2, 6]. A 
proposal to create a geriatric subclassification for 
personality disorders that will be more reliable 
and valid has been proposed [6]. In addition, the 
development of age-neutral measurement sys-
tems that take into consideration dimensions and 
not categories may allow for a more consistent 
assessment of personality disorders across the 
life span [10].

 Outcomes
There are numerous consequences to having cer-
tain personality traits including their effects on 
health, life span, and social and personal relation-
ships and the adjustment to life events [17]. 
Personality disorders have a negative impact on 
the outcomes for primary psychiatric disorders 
like depression where there is a decline in global 
functioning, interpersonal relationships, and 
quality of life among those older adults with 
depression and comorbid personality disorders 
when compared to those individuals with only 
depression [3, 5, 20, 21]. Additionally, the pres-
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ence of certain personality traits can increase the 
risk of death by suicide among older adults 
including narcissism, obsessiveness, and anxiety 
acting as predictors for late-life suicides [22, 23].

 Treatment
Available data indicates that the combination of  
psychotherapy and pharmacotherapy is beneficial 
among older adults with personality disorders 
[19]. The main aim of treatment among these indi-
viduals is to maximize coping  strategies while 
minimizing the maladaptive behaviors [19].

 Non-pharmacological
The applicability of therapies like dialectical 
behavior therapy (DBT), interpersonal therapy 
(IPT), cognitive behavioral therapy (CBT), and 
problem-solving therapy (PST) to older adults 
with personality disorders has not been specifi-
cally evaluated [2]. However, emerging data indi-
cates that these therapies may benefit older 
individuals with personality disorders, especially 
individuals with borderline personality disorder 
[9]. Focusing on achieving small gains in the 
present (rehabilitation), rather than cure, may 
offer practicality and consistency for both the 
individual and the treating clinician.

There is limited evidence for the use of open- 
ended psychotherapies based on psychoanalysis 
for the treatment of personality disorders among 
older adults [24]. Intermittent psychotherapy 
with periods of breaks during treatment may be 
useful given the remission and relapses seen dur-
ing the natural life history of personality disor-
ders. Additionally, this form of psychotherapy 
where individuals take breaks in treatment with 
return to therapy when new issues arise is consis-
tent with a life span perspective and is ideologi-
cally different from other methods of therapy.

 Pharmacological
Available evidence indicates that personality 
pathology is often associated with neurochemical 
abnormalities [25]. The pharmacological treat-
ments for personality disorders are geared to tar-
get individual symptoms rather than the whole 

personality disorder [2]. Medications that are 
often prescribed include antidepressants for low 
mood and anxiety symptoms, mood stabilizers 
for affective instability, and antipsychotics for 
psychotic-like symptoms. Although there is 
emerging evidence for the pharmacotherapy of 
personality disorders among younger adults, the 
literature that specifically examines pharmaco-
logical treatment of personality disorders among 
older adults is still lacking [19].

Evidence indicates that older adults with psy-
chiatric disorders and comorbid personality dis-
orders have worse outcomes and poorer response 
to treatments when compared to age-matched 
individuals who have psychiatric disorders with-
out comorbid personality disorders [19, 26]. But 
the presence of a comorbid personality disorder 
should not be an exclusion criteria for treating 
psychiatric disorders among older adults, and 
specific symptoms may respond to psychotropic 
medications [7]. In cases where older individuals 
with comorbid psychiatric and personality disor-
ders have residual symptoms, additional treat-
ments may be required [20].

 Conclusion
Available evidence indicates that personality disor-
ders are not uncommon among older adults. Many 
older adults continue to experience personality 
dysfunction in their later years with poor clinical 
outcomes, although there is still controversy 
regarding the natural history of personality disor-
ders over the life span. There is emerging evidence 
that personality disorders among older adults rep-
resent a very important diagnostic consideration 
and are critical in the assessment of the risk of self-
harm [26]. Although personality disorders among 
older adults are often underdiagnosed and under-
treated, emerging data indicates efficacy for psy-
chotherapy, pharmacotherapy, and combination 
treatments for these disorders.
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 Introduction
The World Health Organization reports that 
between 2015 and 2050, the proportion of the 
world’s older adults (≥60 years) will double from 
about 12% to almost 22% of the total population 
[1]. This means that the population of older adults 
will increase from 900 million to approximately 
2 billion. Data indicates that there will be a simi-
lar growth of the population of individuals 
65 years and older in the United States from 46.2 
million or 14.5% of the total population to 
roughly 21.7% of the US population by 2040 [2].

It is estimated that over 20% of older adults 
have a diagnosable psychiatric disorder [1]. A 
recent study found that the proportion of older 
adults in the United States who experienced any 
past-year anxiety disorder and mood disorders 
was 11.4% and 6.8%, respectively [3]. A total of 
3.8% of older adults also met criteria for any 
past-year substance use disorder, and 14.5% had 
one or more personality disorder. Men had higher 
rates of substance use disorders and any person-
ality disorder, whereas women experienced 
higher rates of mood and anxiety disorders.

Available data indicates that approximately 
20% of the community-dwelling older adults have 
been prescribed with psychotropic medications 
[4]. It is also estimated that among community- 
dwelling older adults, about 10% take antidepres-
sants, 7.5% take anxiolytics, and approximately 
5% take sedative/hypnotic medications. In nurs-
ing homes approximately 85% of the residents are 

prescribed with psychotropic medication within 
3 months of admission, and 19% of the residents 
are on four or more psychoactive medications [5]. 
Benzodiazepines and antipsychotics are among 
the potentially inappropriately used psychotropic 
drugs in nursing homes [6]. One nursing home 
study found that antipsychotics, antidepressants, 
and sedatives/hypnotics were the most common 
medications that were associated with preventable 
adverse drug events [7]. Among these adverse 
drug events, neuropsychiatric events were the 
most common types of events that were prevent-
able. Data also indicates that treatment with psy-
chotropic medications can result in significant 
functional decline, cognitive decline, cerebrovas-
cular adverse events, and also death among older 
adults [8–11].

The 2015 American Geriatrics Society (AGS) 
Beers Criteria include medications/medication 
classes that are divided into five different catego-
ries: the potentially inappropriate medication 
class to be avoided in older adults, the potentially 
inappropriate medication class to be avoided in 
older adults with certain diseases and syndromes 
as the drugs can exacerbate the disease or syn-
drome, the medication class that is to be used 
with caution among older adults, the medication 
class for which dose adjustment is required 
based on kidney function, and the medication 
class that can result in drug–drug interactions 
[12]. The AGS Beers Criteria include antipsy-
chotics and benzodiazepines among the poten-
tially inappropriate medication class and 
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recommend that there is strong evidence for 
avoiding their use in older adults especially for 
the treatment of insomnia, agitation, or delirium. 
Antipsychotics, antidepressants, and carbamaze-
pine are included among the potentially inappro-
priate medications to be used with caution among 
older adults. Antipsychotics, antidepressants, 
and benzodiazepines are also included in the 
potentially inappropriate medication class to 
avoid in older adults with certain diseases and 
syndromes as the drugs listed can exacerbate 
syncope, seizures, delirium, cognitive impair-
ment/dementia, and also falls.

Available data from psychopharmacological 
trials that are specific to older adults to guide 
evidence-based treatments for psychiatric disor-
ders in late life are limited [13]. Additionally, the 
treatment responses among older adults who are 
prescribed with psychoactive medications are 
variable due to individual differences in the phar-
macokinetics, pharmacodynamics, and central 
nervous system functioning of these individuals. 
The judicious use of pharmacoepidemiology, 
population-based pharmacokinetic modeling, 
and pharmacogenetics has resulted in an improve-
ment in drug safety and personalization of drug 
and dose selections for the treatment of psychiat-
ric disorders among older adults [13]. In this 
chapter we review important psychopharmaco-
logical treatment principles that will help guide 
the treatment of psychiatric disorders among 
older adults.

 Pharmacokinetics 
and Pharmacodynamics
Pharmacokinetics is the study of the effects of 
the human body on the drug that is adminis-
trated [14]. Pharmacokinetics includes absorp-
tion, distribution, metabolism, and excretion of 
the drugs. Pharmacodynamics studies the 
effects of the administered drug on the body 
[14]. Pharmacodynamics includes the beneficial 
and harmful effects of the drugs on the body. 
Drugs may have stimulatory or inhibitory 
actions on the body. Additionally, they may 
have blocking or stabilizing actions. 
Furthermore, these drugs can cause their effects 
either by their depleting action on transmitters 

and enzymes or by their accumulation in the 
body [14]. It has been estimated that approxi-
mately 80% of adverse drug events (ADEs) 
occur due to elevated drug levels [13]. Multiple 
drug dosing and the rapid drug dose titrations 
can lead to increased drug levels in the body and 
the development of serious ADEs.

Table 25.1 describes important concepts in 
pharmacokinetics and the effect of aging on phar-
macokinetics [15]. This data should assist clini-
cians in making appropriate dose adjustments 
when prescribing psychotropic medications for 
older adults.

The pharmacokinetic processes are catalyzed 
by different enzyme systems and are divided into 
phase I and phase II reactions [16]. Psychotropic 
drugs are initially exposed to phase I metabolism. 
The phase I reactions occur primarily in the 
endoplasmic reticulum of liver cells. These reac-
tions may occur by either oxidation, cyclization, 
reduction, hydrolysis, or de-cyclization. The 
enzymes that carry out these reactions are called 
mixed-function oxidases and involve the cyto-
chrome P450 (CYP450) monooxygenase and the 
nicotinamide adenine dinucleotide phosphate 
oxidase (NADPH). These reactions convert phar-
macologically inactive compounds (a prodrug) to 
an active compound, e.g., the prodrug codeine is 
metabolized to its active metabolite morphine. 
During phase I reactions, psychotropic drugs 
(antidepressants and antipsychotics) may lose 
their pharmacological activity by the action of 
the CYP450 enzymes. The CYP450 enzymes 
also make these drugs more hydrophilic, thus 
rendering them partially or completely inactive. 
Most psychotropic drugs still need to be made 
more hydrophilic before they can be excreted by 
the kidneys.

Phase II reactions involve conjugation and take 
place in the cytoplasm of liver cells [16]. These 
involve interactions between polar functional 
groups of phase I metabolites. The sites on the 
drugs where conjugation reactions tend to occur 
include the carboxyl (COOH), hydroxyl (OH), 
amino (NH2), and the sulfhydryl (SH) groups. 
The products of conjugation reactions are less 
active than their substrates. Phase II conjugation 
makes phase I metabolites more hydrophilic and 
readily excretable, e.g., morphine is converted to 
its inactive metabolite morphine 3-0- glucuronide. 
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Table 25-1. Pharmacokinetics

Term Description Importance in older adults

Absorption The rate of absorption of the drug from 
the gastrointestinal (GI) tract after 
oral administration influences the 
time course and the intensity of 
initial drug action

The completeness of absorption 
(absolute bioavailability) influences 
the plasma concentration of the drug

The extent of absorption of psychotropic drugs is 
not significantly altered by the aging process 
unless there is overt GI pathology

Bioavailability It describes the fraction of the drug that 
is available systemically

The greater the bioavailability of the drug, the 
greater its potency

Elimination half-life (t1/2) It indicates the time that is required for 
the concentration of the drug in the 
body to reach half of its original 
value

Older adults have slower rates of metabolism and 
hence have longer drug half-lives

Higher doses and multiple drug doses result in the 
accumulation of the drug in the body and cause 
toxicity and higher rates of adverse events

Maximum concentration 
(Cmax)

It denotes the peak plasma 
concentration of a drug after its 
administration

The greater the Cmax of the drug, the greater the 
effect of the drug on the body

Maximum time (tmax) It indicates the time for the drug to 
reach Cmax

The shorter the tmax of the drug, the faster is its 
onset of action

Plasma protein binding Drugs when they enter the body are 
often bound to plasma proteins 
especially serum albumin and to a 
lesser extent lipoproteins, 
glycoproteins, and α-, β-, and 
γ-globulins

The less protein bound the drug, the 
more efficiently it can cross the cell 
membranes

The unbound fraction of the drug is the 
one that exhibits its pharmacological 
effects

Most psychotropic medications except 
lithium are moderate to extensively 
protein bound

The less protein bound the drug, the more 
pharmacologically active it is

The greater the protein binding of the drug, the 
longer the t1/2

Steady state It indicates the time to when the drug is 
in dynamic equilibrium, i.e., there is 
no net change in the concentration of 
the drug in the body

Drugs reach their steady state after four 
or five times their half-lives after 
regular dosing

Due to their longer t1/2 in older adults, the steady 
state for the drug is reached at a later time

Therapeutic window It describes the range of drug dosages at 
which it can effectively treat the 
condition without causing adverse 
events

The wider the therapeutic window, the safer is the 
drug for clinical use

Volume of distribution (Vd) It denotes the hypothetical volume in 
which a drug is distributed in the 
body

It is also an indicator of the 
concentration of the drug in the body

As we age, lean muscle mass and total body water 
decrease, while total body fat tends to increase 
relative to the total body weight

Older adults have a lower volume of distribution, 
thus the same dose of the drug will produce a 
higher concentration of the drug in an older 
adult when compared to a younger adult
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The most significant enzymatic family that car-
ries out the phase II reactions is the uridine 
5′-diphosphate glucuronosyltransferases (UGTs). 
Lamotrigine, olanzapine, and many narcotic anal-
gesics are metabolized by the UGTs.

 Pharmacodynamics
Older adults tend to have greater susceptibility 
than younger individuals to different effects of the 
drug [15]. These include anticholinergic effects, 
extrapyramidal effects, orthostatic hypotension, 
and sedation. Many of these adverse effects of 
older adults occur even when the drug is present at 
the same concentration as in younger adults. 
Current data indicates that older adults may have 
greater sensitivity to anticholinergic activity, ortho-
static hypotension, and sedation from psychotropic 
medications even at moderate plasma drug levels.

 Cytochrome P450 (CYP450) 
System
Cytochrome P450 (CYP450) enzyme system is 
a collection of different enzymes that are 
responsible for the oxidative phase I metabo-
lism of different medications. These enzymes 
influence the bioavailability and the pharmaco-
logical activity of medications [17]. The 
CYP450 enzymes are found at their highest 
concentrations in the liver and the small intes-
tine. Although there are more than 50 isoforms 
of these enzymes (isozymes) in the system, six 
of them metabolize approximately 90% of drugs 
with the two most significant ones being the 
CYP2D6 and the CYP3A4 [18].

The drugs that are acted on by the CYP 
enzymes are called the “substrates” [16]. Many 
of the psychotropic drugs are also substrates for 
the CYP450 enzymes [17]. Certain drugs may 
increase the activity of the CYP enzymes and 
are called the “inducers,” whereas certain other 
drugs can decrease the activity of the various 
CYP enzymes and are noted as “inhibitors” of 
the enzymes. Induction of the CYP enzymes by 
the drugs can result in reduced levels of the 
“substrate drugs,” whereas inhibition of the 
CYP enzyme can cause elevated levels of the 
“substrate drugs”. This induction and inhibition 

of enzymes can also result in serious drug-drug 
interactions and severe ADEs. For example, if 
an older adult is prescribed with aripiprazole, 
which is a substrate for the CYP3A4 isoenzyme 
along with fluoxetine, which is a CYP3A4 
inhibitor, then the level of aripiprazole will 
become higher due to the inhibition of its 
metabolism and may cause significant ADEs. If, 
on the other hand, aripiprazole is co-adminis-
tered with phenobarbital, which is a CYP3A4 
inducer, then phenobarbital will induce the 
metabolism of aripiprazole, and its level will 
become lower resulting in lack of response to 
the drug at that particular dose.

A specific gene encodes for each of the 
CYP450 enzymes [18]. Each individual inherits 
one genetic allele from each of their parent. 
Alleles are referred to as the “wild-type” or the 
“variant-type.” The “wild-type” of allele occurs 
more commonly in the general population. A nor-
mal CYP metabolizer usually receives two 
copies of “wild-type” alleles. When an individ-
ual receives either one or two “variant-type” 
alleles instead of one or both “wild-type” alleles, 
then the “variant type” alleles encode a CYP450 
enzyme that has reduced or no activity. These 
individuals are called “poor metabolizers,” 
whereas those individuals with one “wild-type” 
and one “variant- type” allele have reduced 
enzyme activity. When an individual inherits 
multiple copies of “wild-type” alleles that cause 
excess enzyme activity, then the individual is 
called a “rapid metabolizer” or an “ultrarapid 
metabolizer.” These polymorphisms of the CYP 
enzymes may influence an individual’s response 
to commonly prescribed drug classes and are 
thought to be responsible for the observed varia-
tions in drug response among individuals of dif-
ferent ethnic origins [19]. Among clinicians 
caring for older adults with psychiatric disorders, 
knowledge of drugs that are metabolized by the 
CYP enzymes including the potent inhibitors and 
inducers will help optimize their use by minimiz-
ing the possibility of ADEs and maximizing their 
efficacy. Genotype testing can determine if an 
individual has a specific enzyme polymorphism, 
and this information can be used to provide 
appropriate medication selection to maximize the 
effectiveness of treatment. Table 25.2 describes 
the cytochrome P450 system and its relationship 
to the common psychotropic drugs.
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Table 25-2. Cytochrome P450 (CYP450) system and psychotropic drugs [17–19]

Enzymes Substrate drugs Inhibitor drugs Inducer drugs

1A2 Amitriptyline
Caffeine
Clomipramine
Clozapine
Fluvoxamine
Haloperidol

Imipramine
Olanzapine
Propranolol
Riluzole
Theophylline
Verapamil
Warfarin

Cimetidine
Ciprofloxacin
Diltiazem
Erythromycin
Fluoroquinolones

Fluvoxamine
Grapefruit juice
Mexiletine
Norfloxacin
Ritonavir

Modafinil
Nicotine
Omeprazole
Phenobarbital

Primidone
Rifampin

2D6 Antidepressants
Amitriptyline
Clomipramine
Desipramine
Duloxetine
Fluvoxamine
Fluoxetine
Imipramine
Nortriptyline
Paroxetine
Venlafaxine
Antipsychotics
Aripiprazole
Chlorpromazine
Haloperidol
Perphenazine
Risperidone
Thioridazine

Others
Amphetamine
Atomoxetine
Clonidine
Codeine
Dextromethorphan
Donepezil
Ondansetron
Oxycodone
Promethazine
Propranolol
Tramadol

Amiodarone
Bupropion
Celecoxib
Chlorpromazine
Cimetidine
Clomipramine
Cocaine
Fluoxetine
Fluphenazine
Fluvoxamine
Haloperidol

Metoclopramide
Methadone
Norfluoxetine
Paroxetine
Perphenazine
Propafenone
Ranitidine
Ritonavir
Sertraline
Thioridazine
Venlafaxine

Dexamethasone
Rifampin

3A4 Benzodiazepines
Alprazolam
Diazepam
Midazolam
Triazolam
Steroids
Estradiol
Hydrocortisone
Progesterone
Testosterone
Others
Aripiprazole
Buspirone
Caffeine
Cocaine
Dexamethasone

Dextromethorphan
Domperidone
Fentanyl
Haloperidol
Lidocaine
Methadone
Ondansetron
Pimozide
Propranolol
Quetiapine
Risperidone
Sildenafil
Tamoxifen
Taxol
Trazodone
Zaleplon
Ziprasidone
Zolpidem

Amiodarone
Cimetidine
Ciprofloxacin
Clarithromycin
Clotrimazole
Diltiazem
Erythromycin
Fluconazole
Fluoxetine
Fluvoxamine
Grapefruit juice
Indinavir 

Itraconazole
Ketoconazole
Metronidazole

Miconazole Nefazodone
Nelfinavir
Nevirapine
Norfloxacin
Norfluoxetine
Omeprazole
Paroxetine
Propoxyphene
Quinidine
Ranitidine
Ritonavir
Saquinavir
Sertindole
Verapamil

Barbiturates
Carbamazepine
Dexamethasone
Modafinil
Nevirapine
Phenobarbital
Phenylbutazone
Phenytoin
Pioglitazone
Primidone
Rifabutin
Rifampin

St. John’s wort
Sulfinpyrazone

 Using Pharmacokinetic Data 
to Optimize Psychotropic 
Prescriptions Among Older 
Adults
Although the aging process does not significantly 
alter the absorption of orally prescribed psycho-
tropic drugs, the absorption of these drugs may 
be delayed by the presence of food and other 
drugs like antacids in the GI tract [15]. This may 

not cause any problems in the case of standing 
doses of medications that have reached steady 
state. But this delay in absorption can cause prob-
lems if the drug has been given for an immediate 
clinical effect such as the treatment of agitation 
or aggression. Bioavailability of certain drugs 
may also be affected by absorption, and dose 
adjustments may need to be made in these cases.

Drug clearance decreases with age, and these 
result in higher steady-state concentrations (Css) of 
the drugs at any given dose [15]. As it takes longer 
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among older adults to reach Css, the onset of thera-
peutic benefits and/or toxicity may be delayed. 
Given that the metabolism of psychotropic drugs 
is altered not only by the process of aging but also 
by other factors like cardiac, hepatic, and renal dis-
eases and co-administration of other drugs, clini-
cian must consider all of these factors before 
prescribing psychotropic drugs to older adults.

Although there is reduced protein binding and 
an increase in the free fraction of a number of 
drugs in older adults, there is limited evidence that 
this change by itself modifies the pharmacody-
namic effects of psychotropic drugs on older 
adults [15]. However, when the increase in the free 
fraction of the drug is due to reduced plasma albu-
min levels, then caution must be exercised as this 
may be a marker for the development of drug tox-
icity due to other conditions including impaired 
renal or hepatic functions. Additionally, reduced 
protein binding may alter the interpretation of total 
free and bound serum or plasma concentrations of 
the drug. When the clearance of the drug is limited 
by its protein binding, then an increase in the free 
fraction of the drug will result in a reciprocal 
reduction in the total plasma concentration. Hence 
reducing the protein binding of certain drugs in the 
older adults may reduce their therapeutic and toxic 
plasma concentration ranges when the total plasma 
drug concentrations are measured.

Clinicians caring for older adults should pre-
scribe lower starting doses of drugs and provide 

smaller dose increments using a slower titration 
schedule to avoid adverse effects [15]. They also 
should monitor the drug effects closely to iden-
tify any adverse effects promptly. Additionally, 
clinicians should use longer-duration drug trials 
to evaluate the effectiveness of the drugs as the 
time to reach the steady-state concentration of 
most drugs is prolonged among the elderly. 
Finally injudicious polypharmacy should be 
avoided as it increases the risk for severe drug 
interactions in vulnerable individuals without 
improving their overall effectiveness.

 Psychotropic Medications
In this section, we have included information 
regarding the common psychotropic medications 
that are used to treat psychiatric disorders among 
older adults [20–28]. Tables 25.3, 25.4, 25.5, 
25.6, 25.7, 25.8, and 25.9 describe the common 
classes of psychotropic medications used among 
older adults with psychiatric disorders. 
Table 25.10 describes the long-acting antipsy-
chotic injectable medications available in the 
United States. Table 25.11 describes the 
American Psychiatric Association guideline for 
using antipsychotic medications in individuals 
with dementia. Fig. 25.1 describes the algorithm 
for the treatment of psychiatric disorders among 
older adults.

Table 25-3. Antidepressants [20–25]

Medications Half-life hours (t1/2) Dosage/levels Common side effects

Bupropion 15–20 h 150–450 mg/day Seizures, agitation, dry mouth, restlessness, 
diminished appetite, weight loss, headache, 
constipation, insomnia, anxiety, and GI distress. 
Rarely, blood pressure elevation, cognitive 
dysfunction, and dystonia

Mirtazapine 26–37 h 15–45 mg/day Sedation, increased appetite, weight gain, dizziness, 
dry mouth, headache, nausea. Rarely, neutropenia

Monoamine oxidase inhibitors (MAOIs)
Phenelzine 10–11 h 15–60 mg/day Postural hypotension, insomnia, agitation, daytime 

somnolence, hyperadrenergic crises, weight gain, 
dry mouth, urinary retention, constipation, nausea, 
flushing, hepatotoxicity, edema

Tranylcypromine 4–8 h 10–40 mg/day Same as above
Selegiline (EMSAM) 40 h 6 mg/24 h No dietary restriction till 6 mg/24 h. Site irritation is 

the most common side effect. Other rare side effects 
are hypertensive crisis, depression, hallucinations, 
vivid dreams, postural hypotension, rash, urticaria, 
nausea, headache, dry mouth
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Table 25-3 (continued)

Medications Half-life hours (t1/2) Dosage/levels Common side effects

Serotonin norepinephrine reuptake inhibitors (SNRIs)
Desvenlafaxine 10–11 h 25–50 mg/day Nausea, dizziness, insomnia, hyperhidrosis, 

constipation, somnolence, decreased appetite, 
anxiety, and specific male sexual function disorders

Duloxetine 10–13 h 20–90 mg/day Nausea, anxiety, dry mouth, insomnia, sedation, sexual 
dysfunction, headache, sweating, dizziness

Levomilnacipran (more 
selective for norepinephrine 
reuptake inhibition than 
serotonin reuptake 
inhibition)

12 h 40–120 mg/day Nausea, constipation, hyperhidrosis, heart rate 
increase, erectile dysfunction, tachycardia, 
vomiting, and palpitations

Venlafaxine 5–11 h 37.5–375 mg/day Nausea, insomnia, anxiety, nervousness, sedation, 
sexual dysfunction, headache, tremor, dizziness, 
constipation, sweating, tachycardia, palpitations, 
blood pressure elevation

Selective serotonin reuptake inhibitors (SSRIs)
Citalopram 24–30 h 5–20 mg/day Nausea, reduced appetite, weight loss, sweating, 

tremor, flushing, agitation, anxiety, jitteriness, 
sedation, insomnia, headache, sexual dysfunction, 
diarrhea, SIADH, hyponatremia, galactorrhea, 
hyperprolactinemia, dry mouth, prolonged bleeding 
time, bleeding tendencies, bruxism, hair loss, 
cognitive impairment, serotonin syndrome, weight 
gain with long-term treatment

Escitalopram 5–20 mg/day Same as above
Fluoxetine 2–4 days fluoxetine 

and 7–9 days for 
metabolite

5–60 mg/day Same as above

Fluvoxamine 15 h 25–300 mg/day Same as above but greater weight gain, sedation, 
constipation, GI disturbance

Paroxetine 24 h 5–50 mg/day Same as other SSRIs

SSRI and 5-hydroxytryptamine-1A (5-HT1A) receptor partial agonist
Vilazodone 25 h 10–40 mg/day Diarrhea, nausea, vomiting, and insomnia

Tricyclic antidepressants (TCAs)
Amitriptyline 12–24 h 50–200 mg/day

Therapeutic 
plasma level 
100–250 ng/mL

Sedation, orthostatic hypotension, anticholinergic 
effects (dry mouth, constipation, urinary retention, 
blurred vision, diminished working memory, dental 
cavities), cardiac conduction defects, significant 
weight gain, sexual dysfunction (erectile), 
cardiotoxicity, seizures, and respiratory arrest in 
overdose

Clomipramine 20–50 h 50–250 mg/day
Therapeutic 

plasma level 
150–300 ng/mL

Same as above

Nortriptyline 60–90 h 25–150 mg/day
Therapeutic 

plasma level 
50–150 ng/mL

Same as above

Serotonin (5-HT) transporter inhibitor, antagonism of 5-HT3A and 5-HT7 receptors and partial agonism of 
5-HT1B receptors
Vortioxetine (may improve 

cognition in depression)
57–66 h 10–20 mg/day Nausea, constipation, and vomiting
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Table 25-4. Antipsychotics [20, 21]

Medications
Half-life 
hours (t1/2) Dosage/levels Side effects

Atypicals
Aripiprazole 75 h 10–20 mg/day Agitation, insomnia
Asenapine 24 h 5–20 mg/day Somnolence, dizziness, dysgeusia, oral paresthesia, nausea, 

increased appetite, fatigue, increased weight
Clozapine 6–26 h 12.5–300 mg/day Agranulocytosis, weight gain, seizures, postural hypotension, 

sedation, tachycardia, transient hyperthermia eosinophilia, 
rebound psychosis

Lurasidone 18 h 40–160 mg/day Somnolence, akathisia, extrapyramidal symptoms, and nausea
Olanzapine 35 h 10–20 mg/day Sedation, dizziness, weight gain associated with new-onset 

diabetes mellitus
Paliperidone (major active 

metabolite of risperidone)
23 h 3–12 mg/day Extrapyramidal symptoms, akathisia, somnolence, dyspepsia, 

constipation, weight increase, and tachycardia
Risperidone 3–20 h 1–4 mg/day Insomnia, postural hypotension, dizziness, hypotension, 

dizziness, galactorrhea, sexual dysfunction, weight gain, 
extrapyramidal symptoms (EPS) at higher doses

Quetiapine 6–8 h 25–300 mg/day in 
divided doses

Sedation, weight gain, orthostatic hypotension, insomnia, dry 
mouth

Ziprasidone 4–5 h 80–160 mg/day Sedation, dry mouth, constipation

Typicals
Chlorpromazine 18–40 h 10–200 mg/day Urinary retention, weight gain, rash, leukopenia, 

agranulocytosis, cholestasis, decreased seizure threshold, 
EPS (tremor, parkinsonism, akathisia, tardive dyskinesia), 
and neuroleptic malignant syndrome (NMS), QTc 
prolongation, torsades de pointes

Fluphenazine 10–20 h 0.5–6 mg/day Same as above
Haloperidol 10–20 h 0.5–10 mg/day Same as above
Perphenazine 10–20 h 2–32 mg/day Same as above and closed angle glaucoma

Trifluoperazine 10–20 h 1–15 mg/day Same as above and hepatotoxicity

Table 25-5. Anxiolytics [20, 21]

Medications Half-life hours (t1/2) Dosage/levels Side effects

Benzodiazepines
Alprazolam 6–20 h 0.25–3 mg/day Sedation, drowsiness, fatigue, memory disturbance, 

muscle weakness, respiratory depression. Sudden 
withdrawal causes agitation, anxiety, insomnia, 
seizures, and hallucinations

Clonazepam 20–50 h 0.25–2 mg/day
Diazepam 30–100 h 5–15 mg/day
Lorazepam 10–20 h 1–3 mg/day

Non-benzodiazepines
Buspirone 2–11 h 10–60 mg/day in 

divided doses
Dizziness, headache, syncope, GI disturbance, nausea, 

paresthesia, restlessness, drowsiness

Hydroxyzine 7–20 h 50–100 mg/day Anticholinergic toxicity, dry mouth, urinary retention. 
Use with caution in elderly
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Table 25-6. Cognitive enhancers [20, 21]

Medications Half-life hours (t1/2) Dosage/levels Side effects

Cholinesterase inhibitors
Donepezil 70 h 5–10 mg/day Nausea, diarrhea, anorexia, insomnia, fatigue, muscle 

cramps
Galantamine 7 h 8–24 mg/day Same as above
Rivastigmine 1.5 h 1.5–12 mg/day Same as above
Rivastigmine patch 3.7 h 4.6 mg–9.5 mg/day Irritation at the placement site

NMDA antagonist
Memantine 60–100 h 7–28 mg/day Sedation, agitation, urinary incontinence, urinary tract 

infection, insomnia

Table 25-7. Hypnotics [20, 21]

Medications Half-life hours (t1/2) Dosage/levels Side effects

Benzodiazepines
Temazepam 8–20 h 7.5–30 mg qhs Sedation, drowsiness, memory difficulties, fatigue, muscle 

weakness
Triazolam 1.5–5.5 h 0.125–0.2 mg 

qhs
Drowsiness, dizziness, unpleasant taste, memory difficulties

Non-benzodiazepines
Eszopiclone 6 h 1–2 mg qhs Drowsiness, GI disturbances, headache, dizziness
Zaleplon 1–2 h 5 mg qhs Same as above
Zolpidem 2–3 h 5 mg qhs Somnolence, fatigue, nausea, headache, dizziness, cognitive 

dysfunction, angioedema

Melatonin receptor agonist
Ramelteon 1–2.5 h 8 mg qhs Fatigue, nausea, headache, dizziness

Highly selective orexin receptor antagonist
Suvorexant 12 h 10–20 mg qhs Somnolence, headaches, abnormal dreams, dry mouth, cough

Table 25-8. Mood stabilizers [20, 21]

Medications Half-life hours (t1/2) Dosage/levels Side effects

Carbamazepine 12–17 h 100–600 mg/day in 
divided doses

Therapeutic level 8–12 
μg/mL

Dizziness, ataxia, clumsiness, sedation, dysarthria, 
diplopia, GI disturbance, blood dyscrasias, abnormal 
liver function test, tremor, memory disturbance, 
confusional state, conduction defect, SIADH, rash, 
lenticular opacities

Divalproex 
sodium

8–12 h 250–1000 mg/day
Therapeutic level 

50–100 μg/mL

GI disturbance, thrombocytopenia, platelet dysfunction, 
sedation, tremor, ataxia, alopecia, weight gain, 
hepatotoxicity, pancreatitis, rash, erythema multiforme

Lamotrigine 25 h 50–400 mg/day Rash, Stevens-Johnson syndrome, headache, diplopia, 
ataxia, blurred vision, nausea, and vomiting

Lithium 20 h 150–1200 mg/day
Therapeutic level 

0.4–1.0 meq/l

Thirst, polyuria, weight gain, tremor, GI disturbance, 
interstitial nephritis, nephrotic syndrome, edema, benign 
intracranial hypertension, thyroid dysfunction, cardiac 
arrhythmias, acne, psoriasis, exfoliative dermatitis, 
alopecia, rash, relative leukocytosis

Topiramate 21 h 50–400 mg/day Sedation, ataxia, somnolence, paresthesia, nystagmus, 
cognitive impairment, non-anion gap metabolic acidosis 
leading to kidney stones and osteoporosis

Gabapentin 5–7 h 300–1600 mg/day Nausea, diplopia, glaucoma, hypotension, cardiac 
conduction defects, drowsiness, dizziness, unsteadiness, 
headache, tremor, edema, diplopia, nausea, vomiting

Oxcarbazepine 2–9 h 150–1200 mg/day Drowsiness, dizziness, unsteadiness, headache, tremor, 
edema, diplopia, nausea, vomiting. Hyponatremia, 
photosensitivity, rash, Stevens-Johnson syndrome
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Table 25-9. Medications used to treat substance use disorders [20, 21]

Medications Half-life hours (t1/2)Dosage/levels Side effects

Alcohol use disorder
Acamprosate 20–30 h 1333 mg/day if 

weight < 60 kg
1998 mg/day if 

weight > 60 kg
Given in three divided 

doses

Nausea, diarrhea and flatulence, insomnia, headache, 
confusion sexual dysfunction, pruritus

Contraindicated in pregnancy, lactation, liver and 
kidney dysfunction

Disulfiram 60–120 h 250–500 mg/day Fatigue, drowsiness, halitosis, body odor, tremor, 
headache, impotence, dizziness, hepatotoxicity, 
neuropathies, psychosis, catatonia

Naltrexone 4–13 h 50 mg/day GI disturbance, abnormal liver function tests, 
anorexia, insomnia, anxiety, arthralgia, myalgia 
and rarely rhabdomyolysis

Nicotine use disorder
Bupropion 11–14 h 200–450 mg/day Seizure, agitation, dry mouth, anorexia, insomnia, 

weight loss, anxiety, constipation, GI disturbance, 
blood pressure elevation, cognitive dysfunction, 
and dystonias

Varenicline 17–24 h 1 mg twice daily Nausea, headache, insomnia, dreams, abnormal 
taste, GI disturbance, suicidal ideation

Opioid use disorder
Buprenorphine 37 h 8–16 mg/day or 32 mg 

three times a week
Dizziness, sedation, constipation, vertigo, nausea, 

vomiting, respiratory depression

Methadone 25 h 60–100 mg/day Nausea, vomiting, constipation, bowel obstruction, 
euphoria, sedation, coma, bradycardia, 
hypotension, sexual dysfunction, gynecomastia, 
hyperprolactinemia

Table 25-10. Long-acting antipsychotic injectable medications available in the United States [27]

Medication Half-life (t1/2) days Starting dose (mg) Second dose (mg) Maintenance dose (mg)

Aripiprazole extended 
release

29.9–46.5 days 400 mg 400 mg after 4 weeks 300–400 mg every 
4 weeks

Fluphenazine decanoate 61 days 20 mg 12.5–25 mg after 1–2 weeks 12.5–50 mg every 
2–3 weeks

Haloperidol decanoate 21 days 50 mg 50–100 mg after 1–4 weeks 50–200 mg every 
3–4 weeks

Paliperidone palmitate 25–49 days 234 mg 156 mg after 1 week 39–234 mg every 
4 weeks

Olanzapine pamoate 30 days 210 mg 210–404 every 2–4 weeks for 
first 8 weeks

150–405 every 
2–4 weeks

R. R. Tampi et al.
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 Conclusions
Psychiatric disorders are common among older 
adults. The aging process brings special chal-
lenges in the treatment of these disorders. The 
physiological changes associated with an aging 
human body greatly affect the pharmacokinetic 
properties of psychotropic medications. 
Additionally, the pharmacodynamic effects of the 
psychotropic medications on the aging body are 
often pronounced. Clinicians caring for older 
adults with psychiatric disorders must have suf-

ficient knowledge of the pharmacokinetic 
changes associated with aging and the pharmaco-
dynamic properties of the drug, if they want to 
optimize the treatment outcomes for these disor-
ders. Knowledge of the CYP450 enzyme systems 
will aid clinicians in using judicious combination 
of psychotropic medications in cases of refrac-
tory psychiatric disorders or with comorbid con-
ditions. Careful treatment planning with close 
monitoring of outcomes including efficacy and 
adverse effects will improve the quality of care of 
the vulnerable elderly with psychiatric disorders.

Table 25-11. American Psychiatric Association guideline for using antipsychotic medications in individuals 
with dementia [28]

1. If the risks and benefits assessment favors the use of an antipsychotic for behavioral/psychological symptoms in 
individuals with dementia, the treatment should be initiated at a low dose and to be titrated up to the minimum effective 
dose as tolerated

2. If the individual with dementia experiences a clinically significant adverse effect due to the antipsychotic medication, the 
potential risks and benefits of the antipsychotic medication should be reviewed by the clinician to determine if tapering and 
discontinuing of the medication are indicated

3. In individuals with dementia and agitation or psychosis, if there is no clinically significant response after a 4-week trial of 
an adequate dose of an antipsychotic, then the medication should be tapered and discontinued

4. Among individuals who show a positive response to treatment, the decision to possibly taper the antipsychotic medication 
should be discussed with the patient, the patient’s family, and/or the surrogate decision-maker

5. Among the individuals who show an adequate response to treatment with an antipsychotic, an attempt to taper and 
withdraw the medication should be made within 4 months of initiation of treatment unless the individual experiences a 
recurrence of symptoms with previous attempts at tapering the antipsychotic medication

6. While the antipsychotic medication is being tapered, assessment of symptoms should occur at least every month during the 
taper and for at least 4 months after the medication is discontinued to identify signs of recurrence and, if there is a 
recurrence of symptoms, the reevaluation of the benefits and risks of antipsychotic treatment

7. In the absence of delirium, if non-emergency antipsychotic medication treatment is indicated, then haloperidol should not 
be used as a first-line agent

8. In individuals with dementia and agitation or psychosis, a long-acting injectable antipsychotic medication should not be 
utilized unless it is otherwise indicated for a co-occurring chronic psychotic illness
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Obtain a thorough history
(Course of illness, medical, psychiatric, medications, pre-morbid personality, cognition and  

functions) 

Complete a focused physical examination

(Rule out underlying medical or neurological disorders)  

Order appropriate investigations

(Blood tests, urine examination, vitamin B 12 & folate levels, VDRL, neuroimaging)

Treat comorbid medical/neurological disorder(s) Remove offending drug(s) 

Complete standardized rating scales and/or neuropsychological testing

Assess patient’s cognition 

Initiate psychotherapy and/or pharmacotherapy (After informed consent)

If monotherapy fails use judicious combination of medications
 Use medications within prescribed dosage ranges

Initiate judicious dose titration(s)
Frequently assess for efficacy and side-effects of these medications

Maintain minimum effective doses of medications to optimize outcomes
Reduce and/or taper off medications that are causing side-effects or if medication(s) are

ineffective

*MMSE: Mini Mental State Examination; MoCA: Montreal Cognitive Assessment; SLUMS:
 Saint Louis Mental Status; AchEIs: Acetylcholinesterase Inhibitor;s

MND: Major Neurocognitive Disorder

*(MMSE, MOCA, SLUMS)

Treat with AchEIs*    Mild/Moderate MND* Moderate to Severe MND     Treat with AChEIs 
& memantine

Define symptomatology and arrive at a diagnosis

Figure 25-1. Algorithm for the treatment of psychiatric disorders among older adults [20–27]
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 Introduction
The world is on the verge of a demographic mile-
stone. For the first time in human history, the 
number of people aged 65 years or older will 
soon outpace the number of children under the 
age of 5 years [1]. Between 2015 and 2050, the 
proportion of the world’s population over 60 
years will nearly double from 12 to 22%. This 
changing population structure has led to an 
increased burden of noncommunicable diseases.

Neurological and psychiatric disorders are the 
leading causes of disability in the elderly, account-
ing for 17.4% of the total years lived with disability 
(YLDs) [1]. Approximately 15% of adults aged 60 
years and older have a psychiatric disorder. 
Researchers and health-care professionals are 
aware of this growing public health issue and con-
tinue to seek effective treatment modalities for psy-
chiatric disorders. Electroconvulsive therapy 
(ECT) has been proven to be a safe, effective, and 
rapid therapeutic intervention for the treatment of 
many neuropsychiatric disorders among older 
adults. In this chapter, we discuss the use of ECT 
among older adults with psychiatric disorders.

 The Origins and Mechanism 
of Action of Electroconvulsive 
Therapy
Nominated for the Nobel Prize in the 1930s, the 
two Italian physicians, Cerletti and Bini, first 
used ECT to successfully treat catatonia in a 

patient suffering from schizophrenia [2]. In the 
1940s and 1950s, ECT was used widely to treat 
many disorders but was slowly withdrawn after 
the advent of a wide variety of psychopharmaco-
logical agents. ECT has resurfaced in the last two 
decades with improvements in procedural safety, 
and the evidence for its efficacy among older 
adults with psychiatric disorders has grown 
significantly.

The exact neurobiological and therapeutic 
mechanisms of ECT remains unclear. One theory 
proposes that ECT attenuates the hypothalamic–
pituitary axis [3], while another suggests that it 
boosts the levels of neurotransmitters in the cen-
tral nervous system [4]. It is also postulated that 
ECT modulates neurotransmitter receptor activ-
ity and density [5]. Although the mechanism of 
action of ECT is still unclear, its antidepressant, 
antipsychotic, anti-catatonic, neuroendocrine, 
and neurotransmitter effects, as well as its strong 
effect on neurogenesis, have been clearly demon-
strated [6].

 Physiology of ECT
Normally, there are asynchronous electric wave-
forms generated throughout the brain at rest [7]. 
ECT is an electrically elicited synchronized 
waveform or a seizure that is induced in an indi-
vidual while under the supervision of a skilled 
group of psychiatrists, anesthesiologists, and 
nurses in a controlled environment, either in an 
inpatient or outpatient setting [7]. The anesthesi-
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ologist continuously monitors the airway, vitals, 
and the cardiac rhythm on an electrocardiogra-
phy (EKG) strip and watches out for episodes of 
bradycardia or asystole. The ECT machine is 
calibrated to the desired convulsive stimulus 
intensity. This stimulus intensity can be deter-
mined before the procedure, and it varies among 
different individuals. Continuous electroen-
cephalographic (EEG) monitoring is also 
obtained to determine the seizure adequacy and 
duration. The interaction between the brain, 
heart, and the produced motor seizure is sum-
marized in Table 26.1.

 Pre-ECT Evaluation

During the pre-ECT evaluation, it is very important 
to obtain an informed consent from the individual 
for both anesthesia and the electrical procedure. In 
emergency cases, probate court approval is required 
to conduct the ECT treatment [8].

A multidisciplinary team including a psychia-
trist and anesthesiologist evaluates candidates for 
possible ECT treatment. Basic laboratory tests 
like complete blood count (CBC), basic meta-
bolic profile (BMP), and EKG are obtained. The 
individual’s past medical, psychiatric histories 
and current medications are reviewed as they 
may affect the safety, efficacy, and recovery after 
the procedure. Since some older adults may 
exhibit neurocognitive decline, it is also neces-
sary to assess their baseline neurocognitive func-
tioning, as inter-ictal amnesia may impact 
post-ECT cognitive functioning [9]. Depending 
on the severity of the neurocognitive decline, a 
careful assessment weighing the benefits versus 
risks for ECT treatments in each of these indi-
viduals is required.

 Electrode Placements, Stimulus 
Dosing, and Treatment Schedule
Electrode placement, stimulus dosing, and treat-
ment schedule influence the efficacy of therapy 
and determine the magnitude of subsequent 
cognitive side effects [10]. Hence, it is impor-
tant to consider the various options  individually 
 especially if there is preexisting neurocognitive 
impairment.

The most commonly used electrode placement 
is bitemporal (BT), followed by the right unilat-
eral (RUL) and the less studied bifrontal (BF) 
placements. Evidence supports the use of RUL 
ECT over BT ECT among older adults as it is 
associated with less cognitive effects [11], even 
when a significantly higher stimulus dose is used 
[10]. Bilateral ECT is used for medical or psychi-
atric emergencies or when looking to minimize 
the duration of the course in medically high-risk 
patients. BF placement is not superior to RUL 
placement when comparing the cognitive side 
effect profile [10].

Ultra-brief pulse stimulation has less short- 
and long-term cognitive side effects when com-
pared to standard brief pulse treatments which 
initially replaced the use of sine-wave stimula-
tion [8, 12]. Ultra-brief RUL ECT applied at 
markedly supra-seizure thresholds has similar 
efficacy to standard pulse width, bilateral or RUL 
ECT. In comparison, ultra-brief pulse bilateral 
ECT has lower efficacy when compared to unilat-
eral electrode placements [13]. The use of ultra- 
brief pulse RUL ECT is associated with 
significantly fewer cognitive side effects without 
compromising on efficacy when compared to 
other electrode placements and is considered as 
first-line method of ECT among older adults.

Table 26-1. Interaction between the brain, heart and the produced motor seizure

Cerebral physiology Cardiovascular physiology
Correlating motor 
activity

EEG—variable, low-voltage fast 
activity, and polyspike rhythms

Increase in vagal tone that can cause bradycardia or brief 
period of asystole

Tonic/irregular clonic 
movements

EEG—hypersynchronous polyspikes 
and waves

Activation of sympathetic nervous system that causes 
tachycardia, hypertension, and increased myocardial  
oxygen demand

EKG—may show ST and T wave changes

Clonic motor 
movements

EEG—abrupt termination of the  
seizure followed by a flat line

Second period of increase in vagal tone that can cause 
bradycardia and variable dysrhythmias (including ectopic 
beats)

No movement

A. A. Ali et al.
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The seizure threshold is dependent on the elec-
trode placement, age, and gender [8, 14]. Seizure 
threshold is higher with bilateral electrode place-
ment, advanced age, and among males. There is 
paucity of evidence to calculate the stimulus dos-
age based on these factors alone and requires fur-
ther research.

The number of treatments administered 
depends on the clinical improvement noted and 
the degree of cognitive side effects. ECT is gen-
erally administered three times a week in the 
United States although preempting a fixed num-
ber of treatments is not advised. It can be reduced 
to twice or once a week if side effects are pro-
nounced and should be stopped when a therapeu-
tic plateau occurs.

The three primary types of electrode place-
ments, their efficacy, and cognitive side effects 
are summarized in Table 26.2 [15].

 Anesthesia Management 
for ECT
ECT is performed either as an inpatient or outpa-
tient treatment under general anesthesia. All 
patients are required to have a full pre-anesthetic 
evaluation to assess its risks and optimize therapy 
[16]. The goal of anesthesia management is to have 
rapid induction and recovery time, minimize asso-
ciated cardiovascular effects and musculoskeletal 
injury associated with the induced seizure [16]. 
Many anesthetic agents have anticonvulsant prop-
erties that need to be taken into consideration in 
order to optimize seizure duration. Similarly, doses 
of benzodiazepines and antiepileptic medications 
should be reduced prior to every ECT session as 

they may raise the seizure threshold causing diffi-
culty in inducing the seizure.

Most commonly used anesthetics agents 
include methohexital (gold standard), etomidate, 
and propofol [16]. Succinylcholine is the most 
commonly used muscle relaxant to minimize 
musculoskeletal injury. Although the relation-
ship between seizure duration and efficacy 
remains unclear, any seizure lasting less than 
15 s is considered abortive [17]. Seizures greater 
than 20 s do not correlate with clinical response 
[18]. The mean seizure duration for all induction 
agents is greater than 17 s, including methohexi-
tal,  etomidate, propofol, and thiopental, and 
hence these induction agents are suitable for 
ECT [19].

In the instance of an abortive seizure, increas-
ing seizure duration is recommended by adding 
short-acting opioids to reduced doses of metho-
hexital and propofol [20] or by switching to ket-
amine [21]. Etomidate can be particularly useful 
in elderly with high seizure thresholds or among 
seizure-resistant individuals [22]. For individu-
als with preexisting cardiac disease, propofol 
should be considered as the agent of choice as it 
attenuates the hemodynamic response during 
treatment [23].

The advantages and disadvantages of com-
monly used anesthetics agents are summarized in 
Table 26.3. Individual patient’s characteristics 
may guide the selection of appropriate agent.

 Evidence for Using ECT Among 
the Older Adults

The evidence for using ECT among older adults 
is promising and robust [7–9, 12, 30]. ECT has 

Table 26-2. Electrode placements, their efficacy, and associated cognitive side effects

Electrode 
placement Bitemporal Right unilateral Bifrontal

Anatomical 
placement

Both the electrodes are placed over the 
frontotemporal region about 1 in. above 
the midpoint of a line transecting the 
external canthus of the eye and the 
tragus of the ear

One electrode is placed over the right 
frontotemporal area and the other 
over the right centro-parietal area 
to the right of the vertex of the 
scalp

Both the electrodes are 
placed 2 in. above 
the external canthus 
of each eye

Preference Least preferred Most preferred May be preferred in 
some cases

Cognitive side 
effects

Most side effects Less side effects Similar to right 
unilateral
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been studied to be safe, and effective for the treat-
ment for depressive, psychotic, and manic disor-
ders. Its use in the treatment of catatonia and 
neuromuscular syndrome can be lifesaving and 
can significantly improve functioning in patients 
with Parkinson’s disease and dementia. Its utility 
is even more pronounced given the limitations of 
using psychotropics among older adults includ-
ing severe side effects, increased probability to 
drug–drug interactions, issues with compliance, 
and increased risk of mortality [31]. The remis-
sion of illness when using ECT among older 
adults is equal to, if not better than when com-
pared to its use among younger adults with only 
a slight decrease in tolerability [32].

 Unipolar Depression
Multiple studies have indicated that the antide-
pressant effect of ECT is superior to pharmaco-
logical interventions [33–37]. The Prolonging 

Remission in Depressed Elderly (PRIDE) is a 
recently conducted multisite two-phase study 
[12]. This study showed that older adults with 
depression remitted when treated with ECT and 
venlafaxine in the phase 1 of the trial (55% of 
60–69-year-olds and 69.7% of ≥70-year-old indi-
viduals, odds ratio (OR) 1.89, P = 0.02). The indi-
viduals who did not report suicidal ideation (SI) 
had higher odds of remitting than those who did 
(71.4% vs. 55.7%, OR 2.00, P = 0.021). The 
phase 2 of the trial studied the effects of continu-
ation ECT plus medication (venlafaxine and lith-
ium) when compared to medications (venlafaxine 
and lithium) alone [30]. This phase concluded 
that not only were there significant improvements 
in the depressive symptoms depicted by a reduc-
tion in the HAM-D scores at the end of 24 weeks 
in the ECT plus medication group when com-
pared to the medication-only group (P = 0.004), 
but the time taken to produce an effect in former 
group was significantly lower (P < 0.001). While 
evaluating the safety and tolerability of ECT, the 

Table 26-3. Comparison of commonly used anesthetic agents

Anesthetic agent 
and dosagea Seizure quality Advantages Disadvantages

Methohexital
0.75–1.0 mg/kg

Gold standard Long history of use
Seizure duration can be attenuated 

using short-acting opioids 
(alfentanil)

Limited commercial availability
Greater risk of adverse cardiac events 

when compared with propofol [19]

Propofol
0.75 mg/kg

Progressively shortens 
seizure duration [24]

Reduced risk of adverse cardiac 
events and sympathetic response 
[19, 25]

Safer in patients with risk of cerebral 
hemorrhage [26]

Seizure duration can be attenuated 
using short-acting opioids 
(alfentanil)

Shortened seizure duration in turn 
requiring higher electrical discharge 
leading to greater cognitive side 
effects [24]

Etomidate
0.15–0.3 mg/kg

Comparable to 
methohexital

Increased duration when 
compared with 
propofol and 
thiopental [27]

Possible first-line for high seizure 
threshold [22]

Minimal effect on seizure threshold 
overtime [22]

Seizure duration can be attenuated 
using short-acting opioids 
(alfentanil)

Emergence of myoclonic movements
Painful injection site [27]
Hyperdynamic response when 

compared to propofol [28]

Thiopental
1.5–2.5 mg/kg

Increased response rates after six 
treatments and better cognitive 
functioning when compared to 
propofol [29]

Ketamine
0.5–2.0 mg/kg

Similar to etomidate 
(high-quality seizures)

Lesser cognitive side effects
Has an antidepressant potential of its 

own

Hyperdynamic response and 
temporary cardiac side-effects

aRecommended dose of agent for ECT by the American Psychiatric Association.
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odds of being rated as “not ill at all” on the CGI-S 
score in the ECT plus medication group were 5.2 
times greater than that in the medication-only 
group (P = 0.009). Approximately 16.7% of the 
individuals in the study had a relapse in their 
symptoms of depression, 13.1% in the ECT plus 
medication group, and 20.3% in the medication- 
only group (OR = 1.7). Additionally, the time 
taken to relapse was 7.5 weeks in the former 
group and 6.0 weeks in the latter group. Another 
study showed that the speed of remission of 
symptoms in severely depressed older adults was 
higher in the group treated with ECT versus 
medication- alone group [38]. Mean time to remis-
sion in the ECT group was 3.1 weeks, whereas it 
was 4.0 weeks in the medication-alone group.

The presence of psychotic features in depressed 
older adults is a positive predictor of bilateral ECT 
response. The response is often rapid and decreases 
the psychopathology significantly [36, 39].

 Bipolar Depression
ECT has been shown to be effective in treating 
bipolar depression. ECT may be preferred over 
pharmacological management in cases of refrac-
tory bipolar depression and mania and in cases 
where the risk of hypomanic and manic switches 
is considered to be higher [34, 35, 40]. Data sug-
gests that ECT is equally effective for both uni-
polar and bipolar depression [41–45]. A 
meta-analysis consisting of data from 2001 to 
2009 showed that out of five major prospective 
studies and one chart review that were evaluated, 
five studies showed equal efficacy for ECT in the 
treatment of unipolar and bipolar depression, 
whereas one study showed ECT to be more effi-
cacious among unipolar depressed patients [46].

ECT is an effective treatment for acute mania 
with a reported efficacy equal to or superior to 
that of lithium among younger individuals [47, 
48]. Its evidence for utility among older adults 
with mania is based on a number of reports in the 
literature [44]. ECT is often recommended for use 
among individuals who have failed adequate psy-
chopharmacological treatment. ECT is the treat-
ment of choice when rapid relief of symptoms is 
required and in cases where the manic episode is 
severe enough to cause a significant risk of harm 

to self or others. It is also the treatment of choice 
among individuals who are intolerant to medica-
tions. As the acute episode subsides following the 
ECT treatment, maintenance on psychopharma-
cological agents is recommended, although a few 
individuals may require maintenance ECT to con-
tinue the euthymic state [49].

 Psychotic Disorders
Damm et al. retrospectively studied the use of 
ECT among 380 individuals including older 
adults (30% were >60 years in age) who had a 
diagnosis of schizophrenia and depression [50]. 
The investigators reported considerable clinical 
improvement across all age groups with ECT 
treatment. Liu et al. reviewed the evidence from 
six prospective studies and one case series that 
was available between 1991 and 2012 on the util-
ity of ECT in the treatment of schizophrenia, 
schizoaffective disorder, and related psychotic 
disorders [51]. They concluded that ECT was 
effective for both the acute and maintenance 
treatment for psychosis among individuals with 
schizophrenia, treatment-resistant catatonic 
schizophrenia, and schizoaffective disorder. ECT 
has not been found to have any significant utility 
among individuals with late-onset and very-late-
onset psychosis due to structural brain changes 
noted on neuroimaging [52–55].

 Catatonia
Catatonia can be seen among older adults and gen-
erally has a multifactorial etiology—due to general 
medical conditions, substance or medication 
induced, due to schizophrenia, or due to mood dis-
orders [56]. Initial management is supportive 
including intravenous fluid administration. First-
line treatment for mild to moderate catatonia is 
benzodiazepine administration. For benzodiaze-
pine unresponsive individuals or individuals pre-
senting with malignant (severe catatonia) or lethal 
catatonia, ECT is recommended [57]. Hatta et al. 
examined 50 individuals with a mean age of 50 
years ± 17.9 years with catatonic symptoms who 
were treated with ECT [58]. The investigators 
reported a 100% remission rate among individuals 

26 Electroconvulsive Therapy



290

who received ECT. High rates of response of cata-
tonic symptoms to ECT have been reported in 
other studies [59–65]. It is important to note that 
ECT is effective in resolving catatonic symptoms 
despite different etiologies.

 Neuroleptic Malignant 
Syndrome
Neuroleptic malignant syndrome (NMS) is not an 
uncommon presentation among older adults [66]. 
General medical, psychiatric, and neurological 
conditions can also mimic NMS and can fre-
quently coexist [67]. Catatonia frequently mimics 
symptoms of NMS, and a lorazepam challenge 
test can be useful in differentiating the two condi-
tions [68]. Initial management is supportive with 
the cessation of neuroleptics, followed by trials of 
dantrolene, bromocriptine, or amantadine for 
rigidity, hyperthermia, and tachycardia.

The literature supporting the use of ECT in 
NMS is sparse. Trollor et al. reviewed 55 cases 
that evaluated the use of ECT for NMS across 
different age groups including older adults [69]. 
ECT was administered as a primary treatment for 
NMS in 40 (73%) cases, as combined manage-
ment of NMS and psychosis in ten (18%) cases 
and in five (9%) cases ECT was used primarily 
for psychiatric symptoms during active or resolv-
ing NMS. Twenty cases (63%) were noted to 
achieve full recovery, while the remaining cases 
(37%) achieved partial recovery.

Although ECT is safe for use among individu-
als with NMS, vigilance is needed regarding car-
diovascular complications, as there is autonomic 
instability among individuals with NMS. ECT 
can be used as a primary treatment when there is 
difficulty in distinguishing NMS from catatonia, 
when the risk of leaving the NMS untreated is 
dangerous or when NMS is noted among indi-
viduals with psychotic depression [69, 70].

 Behavioral Disturbances 
in Dementia
Behavioral disturbances are frequently seen 
among individuals with dementia and pose a 
challenge in management [71]. The manage-

ment includes ruling out a medical etiology for 
the behaviors followed by non-pharmacological 
interventions that include behavior therapy, 
nursing/medical interventions, and patient/fam-
ily education [72]. If these interventions fail, 
then a trial of pharmacotherapy is recom-
mended. From the SSRI class, sertraline and 
citalopram are recommended [73]. From the 
antipsychotic group, risperidone and olanzapine 
have demonstrated modest utility but are associ-
ated with adverse side effects including cerebro-
vascular accidents and increased risk of 
mortality [74, 75].

Those individuals not responding to psycho-
pharmacological intervention alone can be 
referred for ECT [76, 77]. A recent prospective 
study by Acharya et al. included 23 individuals 
with dementia who exhibited symptoms of agita-
tion and aggression who responded well to ECT 
[78]. A significant decrease in scores on the 
Cohen–Mansfield Agitation Inventory (CMAI, 
P = 0.006) and the Neuropsychiatric Inventory 
(NPI, P < 0.001) was noted from baseline to dis-
charge. There were no statistically significant 
changes in scores on the Cornell Scale for 
Depression in Dementia (CSDD) and the 
Alzheimer’s Disease Cooperative Study Group–
Activities of Daily Living (ADCS-ADL) scales. 
ECT was discontinued in three participants due 
to adverse events and two participants for poor 
treatment response.

 Parkinson’s Disease
Parkinson’s disease (PD) is a common progres-
sive neurodegenerative disorder among older 
adults [79]. It is estimated that between 2.7 and 
90% of individuals with PD also have comorbid 
depression. Although the motor symptoms of PD 
are primarily treated using levodopa–carbidopa, 
dopamine agonists, and anticholinergics, their 
use is limited as individuals with PD may develop 
adverse side effects to these medications over 
time. ECT should be considered in such patients.

Fregni et al. pooled the results of five studies in 
their meta-analysis that studied the effects of ECT 
on the motor function among individuals with PD 
[80]. Their results supported the use of ECT in 
improving global motor function among these 
individuals. ECT improves the motor symptoms of 
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PD independent of its effects on comorbid psychi-
atric illness like depression. These findings are 
consistent with the conclusions of an earlier review 
of literature by Kennedy et al. which suggested 
independent improvements in both motor and psy-
chiatric manifestations of PD with ECT [81].

Individuals with PD may develop delirium 
when treated with ECT. The use of right unilateral 
ECT, withholding the dose of levodopa on the 
morning of ECT, administering ECT treatments 
every 3–4 days and lowering electrical charge are 
some ways to curb this phenomenon [82].

 Other Disorders
There is some evidence supporting the use of 
ECT for the treatment of depressive symptoms, 
psychotic symptoms, and chorea among individ-
uals with Huntington’s disease [83]. Seven indi-
viduals aged 20–56 years with Huntington’s 
disease who were identified as having severe 
depression or psychosis were given RUL ECT 
with significant improvements in mood, psy-
chotic symptoms, cognition, motor symptoms, 
and remission of suicidal ideation. The treatment 
was also well tolerated among these individuals.

 Side Effect Profile 
and Contraindications for Using ECT

ECT is a very safe procedure with mortality rates 
of 1 death per 80,000 treatments [17]. 
Additionally, there are no “absolute” contraindi-
cations for using ECT. The relative contraindica-
tions for ECT are summarized in Table 26.4. The 

treatment teams need to judiciously evaluate the 
risk versus benefit of administering ECT in each 
case.

The older adult population often includes indi-
viduals with multiple cardiovascular, neurovas-
cular, and respiratory comorbidities. Additionally, 
they often receive polypharmacy increasing their 
risk of developing medical complications and 
side effect from ECT. With thorough evaluation 
of preexisting medical comorbidities, the ECT 
techniques can be modified to minimize the side 
effects.

Cognitive side effects may limit the use of 
ECT among older adults [84]. They can be fur-
ther divided into acute state of confusion (delir-
ium), anterograde amnesia (most common), and 
retrograde amnesia (most serious). The delirium 
usually lasts less than 1 h. Those individuals hav-
ing a seizure of >80 s tend to develop post-ECT 
delirium. Anterograde amnesia typically resolves 
between 1 and 3 weeks, whereas retrograde 
amnesia may take several months to recover. 
Retrograde amnesia is to a certain degree depen-
dent on the extent of pre-ECT cognitive impair-
ment and on post-ECT delirium [85]. The use of 
right, unilateral electrode placement with ultra- 
brief pulse ECT has been shown to substantially 
reduce the acute, short, and long-term cognitive 
side effects without compromising on therapeutic 
efficacy when compared to bilateral electrode 
placement with standard pulse treatment [13].

Between 0 and 77% of all individuals undergo-
ing ECT may suffer from medical side effects 
[14]. Common side effects include tachycardia, 
fluctuations in hemodynamics, and transient 
arrhythmias. Elderly individuals with a recent 
myocardial infarction or intracerebral hemor-
rhage, volatile cardiac function, unstable vascular 
aneurysm, increased intracranial pressure, and 
space-occupying cerebral lesions are at an 
increased risk of developing side effects from ECT 
[14]. It is recommended that the benefit versus 
relative risk analysis of using ECT should be con-
sidered on a case by case basis in such scenarios.

Cardiovascular complications are the leading 
cause of morbidity and mortality with the use of 
ECT [32]. Cardiovascular risks can be modified 
using beta-blockers like labetalol, nitrates, or cal-
cium channel blockers prior to therapy [86–88]. 
Propofol can be used in cases where the individ-
ual has cardiovascular risk factors as propofol is 

Table 26-4. Relative contraindications for ECT

1. Unstable or severe cardiovascular conditions such as 
recent myocardial infarction, unstable angina, poorly 
compensated congestive heart failure, and severe valvular 
cardiac disease

2. Aneurysms or vascular malformations that might be 
susceptible to rupture with increased blood pressure

3. Increased intracranial pressure due to some brain tumors 
or other space-occupying cerebral lesions

4. Recent cerebral infarction
5. Pulmonary conditions such as severe chronic obstructive 

pulmonary disease, asthma, or pneumonia
6. Patient status rated as ASA (American Society of 

Anesthesiologists) level 4 or 5
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known to cause less cardiovascular adverse 
effects when compared with other anesthetic 
agents. Individuals with arrhythmias or thrombo-
phlebitis are at an increased risk for embolic 
events. A mural thrombus should be ruled out 
using echocardiography prior to ECT, and use of 
anticoagulants should be considered. The risk of 
bone fractures in the older adults with osteoporo-
sis can be reduced by the judicious use of the 
muscle relaxant, succinylcholine.

 Conclusions
Psychiatric illness is a leading cause of disability 
among older adults. There are various options 
available for treating psychiatric disorders among 
older adults including psychotherapy, pharmaco-
therapy, and neuromodulation of which ECT is the 
most widely accepted procedure. ECT has been 
proven to be a safe and effective therapeutic inter-
vention for the treatment of various psychiatric 
disorders among older adults. Ultra-brief right 
unilateral electrode placement is considered the 
standard initial ECT treatment for psychiatric dis-
orders among this population. The most com-
monly used anesthetics for ECT are methohexital, 
etomidate, and propofol, and succinylcholine is 
the most commonly used muscle relaxant. 
Propofol is the most appropriate anesthetic for use 
among individuals with preexisting cardiac condi-
tions. Cognitive and cardiovascular side effects 
are the most common side effects from the ECT 
with cardiovascular side effects being the leading 
cause of mortality. With adequate pre-ECT prepa-
ration, these side effects can be minimized.
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Psychotherapy
Brandon C. Yarns

 Introduction
Psychotherapy is a treatment modality conducted 
by a trained therapist based on psychological 
principles whereby the interaction with the 
patient is the vehicle through which the therapeu-
tic components are delivered [1]. Psychotherapy 
is also offered in the form of an available manual 
or treatment protocol [1].

In the early twentieth century, psychotherapy 
was assumed to be ineffective in older adults, 
based on assumptions that older adults were in a 
period of decline and incapable of new learning 
[2, 3]. However, the work of Erik Erikson in the 
latter half of the twentieth century changed many 
of these assumptions when he included phases of 
older adulthood in his model of psychosocial 
development, noting that even those nearing the 
end of life still have life tasks, potential virtues, 
and opportunities for growth, as well as possibili-
ties for maladaptation and “malignancy,” and are 
thus appropriate for psychotherapy [4].

More recently, neuroscience research has 
investigated how neuroplasticity, including brain 
growth and development, increases in synapses 
and dendritic spines and even growth of new neu-
rons can continue into old age if there is suffi-
cient physical and psychosocial stimulation 
[5–7]. This provides evidence that new learning 
is possible in older adults, and, in fact “psychoso-
cial stimulation” such as psychotherapy may 
enhance it. Additionally, socio-emotional selec-
tivity theory posits that older adults are even 
more likely to seek meaningful and positive 

social experiences to gain emotional nourish-
ment, such as one would receive in psychother-
apy, than younger adults [8].

This research and theory has been supported 
by recent findings that older adults may prefer 
psychotherapy to pharmacologic treatments in 
depression and anxiety care. The IMPACT inves-
tigators asked older primary care study partici-
pants about treatment preferences in depression 
care and depressed older adults preferred coun-
seling to pharmacologic treatments 57–43% [9]. 
In a study of depressed patients’ treatment prefer-
ences across multiple age groups, depressed 
patients chose individual psychotherapy over 
antidepressant medication (70–30%) and antici-
pated that psychotherapy would be more helpful 
for their depression than medications [10]. 
Finally, a survey of older adults recruited from 
the community endorsed a preference for psy-
chotherapy as opposed to pharmacologic inter-
ventions in the event that they had anxiety 
sufficient to interfere with daily activities and 
were seeking mental health treatment [11].

In addition to research on patient preference, 
empirical studies have found various forms of psy-
chotherapy to be effective for older adults when 
compared to pharmacotherapy. A 2006 meta-ana-
lytic comparison of pharmacotherapy and psycho-
therapy for depressed older adults indicated that 
both were effective with moderate to large effect 
sizes [12]. Although effect sizes were larger in 
psychotherapy studies than in pharmacotherapy 
studies, the authors cautioned against reading too 
much into this, as pharmacologic trials could more 
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effectively produce an active placebo than psycho-
therapy trials, which may have decreased their 
effect sizes in the results. The authors concluded 
that the choice of pharmacotherapy or psychother-
apy should be based on criteria apart from effi-
cacy, such as contraindications, treatment access, 
or patient preference. It should be noted that psy-
chotherapy may also be used in combination with 
antidepressant medication, and providers may 
want to consider both medication and psychother-
apy in treating older adults with mental health 
needs.

 Need, Access, and Utilization
Despite theoretical and empirical evidence that 
psychotherapy is a sensible treatment option for 
older adults in need of mental health services, psy-
chotherapy still appears to be greatly underuti-
lized. The US Census Bureau projects that the 
number of individuals 65 years and older in the 
United States will nearly double, to exceed 98 mil-
lion by 2050 [13] and 20% of older adults experi-
ence some type of mental health concern, most 
commonly anxiety, severe cognitive impairment, 
and depression [14]. In a 2010 survey by Connor 
and colleagues, although rates of depression 
symptoms reached as high as 88%, more than half 
of the respondents had never seen a health profes-
sional for depression treatment and only 16% 
were currently in treatment for depression. 
Additionally, African American respondents had 
significantly less positive attitudes toward seeking 
mental health care when compared to their older 
White counterparts [15]. Finally, a 2005 study 
using Medicare claims data from the 1990s indi-
cated that among depressed older adults, psycho-
therapy was used in only 25% of cases and only 
33% of those who received treatment remained in 
“consistent treatment,” defined a priori by the 
authors [16]. In this study, patients’ socioeco-
nomic and demographic characteristics did not 
affect the odds of receiving consistent psychother-
apy, but the availability of local providers was 
positively correlated with consistent psychother-
apy use [16]. Thus, although older depressed or 
anxious patients might prefer psychotherapy, there 
is a significant shortage of trained psychothera-
pists that limits patients’ access to the treatment.

Nonetheless, new approaches in collaborative 
care have been shown to improve access to men-
tal health services including IMPACT, which 
used problem-solving therapy, and PROSPECT, 
which used interpersonal psychotherapy, making 
psychotherapy more feasible for older adults in 
primary care [17, 18]. In fact, IMPACT improved 
access to counseling services, with 74% access in 
a collaborative care model versus only 33% 
access in care as usual [9].

A 2016 study showed that older adults are just 
as likely to receive treatment for depression as 
the younger adults in ambulatory care clinics but 
was far less likely to receive psychotherapy than 
antidepressant medication. Using data from the 
2012 National Ambulatory Medical Care Survey, 
it was found that 65% of depressed patients 
received antidepressant medication and 19% psy-
chotherapy [19]. Although it is unknown if this 
discrepancy was, in part, due to patient prefer-
ence, it can be hypothesized from these findings 
that even more work is needed to improve access 
to psychotherapy.

 Indications for Psychotherapy
Psychotherapeutic interventions have most com-
monly been studied in older adults for the treat-
ment of depression, with a recent systematic 
review and meta-analysis citing 27 randomized 
trials using control groups that showed that psy-
chotherapy was effective for depression in older 
adults [20]. Psychotherapy has also been studied 
for late-life anxiety disorders, including for gen-
eralized anxiety disorder, panic disorder, social 
phobia, and subjective anxiety [21–23]. The most 
recent review of interventions for generalized 
anxiety disorder in older adults pointed to 13 tri-
als with parallel group designs [21].

Another indication for psychotherapy is for 
treating subsyndromal or subthreshold depres-
sive symptoms, with scholars arguing that many 
older patients with clinically significant depres-
sive symptoms do not reach the minimum diag-
nostic criteria for depression or dysthymic 
disorder [24]. Psychotherapy, in contradistinction 
to pharmacotherapy, has shown to have signifi-
cant effects on subthreshold depression and may 
prevent the onset of major depression [25, 26], 
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and individual psychotherapy has shown benefits 
in older adults [27, 28]. A systematic review and 
meta-analysis published in 2013 described four 
trials using group cognitive-behavior therapy for 
subthreshold depression in older adults that 
showed short-term but not long-term benefit [29]. 
A 2012 systematic review by Lee and colleagues 
describes psychotherapy interventions to prevent 
depression in older adults, including studies 
focused on cognitive-behavior therapy or 
problem- solving therapy interventions [30].

Two recent well-designed randomized clinical 
trials have shown that a chronic grief therapy 
(CGT) based on principles from cognitive- 
behavior therapy and interpersonal therapy 
strongly outperformed placebo, interpersonal 
therapy, and citalopram, making complicated 
grief an indication for a specific therapy protocol 
[31, 32].

A recent area of interest is psychotherapy to 
promote well-being in older adults. Studies have 
investigated art therapy, reminiscence, and mind-
fulness training for promoting well-being in older 
adults [33–35].

Insomnia is another area in which psychother-
apy may be appropriate for older adults. 
According to a recent review, cognitive-behavior 
therapy and sleep hygiene are regarded as first- 
line treatments for insomnia in older adults, given 
the safety concerns with benzodiazepines and 
increased risk of dementia, injury, and falls with 
non-benzodiazepine receptor antagonists [36].

Traditional psychotherapies, such as cognitive- 
behavior therapy, have shown little promise so far 
in treating substance use disorders in the outpa-
tient setting, mostly due to high dropout rates 
[37]. Additionally, 12-step models have been 
understudied in older populations [38]. One spe-
cific intervention, the Florida Brief Intervention 
and Treatment for Elders (BRITE) project, con-
sisting of one to five sessions of motivational 
interviewing, education on substance misuse, and 
reasons to quit drinking and an offer of a 
16- session cognitive-behavior therapy treatment 
for individuals at risk for licit and illicit substance 
misuse, showed a significant reduction in alcohol 
and prescription misuse, depressive symptoms, 
and suicide risk [39].

Most of the research on personality disorders 
in older adults have emphasized that personality 

disorders may be as prevalent as in younger 
adults, although they differ by specific diagnosis, 
and that personality disorders, when comorbid 
with other conditions, such as depression, con-
tribute to poorer response to both pharmacother-
apy and psychotherapy [40, 41]. Dialectical 
behavior therapy, based on Linehan’s original 
1993 manual, has been the only specific type of 
psychotherapy that has been studied specifically 
in treatment of personality disorders in older 
adults to date [42, 43].

Traditional forms of psychotherapy (described 
in detail below) are also not indicated to treat 
dementia, although several psychotherapy stud-
ies for depressed or anxious older adults have 
included individuals with cognitive impairment 
or executive dysfunction, and a number of behav-
ioral interventions—most focusing on both 
patient and caregiver—as well as music and art 
therapy, have been studied to target mood and 
behavior symptoms of dementia [44–48].

 Which Psychotherapy to Choose
Selection of a specific modality of psychotherapy 
for the depressed or anxious older adult is a com-
plicated task. A 2016 systematic review and 
meta-analysis of 27 randomized controlled trials 
of psychotherapy for treatment of depression 
indicated that all bona fide psychotherapies, 
including cognitive-behavior and behavior thera-
pies, problem-solving therapy, brief psychody-
namic therapy, interpersonal therapy, 
reminiscence therapy and life review therapy, 
were effective for depression, although the effect 
sizes differed by the control group used in each 
study [20]. A 2008 Cochrane review on psycho-
therapy for older adults focused on comparisons 
of cognitive-behavior therapies and brief psycho-
dynamic therapies and found no differences 
between the two treatments [49]. A 2007 meta- 
analysis that included 57 studies also concluded 
that several forms of psychotherapy for depressed, 
older adults were effective with variably medium 
to large effect sizes, although heterogeneity 
among the included studies’ designs was high 
[50].

Although there are few comparative effective-
ness trials of psychotherapies for older adults 
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with depression and no systematic reviews or 
meta-analyses in this population, meta-analyses 
of comparative effectiveness trials in depressed 
adults show that there are no differences in the 
effectiveness of psychotherapies for depression, 
including cognitive-behavior therapies, behav-
ioral activation, problem-solving therapy, brief 
psychodynamic therapy, interpersonal therapy, 
social skills training, and nondirective supportive 
treatment [25, 51].

So how does one decide? Evidence suggests 
that individual patient preference is an important 
consideration in choosing a treatment approach 
among depressed older individuals. In a study of 
depressed patients across multiple age groups, 
those patients assigned to a treatment congruent 
with their treatment preference had superior 
adherence to treatment and superior depression 
outcomes [10]. Similarly, in an interview study of 
22 depressed older adults who had participated in 
a larger psychotherapy trial, patient preference 
was cited by the authors as an important consid-
eration for treatment selection [52]. Finally, a 
2011 systematic review by Kiosses and col-
leagues investigated predictors of treatment out-
come and moderators of treatment effects; 
although evidence on predictors or moderators 
was preliminary, the authors argued for more 
attention to personalized psychotherapy interven-
tions, congruent with a recent National Institute 
of Mental Health Report on future directions for 
interventions research [53].

Nonetheless, Dakin and Areán’s work showed 
that most older patients have few expectations 
coming into psychotherapy [52]. Therefore, other 
possible considerations for treatment selection 
and special issues in the psychotherapy of older 
adults exist. As previously mentioned, the psy-
choanalyst Erik Erikson described psychosocial 
stages in the lives of older adults which are still 
relevant to treatment today [4]. Especially as 
older adults are working and living longer, some 
older adult therapy patients may be struggling 
with Erikson’s seventh stage, called generativity 
versus stagnation, in which the individual strug-
gles to pass on knowledge and skills to future 
generations to leave behind a legacy; if they do 
not succeed, they will feel that nothing will 
remain of theirs after they pass. Movement into 
Erikson’s final stage of development, ego integ-

rity versus despair, may also prompt the older 
person to seek psychotherapy, as she begins a 
process of looking back and evaluating her life to 
see if it has been a success by her own measure 
(integrity) or a failure (despair) [4]. Identification 
of these specific phase-of-life issues may affect 
treatment choice.

In addition to psychological factors, genera-
tional or cohort-based differences may be rele-
vant to treatment selection for the older patient. 
Cohort differences, based on membership in a 
group defined by birth years, involve differences 
in beliefs, attitudes, and personality dimensions 
that remain stable as the group ages [54]. Little 
yet has been written on how psychotherapy with 
older adults may change as Baby Boomers con-
tinue to age.

Although it must be stressed that many older 
adults are healthy, active, and cognitively normal, 
common sense must be used to evaluate potential 
physical health barriers to engaging in psycho-
therapy, including physical limitations, cognitive 
impairment, and sensory impairment such as 
decreased visual acuity or hearing loss. If a 
patient’s mobility hinders attendance at psycho-
therapy appointments, tele-psychotherapy is also 
gaining an evidence base and may be an appro-
priate treatment option to consider [55].

Finally, there is also some evidence to suggest 
that older adults tend to be more satisfied with 
mental health services delivered in their primary 
care physician’s offices [9, 56–58].

 Evidence for and Descriptions 
of Bona Fide Psychotherapies 
for Older Adults
What follows is a description of bona fide ther-
apy modalities that have been studied in older 
adults and were part of recent meta-analyses [20, 
22, 25, 50].

 Cognitive-Behavior Therapies

A 2007 review by Pinquart and colleagues 
showed that more studies of depression in older 
adults using a cognitive-behavior therapy treat-
ment arm have been conducted than with any 
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other type of psychotherapy [50]. Additionally, a 
systematic review and meta-analysis revealed 
seven trials studying cognitive-behavior therapy 
for late-life anxiety disorders [22].

Cognitive-behavior therapy is a broad category 
of psychotherapies which includes cognitive 
therapy, behavior therapy, combined cognitive- 
behavior therapy, and “third-wave” therapies 
such as acceptance and commitment therapy 
(ACT), cognitive processing therapy (CPT), and 
dialectical behavior therapy (DBT) that tend to 
combine cognitive and behavioral techniques 
with mindfulness practices.

Cognitive-behavior therapy has its origins in 
the studies on classical and operant conditioning 
of the early twentieth century. Cognitive therapy 
is premised on the idea that maladaptive cogni-
tions perpetuate and may even cause emotional 
and behavioral problems and that these cogni-
tions may be modified through conditioning [59, 
60]. Cognitive therapy procedures involve chal-
lenging maladaptive cognitions through “Socratic 
questioning” in session either verbally or by 
completion of worksheets and nearly always 
requires ongoing practice through the assignment 
of homework. When “behavioral experiments” or 
other behavioral techniques supplement cogni-
tive therapy, the result is usually referred to as 
cognitive-behavior therapy. Behavioral therapy, 
such as systematic desensitization or behavioral 
activation, involves modifying behavior through 
classical or operant conditioning rather than 
changing cognitions in order to achieve lowering 
of emotional distress or other symptoms. 
Cognitive-behavior therapy techniques may also 
be used in a group format, and self-study cogni-
tive bibliotherapy is also available and has a 
growing evidence base [61, 62].

 Brief Dynamic Psychotherapy

Brief psychodynamic psychotherapy has been 
evaluated with positive results in several older 
studies involving treatment of depression in older 
adults [63–65]. It was also shown to be superior 
to cognitive-behavior therapy in a recent meta- 
analysis of nine comparative effectiveness trials 
for depression in Parkinson’s disease patients 
with a mean age of 62 years [66].

A number of distinct yet overlapping 
approaches for brief dynamic psychotherapy 
have been developed, all of which are rooted in 
some aspects of psychoanalytic theory and con-
sider the underlying personality structure and 
interpersonal relationships as having critical 
roles in the development and maintenance of a 
variety of symptoms, including depression [67]. 
In a comparison of the therapy process in 30 brief 
dynamic and 32 cognitive-behavior therapies, 
dynamic therapy was easily distinguished based 
on the relative emphasis of the evocation of affect 
and bringing troublesome feelings into aware-
ness, integrating current difficulties with  previous 
life experience and using the therapist-patient 
relationship as a change agent [68].

Brief dynamic therapy manuals are directive 
but often lack specific schedules, agendas, or 
detailed scripts for sessions to allow for flexibil-
ity, and brief dynamic therapy training was found 
equally feasible to cognitive-behavior therapy 
training in a large comparative effectiveness 
study for treatment of depression in adults that 
involved training of community therapists in 
these two modalities [69]. Training is usually 
conducted in group settings and is often aug-
mented with discussion of video recordings of 
trainees’ therapy sessions [70]. Several adher-
ence scales have been developed along with 
training manuals to encourage further research in 
modern iterations of dynamic therapy [71, 72].

 Problem-Solving Therapy

Problem-solving therapy or the similar problem 
adaptation therapy has been studied in depressed 
cognitively normal and cognitively impaired 
elders in mental health clinics and primary care 
and at home and also has several published stud-
ies that compare the treatment to supportive ther-
apy [46, 73–76]. Some have written that because 
of the strength of study designs and selection of 
comparison groups in problem-solving therapy 
trials, problem-solving therapy currently has the 
best evidence for treating late-life depression [20, 
53]. Problem-solving therapy was also used as 
the psychotherapy intervention in IMPACT [18].

Problem-solving therapy is based upon a spe-
cific theory of depression in which coping with 
stress leads to breakdown in problem-solving 

27 Psychotherapy



302

skills and resultant depression [77]. Treatment is 
therefore directed toward helping the patient 
identify concrete, tangible problems in her cur-
rent life and working with the therapist to develop 
practical, immediately applicable behavioral 
solutions in order to reduce stress and resolve 
depression [75]. For example, if a problem is 
identified in which the patient forgets to take her 
bedtime medications, a stress-reducing solution 
might be to place a sticky note on the mirror 
reminding her to do so.

 Interpersonal Therapy

Interpersonal therapy has been studied in 
depressed older adults as monotherapy, combina-
tion therapy with antidepressant medication and 
for maintenance following depression remission 
[28, 78–80]. Interpersonal therapy was also 
selected as the psychotherapy intervention in 
PROSPECT, which utilized a collaborative care 
model to decrease suicidal ideation and depres-
sive symptoms in depressed older primary care 
patients [17].

Developed in the 1980s and adapted for older 
adults with depression in the 1990s, interper-
sonal therapy is a manualized, prescriptive 
modality lasting 12–16 sessions that is based 
upon the social psychology of Harry Stack 
Sullivan and Adolf Meyer and the premise that 
interpersonal relationships are “the stage on 
which depression is set” [81]. Both an instruc-
tional manual and treatment video on interper-
sonal therapy in older adults are available [82]. In 
contradistinction to dynamic therapy, interper-
sonal therapy focuses exclusively on relation-
ships in the patient’s current life rather than 
relationships of the past or the transference. In 
the beginning of treatment, the patient is assigned 
the “sick role,” an interpersonal inventory is 
completed, and the patient’s central problem is 
categorized into one of four broad categories: 
unresolved grief, role transition, role disputes, or 
interpersonal deficits [83]. Treatment is divided 
into three phases, the first establishing the focus 
of treatment, the second exploring new behaviors 
in current interpersonal relationships, and the 
third consolidating gains. Discussion is often 
supplemented with completion of depression 
scales and other written work [81].

 Reminiscence and Life Review 
Therapies

Reminiscence therapy has been studied in 
depressed older adults and in older adults with 
dementia in either structured or unstructured for-
mats [74, 84–87]. Frequently conducted in a 
group setting, reminiscence therapy encourages 
patients to look back over life in order to achieve 
Erikson’s ego integrity [88]. When structured, the 
therapy may encourage patients to bring in 
 photographs or objects or focus on certain themes 
such as smells that were important in one’s life 
[87]. Theoretically related to reminiscence, life 
review therapy also has been studied for depressed 
older adults [89].

 Conclusion
Psychotherapy is a useful and empirically justi-
fied, although underutilized, treatment option for 
older adults with depression and subthreshold 
depressive symptoms, chronic grief, anxiety, 
insomnia, and mood and behavioral symptoms of 
dementia. Specific modalities are also relevant 
for substance use disorders and personality disor-
ders in older adults. Psychotherapy can be applied 
in a number of settings, including the patient’s 
home, primary care clinic, or mental health clinic. 
Older depressed and anxious patients, in particu-
lar, tend to prefer psychotherapy over pharmaco-
therapy. Selection of a specific psychotherapy 
modality for an individual patient will mostly 
depend on what is available in a given system, 
patient preference, and other practical consider-
ations rather than the evidence base, given the 
dearth of available research with high-quality 
study designs and sample sizes across 
psychotherapies.
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 Introduction
A multidisciplinary approach to geriatric patient 
management involves coordination between the 
treating psychiatrist and all other members of the 
medical healthcare team involved in the patient’s 
care [1–4]. Such a multidisciplinary team may 
include any number of providers, each of whom 
shares the common goal of providing compre-
hensive care to each patient. In addition to the 
treating psychiatrist, the team could include the 
patient’s primary care physician; other medical 
specialists, such as a neurologist or palliative care 
team; a clinical pharmacist or social worker; ther-
apist; home health nurse; or nursing home staff. 
Each of these potential team members and their 
contributions to care will be discussed separately 
in the coming text. Providers should keep in mind 
that each member of a multidisciplinary team 
plays an important role in providing geriatric 
patients with the individualized care they need to 
treat their complicated clinical problems. 
Coordination of care between multiple providers 
in various fields improves patient outcomes. This 
section will first delineate common interdisci-
plinary approaches to patient care in an outpa-
tient setting and will then discuss inpatient 
collaborative care models.

 Multidisciplinary Treatment 
Programs in Outpatients
Multidisciplinary treatment programs help to 
coordinate care between providers and can be 
used in treating physical as well as psychiatric 
illnesses [1–4]. They may also help decrease the 
all-cause mortality in geriatric patients struggling 
with depressive illnesses [5]. A few different 
techniques can be used in outpatient treatment 
settings to integrate different providers or spe-
cialties into the care of each patient. One such 
technique is to adopt a specialized team manage-
ment structure. In a specialized team manage-
ment structure, the primary care physician is 
assisted in the clinic by a nurse specializing in 
outpatient geriatric care. The nurse helps the pri-
mary care physician manage complex cases and 
evaluates geriatric patients. This allows the phy-
sician to focus on the general aspects of wellness, 
while the nurse targets common geriatric prob-
lems, which saves time and prevents problems 
from slipping through the cracks. Another avail-
able treatment option is to assign each clinic pro-
vider a specific set of criteria on which to focus 
during the management of each patient’s care in 
an assembly line-like design. Each provider, 
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whether it is a physician, physician’s assistant, 
nurse practitioner, or nurse, has a specific role to 
play in each patient’s assessment. To ease the 
assessment process, staff members have access to 
screening questionnaires, structured note out-
lines, and additional office staff to whom com-
munity outreach and program enrollment can be 
delegated [1]. For complicated or time- consuming 
problems that would traditionally prolong 
appointment times, the designated support staff 
can provide assistance and streamline care.

Research supports the use of the two afore-
mentioned clinical treatment designs in the 
assessments and management of geriatric 
patients. Two community-based studies revealed 
that patients receiving standardized, practice- 
based management of common geriatric issues 
allowed physicians to provide better quality of 
care for incontinence and falls [6]. These com-
mon geriatric issues could easily be missed dur-
ing a more traditional medical evaluation without 
the needed time for a more thorough investigation 
of geriatric-specific issues. Allowing providers to 
co-manage geriatric care results in better quality 
of care in the treatment of common geriatric ail-
ments, including dementia, falls, and inconti-
nence [2, 3]. Dividing clinical duties allows each 
provider to focus more closely on the aspects of 
care specific to their individual assessment.

This approach is formally designated as the 
Comprehensive Geriatric Assessment (CGA) and 
has been noted to be beneficial in several research 
studies [4, 6–8]. One study evaluated treatment 
outcomes in geriatric patients receiving care 
through either a CGA program or typical outpa-
tient care through health maintenance organiza-
tions (HMOs) [4]. The study revealed that guided 
integrative care results in fewer admissions to 
skilled nursing facilities and decreases days of 
admission. Another randomized controlled trial 
investigated the efficacy of the CGA intervention 
when used to evaluate elderly patients living 
independently in the community [7]. The patient 
participants suffered from some combination of 
functional impairment, urinary incontinence, 
repeated falls, and/or depressive symptoms. 
Compared with patients in the control limb, those 
patients randomly assigned to the CGA treatment 
limb exhibited improvement in functional status, 
energy level, and social interactions at 15 months. 

A third trial evaluated patients with complex 
cases and randomly assigned them to receive 
either CGA care or usual care [8]. Results indi-
cated that patients receiving interdisciplinary 
treatment exhibited improved functionality, 
lower rates of depression, and less frequent home 
healthcare referrals at 6 months. CGA programs 
utilize multiple providers to improve geriatric 
patient outcomes by helping each provider focus 
on individual issues while maintaining an overall 
broad scope of the patient as a whole.

Geriatric patients often present to outpatient 
psychiatric clinics with multiple medical comor-
bidities and complicating psychosocial factors 
[1, 6]. Integrating social work support into the 
outpatient setting can be vital to maintaining a 
standard of excellence in outpatient care. Several 
programs have been developed in order to help 
facilitate social work involvement within the 
treatment team. One such program is the Geriatric 
Resources for Assessment and Care of Elders 
(GRACE) [5]. This program focuses on an inte-
grated team approach of geriatric patients in the 
outpatient setting. Each patient’s long-term care 
plan is developed and managed by a nurse practi-
tioner and a social worker, both of whom coordi-
nate treatment plans with the patient’s primary 
care physician and an interdisciplinary team spe-
cializing in geriatric patients. Similar collabora-
tive care programs employ non-physician mental 
health professionals (nurse practitioners, social 
workers, etc.) to provide psychoeducation to 
patients and help incorporate psychiatric health 
maintenance into primary care settings. These 
programs are alternatively referred to as integra-
tive care or care management programs [9].

Another area in which integrative care has 
been employed is in regard to depressed patients 
seeking both medication management and psy-
chotherapy [10]. In these instances, the geriatric 
psychiatrist must coordinate care with the psy-
chologist or clinical social worker providing 
therapy. Geriatric psychiatrists also work closely 
with neuropsychologists, to help providers dif-
ferentiate between neurocognitive disorders and 
primary affective disorders which can be difficult 
to distinguish in the elder population. In order to 
facilitate communication between providers and 
investigate the effectiveness of integrated care in 
a clinical setting, the University of Washington 
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developed the Improving Mood-Promoting 
Access to Collaborative Treatment [IMPACT] 
program [10]. The IMPACT program utilizes 
psychologists as depression care managers in a 
collaborative care model with physicians. The 
psychologists’ responsibilities as part of the col-
laborative care team consist of calling patients to 
provide education about their depression and 
monitoring symptoms and treatment response. 
They offer six to eight counseling sessions dur-
ing which they coach patients in behavioral acti-
vation during treatment and schedule each 
additional visit. The geriatric psychiatrist col-
laborates with the psychologist to manage each 
patient’s care.

Employing integrative programs such as the 
IMPACT program can improve outcomes for 
geriatric patients [9]. One randomized controlled 
trial compared symptom remission rates over 4 
months in 208 African American patients with 
depression who received either social worker 
support or a wait list control condition [11]. The 
social worker in each case placed referrals for 
medical and social services, provided psychoed-
ucation about depression and stress reduction 
techniques, and also provided behavioral activa-
tion. Remission was achieved by 44% of patients 
in the treatment group versus 27% of those 
receiving usual care. Another randomized con-
trolled trial followed patients with minor depres-
sion or dysthymia for 1 year and compared 
remission rates in patients receiving home social 
work support to patients receiving usual care 
[12]. The social workers in each case conducted 
eight in-home problem-solving therapy (PST) 
sessions and behavioral activation sessions and 
provided psychoeducation to the patient about 
antidepressant use. The usual care consists of a 
letter sent to each patient’s primary care physi-
cian informing them of the depression diagnosis. 
Remission was achieved by 36% of patients in 
the treatment group versus on 12% of those 
receiving usual care [12].

Several other studies have assessed the effi-
cacy of similar programs, all of which revealed 
improved outcomes for patients receiving collab-
orative care [13–15]. One such study investigated 
treatment outcomes in 1226 geriatric patients 
who were randomly assigned to receive either 
collaborative care or usual care [5]. Of the 

patients studied, 396 suffered from unipolar 
major depression, 203 suffered from minor 
depression, and 627 had no depressive diagnoses. 
Collaborative care decreased mortality by 24% in 
patients with major depression when compared 
with usual care. This decreased mortality rate 
was comparable to the risk of death in patients 
without any depressive diagnoses. Conversely, 
patients with major depression who received 
usual care had mortality rates almost twice as 
high as patients without any depressive diagno-
ses. Collaborative care did not impact mortality 
rates of patients with minor depression [5]. 
Another randomized controlled trial studied 57 
geriatric patients being treated in a psychiatric 
clinic for depressive disorders over 6 months 
[16]. It investigated outcomes in patients who 
received usual care (pharmacotherapy) with 
those who received collaborative care in addition 
to pharmacotherapy. Geriatric patients who 
received a combination of collaborative care plus 
pharmacotherapy exhibited the best outcomes. A 
randomized controlled study involving the 
GRACE program revealed that geriatric patients 
treated via the collaborative intervention enjoyed 
a better quality of life, improved overall health, 
and fewer emergency department visits when 
compared to geriatric patients receiving general 
care [17]. High-risk patients in the GRACE pro-
gram also had fewer hospitalizations compared 
with control subjects.

The collaboration of care between psychother-
apy and psychiatry has been proven to be useful, 
although it is frequently underutilized in the 
treatment of elderly depressed patients [18, 19]. 
As part of a national study investigating the 
effects of collaborative versus usual care in the 
treatment of depressed patients, researchers dis-
covered that patients in the collaborative care 
models experienced better outcomes. More 
patients who received care management plus 
pharmacotherapy achieved remission of depres-
sive symptoms when compared to those individu-
als who only received pharmacotherapy (55 vs. 
29%) [5]. Similarly, in investigations of patients 
already receiving either individual, couple, or 
group therapy, the addition of pharmacotherapy 
improved patient outcomes. Even in patients suf-
fering from only minor depressive symptoms, 
integrating psychotherapy into collaborative care 
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models can provide additional help for patients 
[20, 21].

Coordinating care between the primary treat-
ing physician and other specialists is an invalu-
able tool for optimizing the quality of care that 
patients receive, in regard to both patients’ physi-
cal and emotional health. A “clinical specialist” 
can refer to another physician, but often “special-
ists” are non-physician experts in a particular 
field. For instance, clinical or community phar-
macists can be an important resource to help 
guide patient care and improve outcomes. 
Involving community pharmacists in patient care 
helps reduce medication-related errors [22–27]. 
One vital role filled by pharmacists is assisting 
with medication reconciliation for patients. 
Based upon the safety goals set forth by the Joint 
Commission, all providers are required to per-
form comprehensive medication reconciliations 
at every transition point in care, including hospi-
tal admissions, transfers, discharges, and outpa-
tient clinic appointments [28]. Pharmacists can 
be an invaluable resource for maintaining an 
accurate medication list to accomplish this goal 
and limit medication-related errors [22–27]. The 
reason that medication reconciliation is so impor-
tant is that the most common cause of adverse 
drug events for patients living independently is 
incorrect or inconsistent adherence to the pre-
scribed medication regimen. This issue accounts 
for 21% of all preventable adverse drug events in 
the ambulatory Medicare population [29]. 
Employing assistance from clinical pharmacists 
can help patients to clarify medication dosing 
instructions and limit the potential for these types 
of errors.

Polypharmacy is a common issue in the geriat-
ric population, and the potential for medication- 
related errors increases with the number of 
medications a patient is taking. Compared with 
patients prescribed two or fewer medications, 
those individuals taking three or greater medica-
tions are more likely to incur dosing errors, 
increasing their risk for adverse drug reactions 
[30]. Adverse drug reactions can occur even in 
patients on two or fewer medications. As an 
example, anticholinesterase inhibitors can poten-
tially exacerbate or mimic depressive symptoms, 
and their effects should be closely monitored. By 
routinely involving a clinical pharmacist in each 

patient’s care, each case is more closely reviewed 
specifically for possible drug interactions, 
thereby limiting the potential for adverse events 
[31]. Pharmacist involvement with the treatment 
team can not only clarify dosing schedules and 
amounts but can also simplify the organizational 
process for the patient. For instance, blister packs 
for medications can be individually prepared by 
the pharmacist to assist the patient [26]. By con-
firming that medications are being taken as pre-
scribed and clarifying instructions when 
discrepancies occur, pharmacists improve patient 
adherence to medication regimens and thus 
improve the quality of care each patient receives.

Not only does pharmacist participation in 
treatment improve patient care, but it reduces 
costs placed on the healthcare system addressing 
otherwise preventable drug-related errors. The 
Institute of Medicine published a report in 2007 
estimating than an average of between 380,000 
and 450,000 preventable adverse drug events 
occur each year in the United States [32]. Each 
adverse drug event cost hospitals an average of 
$5857. Based on these figures, in 2006, the US 
healthcare system was estimated to have spent 
approximately $3.5 billion related to managing 
preventable adverse drug events [33]. Integrating 
pharmacists into the treatment team could poten-
tially save the healthcare system billions of dol-
lars annually by preventing these needless errors 
from occurring.

Another way in which a multidisciplinary 
treatment approach reduces costs is by shifting 
the treatment focus to illness prevention. 
Preventing illnesses saves significant costs that 
would otherwise be expended either on the man-
agement of chronic illnesses or the treatment of 
acute illnesses. In order to transition from illness 
management and treatment to illness prevention 
in the elderly population, the healthcare system 
must increase access to care in an aging popula-
tion with increasing mobility and transportation 
limitations. One way to accomplish this goal is 
through the use of home geriatric assessment 
programs. Such programs retain focus on main-
taining patient independence, and visits are often 
conducted at home or via telephone. The treat-
ment team typically consists of a geriatric home 
nurse, physical therapist, social worker, and psy-
chologist, all working collaboratively. Specialty 
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referrals are also available for patients when nec-
essary [5]. Home assessment programs allow 
elderly patients the opportunity to receive the 
same healthcare services available in outpatient 
clinics without requiring these patients to leave 
their homes.

These home assessment programs have been 
proven to be beneficial in multiple meta-analyses 
in preserving functionality and reducing mortal-
ity in geriatric patients [34–37]. One such meta- 
analysis reviewed 21 randomized controlled 
trials comparing patient outcomes in different 
multidimensional home assessment programs 
[37]. This study concluded that the home assess-
ment programs can effectively reduce functional 
decline if clinical examinations are performed at 
each visit and reduce mortality in patients 
younger than 77 years in age. Home assessment 
programs allow functionally impaired patients to 
receive care without the challenge of leaving 
home. Improved elderly patient access to care 
then shifts the healthcare focus toward preventa-
tive medicine and helps preserve functioning 
among older adults.

One practical benefit of implementing CGA 
treatment programs and maintaining a focus on 
illness prevention is a decrease in the rate of hos-
pital readmissions, which decreased the financial 
burden on patients, families, and the healthcare 
system [38]. CGA programs implement many of 
the same initiatives as care transition programs 
designed to reduce hospital readmissions and 
emergency department visits [39]. By doing so, 
CGA programs have effectively lowered read-
mission rates in at least two studies on patients 
recently discharged from the emergency depart-
ment [40, 41]. In patients recently discharged 
from the hospital, CGA programs have helped 
prevent readmission for up to 1 year, drastically 
reducing hospital costs [38]. If collaborative, 
home-based care models were to be universally 
adopted, the United States could potentially save 
billions of dollars per year on hospital readmis-
sion costs.

It is important to note that although several 
studies have indicated great benefits to applying 
a multidisciplinary treatment approach to geriat-
ric care, some studies have produced less com-
pelling results. For instance, a few randomized 
trials evaluating patient outcomes when treated 

with a multidisciplinary approach compared 
with usual care have uncovered no differences 
between the two treatment arms in terms of mor-
tality, hospital admission rates, or quality of life 
[42, 43]. Home assessment programs, while ben-
eficial in multiple domains, have not been proven 
effective in preventing nursing home admissions 
[5]. CGA programs have demonstrated inconsis-
tent benefit for patients participating as part of a 
post- hospitalization discharge program [34, 38, 
40, 41, 44]. One randomized trial compared 
CGA programs in the home with usual care in 
post- hospitalization follow-up appointments. 
Rates of functional decline, hospital readmis-
sion, and mortality were no different between 
the two groups after 60 days [44]. A similar ran-
domized trial investigated the difference in out-
comes for patients receiving comprehensive 
discharge planning and home follow-up and 
patient receiving usual care [40]. At 24 weeks, 
no difference had emerged in functional status, 
post-discharge acute care visits, depressions, or 
patient satisfaction.

 Multidisciplinary Treatment 
Programs in Inpatients
This chapter has thus far focused on outpatient 
treatment approaches to a collaborative care 
model. A multidisciplinary approach to treatment 
can also be applied in an inpatient setting. 
Geriatric patients often present with complicated 
clinical presentations with multiple confounding 
variables. Due to such complex presentations, 
geriatric patients admitted to inpatient units can 
especially benefit from applying an interdisci-
plinary approach to their care. Doing so helps all 
providers simultaneously maintain focus on mul-
tiple areas or problems at once.

A typical inpatient multidisciplinary team for 
geriatric patients includes the attending physi-
cian, geriatrician, nursing staff, physical/occu-
pational/speech therapists, outpatient providers, 
social worker, and discharge staff, all of whom 
contribute daily to the global patient assessment 
and treatment recommendations. An effective 
interdisciplinary team will ideally help to facili-
tate communication between physicians and 
families, help to locate physicians when  
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necessary, clarify daily goals of care, and per-
form interdisciplinary rounds on each patient. 
Interdisciplinary rounds allow for the discus-
sion of all problems pertinent to a case in the 
presence of all the providers. This open discus-
sion ensures that all active issues are adequately 
addressed in a timely manner and pitfalls in care 
are avoided. A collaborative care approach also 
facilitates communication between the treat-
ment team and the patients’ families. Open 
communication between the treatment team and 
the families of complex, elderly patients 
improves the quality of care for the patient [45]. 
Studies conducted on hospitalized geriatric 
patients following hip fracture repairs revealed 
that those patients receiving a multidisciplinary 
approach to treatment had shorter hospitaliza-
tions and fewer complications, such as delirium 
[46, 47]. Involvement of geriatricians to assist 
general hospitalists in the care of elderly 
patients is especially beneficial in decreasing 
mortality, readmissions, delirium, and other 
complications [48, 49].

Some hospitals have designated specialized 
geriatric units for elderly patients. These units 
allow complex geriatric patients to receive care 
from a dedicated multidisciplinary staff, which 
reduces functional decline and discharges to 
long-term care facilities [50]. Each geriatric unit 
can be tailored to the location and setting of care, 
and multiple variations on this approach exist 
[51]. The Department of Veterans Affairs hospi-
tals have created Geriatric Evaluation and 
Management Units (GEMUs) for this purpose. 
The civilian equivalent in academic hospital set-
tings are referred to as Acute Care of the Elderly 
(ACE) units. ACE units were initially conceptu-
alized as a brief recovery unit with an emphasis 
on postsurgical rehabilitation to enhance mobil-
ity and independent living. More recently, how-
ever, ACE units have been converted into more 
conventional geriatric wards. A multidisciplinary 
team approach is employed in both GEMUs and 
ACE units, and the wards are designed with 
structural modifications to assist with activities 
of daily living. These modifications help combat 
the common challenges faced by elderly patients 
during hospitalizations. One drawback to these 
units is that due to increased duration of admis-

sion to these units, availability cannot keep up 
with demand. Thus, these units are usually only 
available in the Department of Veterans Affairs 
hospitals [52].

Several studies have corroborated the finding 
that dedicated geriatric units improve patient out-
comes through an interdisciplinary treatment 
approach. One meta-analysis of 22 randomized 
trials evaluated long-term patient outcomes at 6 
and 12 months following hospital admission. In 
comparing patients who received collaborative, 
interdisciplinary care in specialized geriatric 
units with those who received general hospital 
admission, the study found that specialized geri-
atric units reduce patient mortality at both 6 and 
12 months post-hospitalization [53]. Another 
meta-analysis of 17 randomized controlled trials 
involving patient outcomes in geriatric rehabilita-
tion units revealed that these programs resulted in 
decreased mortality, fewer nursing home admis-
sions, and improved functional status at discharge 
[54]. Over 80 individual randomized controlled 
trials and numerous meta-analyses conducted in 
the United States have consistently demonstrated 
that collaborative care increases patient and pro-
vider satisfaction and preserves patient function-
ing as well as improving patient outcomes and 
lowering costs [10].

Other hospitals without the resources to cre-
ate a dedicated geriatric unit have attempted to 
provide patients in different units with an inter-
disciplinary approach to care, though with 
mixed results [55]. A significant barrier to suc-
cess in these models is the lack of a specialized 
geriatric- focused staff and inconsistent nursing 
staff between the different units. Some hospitals 
have created a mobile geriatric care team to 
assist the attending hospitalist physician in the 
management of elderly patients [56]. One trial 
investigated the differences in outcome between 
hospitalized patients over 70 years old treated 
by a geriatric multidisciplinary team (though not 
in specialized geriatric units) versus those 
receiving usual care. No changes were found in 
duration of hospital stay, readmission rates, 
falls, restraint use, or use of sleeping medica-
tions. Observed improvements included that 
patients were more likely to engage in end-of-
life discussions and their functional impairments 
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were more readily identified [48]. An alternative 
to dedicated geriatric units or a mobile geriatric 
unit is the Hospital Elder Life Program (HELP). 
It includes training staff and volunteers to work 
with elderly hospitalized patients and to provide 
basic assistance during hospitalization. These 
interventions include reorienting patients, pro-
viding intellectual stimulation, and improving 
sleep hygiene [49]. The HELP has been shown 
to facilitate swifter hospital discharge, improve 
patient satisfaction, reduce delirium rates, and 
decrease the financial burden of the hospital 
[57–59].

 Multidisciplinary Treatment 
Programs in Nursing Home  
or Skilled Nursing Facility
This multidisciplinary model can be applied to 
patients in nursing home or skilled nursing facil-
ity (SNF) settings with similar benefits. Nursing 
homes and skilled nursing facilities provide 
patients with residential care for both acute and 
chronic illnesses. Ninety-five percent of SNFs 
provide both long- and short-term care [60]. The 
overall goal for short-term care is for the patient 
to return to the community; however, some 
patients may require short-term end-of-life care, 
while others will need long-term nursing home 
care. Long-term facilities provide assistance with 
activities of daily living, such as bathing, eating, 
toileting, etc. SNF staff members include regis-
tered nurses, medical directors, licensed voca-
tional nurses, physical and occupational 
therapists, speech-language pathologists, as well 
as dietary counselors [61]. Members of the SNF 
and nursing home medical staff must be able to 
manage medically complex geriatric patients as 
well as handle any potentially difficult ethical 
issues that could arise [62].

Nursing facilities must be equipped to pro-
vide the complex care needed to address multi-
ple medical comorbidities and polypharmacy 
associated with most members of the geriatric 
population. The average nursing home resident 
is taking up to eight different medications, and 
one-third of the residents are taking nine or 

more medications [63]. Family caregivers lack 
the time and skill to handle the needs of these 
elderly patients, and professional medical exper-
tise is often required to avoid medication-associ-
ated adverse events. The utility of applying a 
multidisciplinary approach to treatment in a 
SNF or nursing home lies in each provider’s 
ability to target specific areas of treatment with-
out sacrificing any other aspects of care in the 
process. Dividing 12 problems between several 
providers decreases the workload on each pro-
vider and decreases the likelihood of missing 
details in each case.

In a nursing home or SNF inpatient setting, 
one important way to facilitate collaborative care 
is by integrating psychiatric and medical treat-
ment. The addition of a psychiatrist to the medi-
cal treatment team offers an invaluable 
perspective on managing common issues such as 
delirium, dementia, depression, and behavioral 
issues. These problems are pervasive throughout 
the nursing home and SNF resident population. 
One nationwide study in 2005 investigated the 
prevalence of depression in the nursing home 
population. It revealed that 55% of the 634,060 
residents involved in the study suffered from 
depression during the first year at the facility 
[64]. Another study conducted in an Ohio nurs-
ing home found that 23% of those diagnosed with 
depression were untreated [65]. Depression in 
nursing home patients is a significant problem 
and one that has been under-recognized and 
undertreated. Applying a multidisciplinary 
approach to treatment of nursing home patients 
would allow both their medical and psychiatric 
issues to be more readily addressed and treated. 
One multicenter trial compared the ability of 
skilled nursing facility treatment teams to iden-
tify depression in non-demented residents [66]. 
The trial randomized participants into either typi-
cal care by the facility staff or into management 
by a multidisciplinary team. The study revealed 
that the multidisciplinary team was more readily 
able to identify and treat depression in this patient 
population and the prevalence of depression 
decreased in units with such teams. Studies like 
this one provide evidence that implementing a 
collaborative care approach to treating nursing 
home patients would improve outcomes.

28 Multidisciplinary Approaches
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 Multidisciplinary Treatment 
Programs in Palliative Care 
and Hospice
Another important consideration as the elderly 
patient population ages is the integration of pallia-
tive care and hospice into the treatment model. 
Both palliative care and hospice care are integral 
to the management of the nursing home popula-
tion, as one-quarter of all US deaths take place in 
a SNF [67]. There has been a gradual increase in 
the palliative and hospice care in skilled nursing 
facilities, rising from 14% in 1999 to 33% in 2006 
[68]. In 2014, hospice care programs were caring 
for up to 1.7 million individuals in the United 
States [69]. Hospice care is designed to provide 
palliative care through an interdisciplinary care 
team approach. It requires the collaboration 
between nurses, social workers, chaplains, 
bereavement counselors, and hospice physicians 
in addition to primary care physicians to help con-
trol symptoms such as pain, anorexia, and depres-
sion. An important consideration is the inclusion 
of a psychiatrist in the hospice treatment team, as 
depressive symptoms often co- occur with pain in 
patients near the end of life. Such a multidisci-
plinary approach is necessary to address the com-
plicated issues that arise at the end of life.

Evidence confirms that collaborative end-of- 
life care is beneficial in easing the transition from 
life to death, not only for the patient but also for 
the patients’ families. One large national study 
that found family members of recently deceased 
nursing home patients reported a superior quality 
of care when hospice was involved (70.7%) com-
pared to when they were not (41.6%). Another 
study showed that families of dying nursing 
home patients reported improved control of psy-
chical symptoms with palliative care involve-
ment, with satisfaction ratings improving from 
64 to 93% [70]. Palliative care involvement also 
reduces the number of unnecessary medical 
interventions, such as diagnostics, imaging, and 
intensive care unit and emergency department 
visits. In addition, these teams can help reduce 
polypharmacy by eliminating drugs that are 
unlikely to provide benefit at the end of life, such 
as lipid-lowering agents. By integrating palliative 
care into the medical treatment of patients near 
the end of life, patients receive an improved  

quality of care. Reducing unnecessary proce-
dures and medications also reduces the health-
care costs placed on patients, families, hospitals, 
and the healthcare system as a whole [71–77].

 Conclusions
As patients age, a major goal of care is to pre-
serve functioning and quality of life. Implementing 
collaborative care models to outpatient, inpatient, 
and end-of-life treatment is a vital change neces-
sary to accomplish this goal. Multidisciplinary 
approaches to care have been proven to improve 
patient and provider satisfaction, as well as qual-
ity of care. As the elderly population increases, 
integrative care models should be implemented 
across all treatment settings to ensure that patients 
receive the highest quality of care.
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Setting-Specific Treatment Issues
Azziza Oluwakemi Bankole and Mamta Sapra

 Introduction
As the population ages, the medical community 
is facing new dilemmas on how we can provide 
needed and appropriate care to the aging popula-
tion. Aging affects individuals differently based 
on genetics and our multifaceted environment. A 
proportion of the older adult population goes 
through the process of healthy aging with mini-
mal impact on day-to-day function. The majority 
of older adults have differing levels of mental and 
physical health problems that negatively impact 
healthy aging.

Traditionally we tend to envision setting- 
specific care for older adults as just nursing 
homes. However, older adults require varying 
levels of support ranging from little or no support 
in independent living in its different guises to full 
care in nursing homes. Such settings include hos-
pitals, inpatient rehabilitation units, independent 
living facilities, long-term care (LTC) facilities, 
and in-community programs.

The diagnosis and treatment of mental health 
disorders are integral to the improvement of the 
overall health of the individuals in LTC facilities. 
Managing psychiatric disorders in LTC facilities 
is associated with several challenges because of 
complex medical needs of LTC residents, poly-
pharmacy, and limited presence of mental health 
services in many of these facilities.

 Epidemiology
The likelihood of requiring care in a LTC facil-
ity increases with age. Kemper et al. [1] esti-
mated that greater than two-thirds of adults ≥ 65 
years of age will require care in such settings. In 
2010, an estimated 40.2 million older adults 
resided in LTC facilities [2]. According to the 
2004 National Nursing Home Survey (NNHS), 
4% of Americans 65 years and older are living 
in nursing homes [3]. In the 2004 NNHS sam-
ple, 44% of individuals had one psychiatric dis-
order diagnosis (n = 5931), and 26% (n = 3543) 
had a dual diagnosis, with two or more psychiat-
ric disorder diagnoses [4]. Dementia was the 
most common psychiatric diagnosis in long-
term care. A total of 687,581 LTC residents 
aged 65 years or older were identified as having 
dementia accounting for 52% of all LTC resi-
dents in this age group. Among those with 
dementia, 36.9% had some current behavioral 
symptom associated with dementia. Depressive 
symptoms were identified in over 35% of all 
LTC residents. Anxiety disorders were also 
common in NNHS with over 11% of all resi-
dents having an anxiety disorder. The preva-
lence of schizophrenia, bipolar disorder, and 
alcohol use disorder was much less common 
being diagnosed in 3.6%, 1.5%, and 1% of all 
residents, respectively.
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More recently, the National Study of Long- 
Term Care Providers [5] showed a decline from 
1.5 million older adults 65 years and older living 
in 16,100 nursing homes [3] to 1.4 million living 
in 15,600 facilities. The availability of mental 
health care varies with the setting. Approximately 
52% of residential care communities provided 
mental health services when compared with 87% 
of the nursing homes [5]. Residents of LTC facil-
ities tend to have higher levels of cognitive and 
physical dysfunction.

The population of older adults living in LTC 
facilities is an especially vulnerable one. The 
2004 NNHS [3] revealed that 75% of residents 
required assistance in three or more activities of 
daily living and 50% had dementia. 
Communication may be a barrier as a result of 
deficits from strokes, dementia, or other neuro-
logical disorders. Few nursing homes have access 
to a geriatric specialist. Residents are susceptible 
to social isolation and inactivity [6] contributing 
to insomnia, depression, and loss of strength with 
the greatest rate of decline in those with dementia 
[7]. Research suggests that a multifaceted 
approach when compared to a single-domain 
intervention is better for overall function among 
residents living at LTC facilities [8, 9].

In the next section, we describe various com-
mon psychiatric disorders seen in nursing homes 
and their treatments.

 Depression

Depressive disorders are among the most com-
mon psychiatric diagnoses among nursing home 
residents. The prevalence of major depressive 
disorder in nursing home residents is approxi-
mately 14.4% with a higher prevalence rate for 
minor or clinically significant depression of up to 
20% [10]. Depression among nursing home resi-
dents is usually persistent and is complicated by 
concurrent medical illnesses, disability, and pain. 
Depression in nursing home residents is also 
associated with a number of negative health out-
comes including weight loss, dehydration, 
decline in activities of daily living, and mortality. 
Depression is also common in hospitalized older 
adults with prevalence ranging from 11 to 29% 
[11]. Early identification and treatment are of the 
utmost importance regardless of setting.

Depression screening is an integral part of 
ensuring optimal mental health among older 
adults. Older adults may not voluntarily provide 
this information, and their ability to communi-
cate this information may be impaired by a num-
ber of deficits. Facilities may choose to screen all 
residents at certain intervals or train staff to iden-
tify at-risk residents. Regardless of which method 
is used in a particular facility, providing staff 
with appropriate screening tools and training 
them to use these tools well are essential. Nursing 
home staff needs to be aware of factors that con-
tribute to the development of depression. 
Recognition is a vital step in the management of 
depression in such settings. Various screening 
instruments have been recommended including 
the Geriatric Depression Scale (GDS) (long and 
short forms) [12, 13, 14], the Cornell Scale for 
Depression in Dementia (CSDD) [15], and the 
Hamilton Depression Rating Scale (HAM-D) 
[16]. One study found that nursing home staff use 
of instruments such as the CSDD and HAM-D 
increased the sensitivity of depression diagnoses 
by staff from approximately 32 to 50% [17]. 
Screening tools must be short and uncomplicated 
such that they can be used by staff with no sub-
stantial mental health training. The CSDD [15], a 
19-item scale, although widely accepted and 
highly sensitive and specific in detecting depres-
sion, failed to discriminate between depressed 
and non-depressed nursing home residents when 
administered by unlicensed staff [18]. Jeon et al. 
[19] showed that a shortened version (CDDS-4) 
had clinical utility in the nursing home setting 
when used by the nursing home staff. Different 
versions of the GDS [13, 14] have been utilized 
in nursing homes with GDS-15 [14] having a 
sensitivity of 84.3% and specificity of 73.8%. 
Validity and reliability of the GDS [13, 14] are 
limited in patients with dementia, and the CSDD 
[15] should be used in residents with moderate to 
severe cognitive impairment. The clinical utility 
of screening tools also depends on the setting in 
which they are used [20].

A systematic review by Simning and Simons 
[21] examined the treatment of depression in 
nursing home residents without cognitive impair-
ment and looked at psychotherapeutic and phar-
macological interventions. Evidence for cognitive 
behavior therapy (CBT) effectiveness is mixed. 
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Few studies involving reminiscence therapy have 
been done in both group and individual treatments 
and have shown treatment effect favoring remi-
niscence and life review when compared to stan-
dard care as usual [22, 23]. Other psychosocial 
interventions that have been tested include exer-
cise programs, individually provided avian ther-
apy, and group visitations with dog companion 
which are associated with reductions in depres-
sive symptoms when compared to care as usual.

In the last 15 years, there has been an increase 
in the use of antidepressants in nursing home 
residents. Most studies looking at pharmacologi-
cal interventions in nursing home settings are 
limited by their small sample size and lack of 
controls. There are a limited number of studies 
that evaluated the effectiveness of antidepres-
sants in the nursing home setting. A review of 
antidepressant medications in nursing homes by 
Boyce et al. [10] examined four randomized tri-
als—two compared the effectiveness of treat-
ment with a selective serotonin reuptake inhibitor 
(SSRI) to placebo, one compared the effective-
ness of an SSRI to a serotonin-norepinephrine 
reuptake inhibitors (SNRIs), and one compared 
the effectiveness of the tricyclic antidepressant 
(TCA) nortriptyline at two different dose regi-
mens. All four were heterogeneous in terms of 
participant characteristics and study outcome 
measures. Another trial comparing paroxetine to 
placebo in nursing home residents with depres-
sion found that paroxetine was not more effec-
tive than placebo and may have been associated 
with delirium and worsening mini-mental state 
examination (MMSE) scores [24]. Another trial 
comparing venlafaxine and sertraline found that 
venlafaxine might not be as well tolerated in 
nursing home residents as sertraline [25]. The 
antidepressant effect of nortriptyline was greater 
at high doses for nursing home residents with 
intact cognition and might indicate variation in 
antidepressant response based on cognitive sta-
tus [26]. The limited amount of evidence from 
randomized and non-randomized clinical trials 
suggests that depressed nursing home residents 
have a modest response to antidepressant medi-
cations. Majority of clinically depressed nursing 
home residents who have neither dementia nor 
significant medical comorbidity respond better to 
antidepressants. Most depressed nursing home 

residents with dementia and significant physical 
comorbidity do not show lasting improvements 
when treated with antidepressants. Katz and 
Parmelee [27] had suggested a treatment- 
resistant group with self-care deficits who 
showed failure to thrive and diminished treat-
ment response. Based on the guidelines applica-
ble to older adults in general, SSRIs are the 
first-line, SNRIs the second-line, and TCAs the 
third-line treatments for depression among nurs-
ing home residents. Of the TCAs, nortriptyline is 
often preferred because of better tolerance, less 
orthostatic hypotension, and more predictable 
pharmacodynamics.

There is a need for more studies that combine 
antidepressants with non-pharmacological inter-
ventions for examining the benefits of combined 
approaches along with more randomized con-
trolled trials with some of the newer antidepres-
sants in the nursing home population.

 Anxiety

Anxiety is often overlooked in LTC facility resi-
dents with symptoms being ascribed to other 
things. Prevalence rates for anxiety disorders 
vary from 3 to 20% [28] with generalized anxiety 
disorder and specific phobias being the most 
common types seen in LTC population. Anxiety 
in LTC facilities is associated with pain, antide-
pressant use, depression, and lower perceived 
quality of life [29]. As with depression, the stan-
dardized clinical tools have limitations when 
used among this population. The Brief Anxiety 
and Depression Scale [30] and the Geriatric 
Anxiety Inventory-short form [31] have been 
shown to be useful tools in assessing anxiety in 
the nursing home population.

Optimal treatment of anxiety in LTC facilities 
should consist of both non-pharmacological and 
pharmacological interventions. CBT has been 
shown to be better than treatment as usual for 
older adults in the community setting [32, 33] but 
with less robust results when compared to 
younger adults [34]. Studies have also shown 
benefit from supportive therapy [32] and prefer-
ential music therapy in residents with dementia 
and anxiety [35].

Benzodiazepines are frequently prescribed for 
anxiety in LTC facilities. Stevenson et al. [36] 
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showed that 13% of residents were prescribed a 
benzodiazepine, of which 42% had no appropriate 
or potentially appropriate diagnosis associated 
with the benzodiazepine prescription. 
Benzodiazepine use in older adults is associated 
with impaired cognition, falls, hip fractures, day-
time sedation, gait problems, and developing 
dependence on the medication [37]. They have 
also been found to be associated with impaired 
nighttime sleep quality [38]. SSRIs and SNRIs are 
most commonly prescribed for anxiety in the resi-
dential settings as anxiety often coexists with 
depression. Buspirone is another pharmacological 
option, but providers should be aware of the pos-
sibility of reduced efficacy in residents who have 
been on benzodiazepines in the past [39, 40].

 Pain

Pain is a common symptom in older adults with 
rates in residential settings ranging from 28 to 
73% [41]. The concept of normalizing pain high-
lights the process in which experienced or 
reported pain is seen as being expected in this 
population [42]. Untreated or undertreated pain is 
common [43] and is a source of unnecessary suf-
fering to individuals. Residents who were able to 
communicate their pain were more likely to 
receive an intervention [44, 45]. Standardized 
pain assessments tailored to cognitive function 
may improve the recognition and treatment of 
pain [45]. Psychiatric disorders can act as barrier 
to effective pain care for a substantial segment of 
the nursing home population. Residents who had 
psychiatric disorders were less likely to be noted 
as having pain, were rated as having less severe 
pain, and were more likely to have 
“missing”/“don’t know” pain severity ratings 
than were residents without psychiatric disorders 
[3]. This was found to be true for all four of the 
most prevalent psychiatric disorders in nursing 
homes and occurred independent of residents’ 
age, gender, racial background, and physical 
functioning. Residents with psychiatric disorders 
were less likely to be provided opioids and more 
likely to be provided only non-opioid medica-
tions for pain. This association is also seen in 
residents with cognitive impairment [46]. The 
Checklist of Nonverbal Pain Indicators (CNPI) 
[47] was developed for use in the cognitively 

impaired population in mind. It is an observa-
tional tool that relies on eliciting verbal and non-
verbal cues or behaviors that have been reported 
to be highly associated with pain, e.g., groans, 
grimacing, rubbing, etc. The US Department of 
Health and Human Services guidelines for pain 
management includes recognition of pain, char-
acterization, appropriate interim treatment, using 
a patient-centered interdisciplinary care plan, set-
ting treatment goals, and monitoring and adjust-
ing plan as necessary [48].

 Behavioral Disturbances in Dementia

Behavioral disturbances, also called neuropsy-
chiatric symptoms, are common in nursing home 
patients with dementia and can range from 
 psychosis, anxiety, depression, and sleep disor-
ders to agitation and aggression. Behavioral 
symptoms have significant negative impact on 
the quality of life and are one of the most  common 
predictors of nursing home placement [49]. 
Behavioral symptoms associated with dementia 
are usually recognized by the staff, but having a 
valid instrument can help assess the behavior bet-
ter as well as plan for intervention. The Minimum 
Data Set (MDS), a standardized screening and 
assessment tool, is routinely used to assess 
behavior problems in LTC facilities. It contains 
items that measure physical, psychological, and 
psychosocial functioning. Studies comparing the 
MDS with research instruments [50, 51] demon-
strated good inter-rater reliability coefficients 
(0.63) and concurrent validity correlations of 
0.51–0.58 [52].

Assessment and management of dementia- 
related behavioral symptoms often require evalu-
ation of social, environmental, and acute medical 
problems. In the nursing home setting, studies of 
non-pharmacological interventions outnumbered 
studies of pharmacological interventions. A 
review by Conn and Seitz [53] looked at pharma-
cological and non-pharmacological interventions 
in the LTC setting. This paper highlighted three 
major systematic reviews. The one by O’Connor 
et al. [54] examined experimental studies of psy-
chosocial treatments of behavioral disturbances 
in dementia. Treatments with moderate or large 
effect sizes included aromatherapy, ability- 
focused caregiver education, bed baths, preferred 
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music, and muscle relaxation training and sug-
gested modifying intervention based on individ-
ual preferences. Kong et al. [55] carried out both 
a systematic review and a meta-analysis which 
concluded that only sensory interventions includ-
ing aromatherapy, thermal bath, calming music, 
and hand massage were effective in reducing agi-
tation. Vernooij-Dassen et al. [56] also reviewed 
psychosocial interventions in dementia care spe-
cific to nursing home residents. The authors syn-
thesized 27 literature reviews as well as guidelines 
from Europe, the USA, and Canada. They con-
cluded that the most effective interventions uti-
lized behavioral management techniques, 
cognitive stimulation, or physical activity inter-
ventions. Some of the interventions included 
reality orientation, physical exercise, and positive 
behavior therapy highlighting pleasant events. 
Several other interventions specific to the nursing 
home setting that might be promising in reducing 
neuropsychiatric symptoms associated with neu-
rocognitive disorder include music therapy, mas-
sage and touch therapy, and Snoezelen. The 
Agency for Healthcare Research and Quality: 
Advancing Excellence in Health Care (AHRQ) 
2012 guidelines emphasizes limited evidence 
supporting the use of antipsychotics in the man-
agement of behavioral symptoms in dementia 
among nursing home residents. At the same time, 
guidelines still state that antipsychotics may be 
considered for patients not responding to other 
treatments [57]. Before initiating an antipsy-
chotic medication in persons with dementia, an 
assessment of the risks and benefits should be 
done with ongoing collaboration and discussion 
with the patient and their family/caregiver.

In the next section, we discuss the use of phar-
macological agents in long-term care.

 Psychopharmacology in Long- 
Term Care
Given the high prevalence of psychiatric disor-
ders in LTC facilities, the resident population has 
a high percentage of psychotropic medication 
usage. Estimates in Canadian LTC facilities show 
that antipsychotics, antidepressants, and benzo-
diazepines are prescribed in 30%, 12%, and 23% 
of residents, respectively [58]. Approximately 

30% of US LTC residents with dementia receive 
treatment with cholinesterase inhibitors [59]. It 
was also noted that approximately 73% of these 
individuals on cholinesterase inhibitors were also 
being treated with antipsychotics, antidepres-
sants, or benzodiazepines [59]. With the Omnibus 
Budget Reconciliation Act of 1987 (OBRA-87) 
[60], there have been changes in the trend of psy-
chotropic drug use in nursing homes in the 
USA. The data suggest that after the OBRA regu-
lations were issued, psychotropic drug use has 
been more appropriate and risk of adverse effects 
is lower [61].

Although psychotropic medications are fre-
quently prescribed to LTC facility residents, 
there have been few randomized controlled trials 
of medication interventions in residents with 
psychiatric disorders. Complex comorbid medi-
cal disorders and the need for functional assis-
tance make this population more vulnerable to 
adverse effects from psychotropics. Drug inter-
actions also are common when psychotropics are 
prescribed in combination with medications used 
to treat medical illnesses. Studies in LTC facili-
ties have demonstrated higher risk for falls, 
increased risk of fractures with benzodiazepines, 
extrapyramidal symptoms with antipsychotics, 
and cognitive impairment along with anticholin-
ergic side effects with the use of psychotropics. 
Gurwitz and colleagues [62] examined the inci-
dence and prevalence of adverse drug events in a 
large nursing home cohort and found that anti-
psychotics were associated with high incidence 
of adverse effects followed by antibiotics, anti-
depressants, and sedative hypnotics. 
Neuropsychiatric symptoms like sedation, con-
fusion, hallucinations, and delirium were the 
most frequent adverse events noted. 
Discontinuation of antipsychotic medications 
needs to be considered as part of the standard 
treatment plan among older adults with psychiat-
ric disorders living at LTC facilities. Underlying 
factors that lead to behavioral symptoms along 
with medical conditions that can cause these 
symptoms should be assessed prior to initiation 
of treatment with antipsychotics. Guidelines rec-
ommend combining non- pharmacological inter-
ventions with antipsychotics for the management 
of behavioral symptoms refractory to non-phar-
macological interventions. Current guidelines to 
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limit antipsychotic prescriptions among nursing 
home residents are difficult to implement due to 
lack of staff training in non-pharmacological 
alternatives, the wishes of distressed relatives 
and caregivers, staffing issues, and the lack of 
expert geriatric mental health services at these 
facilities.

 Adult Day Services
Adult day services (ADS) help support the health, 
nutritional, social, and daily living needs of 
adults with functional limitations in a group set-
ting during daytime hours. Adult day care also 
supports family caregivers by enabling them to 
continue to work and receive respite. The 
National Study of Long-Term Care Providers [5] 
reported an estimate of 4800 ADS centers in the 
USA. Approximately 84% of ADS centers are 
located in metropolitan areas, leaving many sub-
urban and rural older adults without this impor-
tant option. Over 64% of ADS participants are 65 
and older in age [5]. It has been difficult to mea-
sure the effectiveness of ADS due to lack of stan-
dard definition, type of interventions provided, 
the variability in attendance among participants, 
and the variation in size of different centers. 
Despite these challenges, ADS benefit caregiv-
ers, provide educational programs, and support 
group treatments. ADS have positive impact on 
the emotional well-being of participants [63, 64].
With the growing population of older adults and 
the fiscal challenges we face in providing them 
long-term care services, more research is needed 
to examine the ability of ADS to prevent or delay 
more costly long-term care for older adults with 
psychiatric disorders.

 Conclusions
Aging is a complex process, and understanding 
its effect on our patients helps us provide better 
care to these individuals. Awareness of the higher 
rates of psychiatric disorders in LTC facilities and 
similar settings is essential for all staff involved 
in care of individuals in these facilities. 
Individuals living in these facilities have greater 
levels of physical, mental, and social vulnerabili-

ties. The emphasis on care among these individu-
als should be on early identification of the various 
disorders and provision of treatment. Adequate 
training of staff including the use of standardized 
screening tools has been shown to help identify 
older adults in need of further interventions. 
Additionally, the use of a multifaceted approach 
in the management of psychiatric disorders 
among older adults receiving care at the various 
care facilities has been shown to result in better 
outcomes.
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30
Special Management Problems
Rosanne M. Radziewicz and Cheryl Bradas

 Introduction
Special management problems in geriatrics are 
common among individuals with dementia. 
These problems have been termed “Behavioral 
and Psychological Symptoms of Dementia 
(BPSD),” a term designated by the International 
Psychogeriatric Association as “symptoms of 
disturbed perception, thought content, mood or 
behavior that frequently occurs in patients with 
dementia” [1]. If left untreated, these behavioral 
disturbances can lead to increased mortality [2], 
greater healthcare resource utilization [3], high 
rates of admission to psychiatric or residential 
settings [4], early institutionalization [5], higher 
use of psychotropic medications [4, 6, 7], and 
caregiver burden [8].

 Epidemiology
Estimates are that at any one point of time as 
many as two-thirds (67%) of individuals with 
dementias will exhibit behavioral disturbances 
that are considered disruptive and unsafe [9]. 
Agitation and behavioral disturbances can occur 
in as many as half of community dwellers [10, 
11] and 64–80% of residents in long-term care 
(LTC) settings [11–14].

Individuals with psychosis also pose special 
management problems. Hallucinations and illu-
sions occur in 10–28% of patients with 
Alzheimer’s disease (AD) [15, 16]. Estimates of 

the prevalence of delusions in AD have ranged 
from 10 to 73% [17], with an average of approxi-
mately 35% [15]. Prevalence rates of hallucina-
tions range from 3 to 49% [16].

The most common BPSD are wandering, sun-
downing, shadowing, hoarding, aggression, stub-
bornness and uncooperativeness with care, 
inappropriate sexual behavior, and repetitive and 
vocally disruptive behaviors.

In this next section we review some of the 
common BPSD in more detail.

 Wandering

Up to 60% of persons with dementia will wander 
[18]. Of the BPSD, wandering is the most unsafe 
behavior [19]. The phenomenon of wandering is 
a multidimensional concept which has been 
defined in various ways including dementia- 
related locomotion [19]; aimless locomotion with 
lapping and/or pacing [20]; aimless movement 
[21]; attempting to go “home,” entering other’s 
rooms, and attempting to leave an institution 
[22]; missing in the community [20]; and a col-
lection of behavioral abnormalities [23]. 
Wandering can lead to increased morbidity and 
mortality primarily from accidents, falls, and get-
ting lost [24]. In the most global sense, wander-
ing is viewed from dichotomous perspectives, 
either as a derogatory term to those with demen-
tia or as a normal human activity [25]. At present 
for wandering, there is no scientifically agreed 
upon operational definition, mutually accepted 
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understanding of the concept, or clear under-
standing of the etiology [25]. However, two uni-
versal characteristics of wandering do appear in 
every description of wandering: being cogni-
tively impaired and walking [25].

The vast majority of research in dementia- 
related wandering has been completed by Algase 
and her team with their most current proposed 
definition as:

“A syndrome of dementia-related locomotion 
behavior having a frequent, repetitive, temporally 
disordered and/or spatially disoriented nature is 
manifested in lapping, random and/or pacing pat-
terns, some of which are associated with eloping, 
eloping attempts or getting lost unless accompa-
nied [19].”

The gap which remains is the distinction 
between wandering to enhance the wanderer’s 
sense of well-being and wandering which may 
have adverse effects, leaving the healthcare pro-
fessional or caregiver to interpret the wanderer’s 
motivation for wandering and the potential con-
sequences which may exist [25].

Three wandering typologies have been identi-
fied by Algase and her research team: classic, 
moderate, and subclinical [26]. Classic wander-
ers exhibited the most wandering in terms of both 
frequency and duration and also tend to wander 
earlier in the day. Furthermore, classic wanderers 
were the most cognitively impaired and were the 
most independent in mobility. However, their 
overall health was the poorest. Moderate wander-
ers tended to wander about half the time of the 
classic wanderers and had less cognitive impair-
ment, decreased mobility, and better overall 
health status than classic or subclinical wander-
ers. Subclinical wanderers had low levels of wan-
dering often being identified by staff as 
non-wanderers. They were the least cognitively 
impaired and had a level of mobility similar to 
the moderate wanderers, and their overall health 
status was between the classic and moderate 
wanderers [26]. While three typologies were 
identified, variation within groups was high. 
Wandering may occur during the day or in the 
evening which, often times, creates semantic 
confusion between wandering and sundowning 
[25]. However, sundowning also includes agi-
tated behaviors [27]. While there is no definite 
time for wandering, it does occur throughout the 

day with direct wandering primarily early in the 
day and random wandering increasing as the day 
goes on [28]. However, some authors have identi-
fied peak times to be between 2:00 pm and 
4:00 pm [29] or 7:00 am and 7:00 pm [25].

Based on a systematic literature review, 
Robinson et al. [23] identified a lack of robust 
evidence to recommend the use of any specific 
non-pharmacological interventions to reduce or 
prevent dementia-related wandering. However, 
options to consider include physical barriers, 
physical restraints, distraction therapies, sen-
sory therapies, behavioral therapies, caregiver 
interventions, and environmental modifications 
[23, 24]. Non-pharmacological interventions 
should remain the first choice of intervention as 
they are relatively low risk. As with non-phar-
macological interventions, there are no clear 
indications of which type of specific pharmaco-
logical therapy should be used for wandering 
[24]. Furthermore, the use of atypical antipsy-
chotics such as  risperidone and olanzapine 
increased mortality 60–70% primarily from 
heart failure, sudden death, and pneumonia in 
addition to being associated with increased risk 
of falls [24].

 Sundowning

The prevalence rates of sundowning among indi-
viduals with dementia range from 2.4% to as 
high as 66% [27, 30, 31]. Sundowning is thought 
to be the second most disruptive BPSD after wan-
dering by some authors [27], and it causes sig-
nificant caregiver burden often resulting in 
premature institutionalization [27, 32–36]. 
Sundown syndrome in persons with dementia is a 
collection of behaviors representing multiple 
symptoms such as confusion, agitation, anxiety, 
wandering, hallucinations (auditory and visual), 
suspiciousness, and screaming which tend to 
begin in the late afternoon and often continue 
into the evening and night hours [27, 37]. While 
it occurs primarily among the cognitively 
impaired, those exhibiting sundown syndrome 
characteristics may or may not have dementia 
[27]. “Sundowning” is not a psychiatric diagno-
sis but rather a descriptive term. What distin-
guishes sundowning from late afternoon or 
evening wandering are the associated disruptive 
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behaviors [27]. As with wandering, there is not 
an agreed upon consensus of a conceptual defini-
tion or clear underlying etiology of sundowning 
[27, 32, 37, 38].

The etiology of sundowning has generally 
been divided into three major categories: physio-
logical, psychological, and environmental. 
Proposed theories have focused on sensory depri-
vation, circadian rhythm disorders, sleep disor-
ders, maladaptive responses to environmental 
stimuli, temporal changes in body temperature, 
medication side effects or “wearing off” often 
from antidepressants and antipsychotics, and 
medical and psychiatric conditions [27, 32, 39, 
40]. In a qualitative study by Nowak and Davis, 
six behavioral characteristics of sundowning 
were identified: physical aggression, resistive-
ness, disconcerted verbalizing, nighttime sleep-
lessness, wandering, and daytime sleepiness [41]. 
Diagnosis of sundowning is strictly clinical as 
there are no lab tests or imaging to confirm diag-
nosis. There is also semantic confusion between 
sundowning and delirium as sundowning is often 
called nocturnal delirium [37]. However, delirium 
is characterized by altered behavior and mental 
status with an acute onset, fluctutating course, 
inattention, and either disorganzied thinking or an 
altered level of consciousness which is consid-
ered a medical emergency [37, 42]. The majority 
of authors argue sundowning, unlike delirium, is 
not associated with an acute medical illness or 
high mortality [27, 36, 40, 42]. Yet, some authors 
have identified delirium as a precursor to sun-
downing [27] and is considered a marker of frailty 
[39, 40, 43].

Treatments for sundowning consist of both 
non-pharmacological and pharmacological inter-
ventions. Effective interventions have included 
light therapy to improve quality of sleep, music 
therapy, aromatherapy, caregiver education, the 
use of melatonin in those with circadian rhythm 
disruptions, acetylcholinesterase inhibitors 
(AChEIs) (although no strong evidence exists for 
their use), and the use of antipsychotics (the 
most widely used for symptoms of sundowning) 
with risperidone being one of the most com-
monly used medications. There is a paucity of 
research on prognosis of persons experiencing 
sundowning syndrome. In addition, there is lim-
ited data on prevention measures [27].

 Shadowing

A common BPSD is shadowing or the following 
closely of another person contributing to signifi-
cant caregiver burden from stress, lack of privacy, 
anger, and anxiety [44, 45]. Prevalence is difficult 
to determine as shadowing is often grouped 
within other measurement tools such as the anxi-
ety subscale of the Neuropsychiatric Inventory 
(NPI) [46], the Revised Memory and Behavior 
Problems Checklist (RMBPC) [47], and in 
“other” categories [45]. When examining the 
relationship between results of the Mini-Mental 
State Examination (MMSE) and Clinical 
Dementia Rating (CDR) scale, an inverse rela-
tionship was noted with an increase in anxiety 
and shadowing to a decrease in cognitive func-
tion [48, 49]. Prevalence rates of 14% at baseline 
and as high as 62% at 5 years were noted by 
researchers administering the anxiety subscale of 
the NPI in community-dwelling older adults in 
Cache County, Utah [50].

It has been suggested that shadowing is a 
result of fear, uncertainty, or feelings of inse-
curity [44] and is considered the most intrusive 
BPSD occurring in the later stages of dementia 
[44]. In AD, progressive neurodegeneration 
occurs over a period of years with the temporal 
lobes and limbic areas being the regions expe-
riencing the greatest changes [45]. A relation-
ship has been suggested between persons with 
dementia who had genetic variation in the 
serotonin transporter gene with short alleles 
and activation of the amygdala [51] as well as 
short alleles and risk for unresolved attach-
ment issues [52]. While the temporal lobes and 
limbic areas are impacted by Alzheimer’s, the 
orbitofrontal cortex does not appear to be 
impacted to the same degree, an area which 
contains survival-based instinctual behaviors 
such as proximity seeking [45, 53]. Like sun-
downing, shadowing is more frequent in the 
late afternoon or early evening [44], and shad-
owing may precede sundowning in some per-
sons with dementia. Psychoeducational 
interventions are primarily focused on the 
caregiver and are centered on disease-based 
changes, distraction, caregiver self-efficacy, 
environmental modifications, and journaling 
[45, 54].
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 Hoarding

Hoarding disorder (HD) is a chronic condition 
with symptoms being described along a contin-
uum of collecting items to self-neglect, with 
prevalence rates among persons with dementia 
ranging from 1 to 22% [55, 56]. Not only do per-
sons with HD collect an excessive amount of 
objects, but they also have intense difficulty dis-
carding or separating with items to the point 
rooms cannot be used for their original purpose 
[55–58]. It has long been suggested that hoarding 
resulted from obsessive-compulsive disorder 
(OCD) and obsessive-compulsive personality 
disorder (OCPD); however, recent evidence over 
the past two decades suggests that hoarding is a 
new diagnostic category and was recognized in 
the Diagnostic and Statistical Manual, 5th edi-
tion (DSM-5), as a distinct disord Hoarding dis-
order (HD)er: hoarding disorder (HD) [55, 57]. 
While hoarding can occur in OCD, 60–80% of 
the cases are independent of OCD with differing 
neurocognitive profiles as well as treatment out-
comes [55, 58]. Obsessive-compulsive disorder 
symptoms fluctuate over time yet remain rela-
tively consistent. Hoarding symptoms, on the 
other hand, tend to be progressive, slowly increas-
ing over time, and appear to be related to deficits 
in executive function [58]. Hoarding behaviors in 
dementia are more common when individuals are 
less severely impaired, and while persons with 
HD may develop dementia in late life, persons 
with dementia can develop hoarding symptoms 
creating investigative chal Hoarding disorder 
(HD)lenges for researchers [55].

Once considered a low-severity behavior, HD 
is now recognized to contribute substantially to 
caregiver burden and, for the hoarder, social iso-
lation, health risks, functional impairment, and 
distress [56, 58]. Selective serotonin reuptake 
inhibitors (SSRIs) are commonly used for hoard-
ing in OCD; however, there is no empirical sup-
port regarding specific medications for hoarding 
in dementia. Yet, SSRIs as well as serotonin- 
norepinephrine reuptake inhibitors (SNRIs) 
remain the most commonly used pharmacologic 
treatment for HD [56, 58]. Additionally, while 
behavioral interventions have shown promise for 
hoarding in persons with developmental disabili-
ties, previous samples had not included persons 

with dementia [56]. Current literature identifies 
cogni Hoarding disorder (HD)tive behavioral 
therapy (CBT) as the key feature of psychother-
apy for persons with HD [55, 58].

 Aggression

Aggression occurs between 25 and 87% of 
elderly residents living in nursing homes with 
cognitive decline [59–63]. Aggression has been 
linked to atrophy of the frontal, insular, amyg-
dala, cingulate, and hippocampal regions of the 
brain [64]. Evidence varies on whether behav-
ioral symptomatology emerges with a decline in 
cognition [7, 64, 65]. Genetic studies in AD 
show a significant association between the num-
ber of apolipoprotein E (APOE) epsilon 4 
alleles present, with delusions and more severe 
agitation and aggression being seen among 
homozygous APOE epsilon 4 carriers [66]. 
Aggression is also associated with psychosis, 
depression, and agitation [67]. Among individu-
als with AD, psychosis is associated with low 
education (mild/moderate stages) and African 
American race (moderate/severe stages) [67]. 
Other studies show aggression as more likely if 
the individual has a history of conduct disorder 
[61], requires more assistance with personal 
care [4], and has pain [8, 68–71] and disruptions 
in sleep [72].

Aggressive behavior can be physical or verbal 
and contribute to burnout among caregivers. One 
study revealed that 27% of geriatric patients dis-
played verbal assaults, and 20% of these elderly 
patients engaged in physical assaults [73]. As 
staff and others withdraw from aggressive 
patients, the result can lead to an increase in the 
patient’s disorientation and frustration and lower-
ing of self-esteem [74]. Frequently, team meet-
ings to review triggers to aggression can be useful 
in limiting this behavior in residential settings.

It is estimated that approximately 77% of the 
challenging behaviors are psychosocial in 
nature and are modifiable with non-pharmaco-
logical strategies [75–77]. Helpful strategies 
include limiting unnecessary stimulation [6] 
and person- centered care (e.g., considering the 
person over the task, approach of gentleness, 
verbal support) [77–84]. Individualizing music 
has been effective in providing short-term 
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reductions in agitation [85, 86]. Training care-
givers in models of care such as the progres-
sively lowered stress threshold (PLST) model 
[81, 87, 88]; the Antecedent, Behavior, 
Consequence Model [89]; bathing without a 
battle training [78]; or other behavioral man-
agement training programs [90] has shown a 
reduction of aggression behaviors with per-
forming activities of daily living (ADLs).

Psychotropic medications have had some value 
in treating aggression in individuals with demen-
tia, but none are indicated for aggression in 
dementia [91]. Caution is indicated when using 
these medications due to the risk of adverse 
effects, particularly the increased risk of cardio-
vascular events and early mortality [91]. A sys-
tematic review showed that off-label use of 
atypical antipsychotics for treating AD-related 
agitation showed only modest efficacy or no ben-
efits when compared with placebo [92].

Antipsychotics [olanzapine, risperidone] have 
been found to be useful for short-term use (6–12 
weeks) for the management of anger, aggression, 
and paranoia among individuals with AD [some 
clinical improvement] [93, 94]. Short-term use of 
propranolol has shown efficacy in improving agi-
tation/aggression including uncooperativeness 
and anxiety in nursing home residents with prob-
able or possible AD [95].

Electroconvulsive therapy has shown promise 
in a few descriptive studies to be a safe treatment 
option for reducing symptoms of agitation and 
aggression among individuals with dementia 
whose behaviors are refractory to medication 
management [96, 97].

 Stubbornness and Uncooperativeness 
with Care

Stubbornness and uncooperativeness with care 
among individuals with dementia has been shown 
to be related to unmet needs with pain control 
[98, 99], communication deficits with deteriorat-
ing cognitive status [67], and declining functional 
status [65]. One study of self-destructive behav-
ior in a nursing home environment showed that 
uncooperativeness with care was associated with 
LTC settings in which there were fewer policies 
and training for staff on dealing with difficult 
behaviors [100].

In a systematic review of RCTs and quasi- 
experimental studies, playing patient-preferred 
music [101, 102] and person-centered care sig-
nificantly reduced uncooperative behavior [101]. 
Education of the caregivers on managing behav-
iors has been successful in reducing behavioral 
symptoms and promoting positive affect among 
individuals with dementia [103]. Intervention 
protocols that showed positive effect included 
complex guideline-based interventions [104], 
education to modify antecedents and conse-
quences of the behavior [105], and individualized 
interventions for the resident [106]. For verbal 
aggression, an individualized protocol for man-
aging behavior that includes addressing needs for 
comfort, social interaction, and sensory stimula-
tion was significant in reducing disrupted behav-
ior during the actual intervention [107].

Despite the value of person-centered care man-
aging disruptive behaviors, it is not often imple-
mented. A study of older adults living in a rural 
area showed that caregivers had a good under-
standing of possible underlying causes of behav-
iors among individuals with dementia, but a poor 
understanding of appropriate methods of man-
agement and resources available to assist them. 
Time constraints were frequently cited by respon-
dents as being problematic in managing behav-
ioral problems [108].

Uncooperative behaviors are often amenable 
to pharmacological management strategies. 
Short-term use of propranolol may be helpful 
specifically for aggression and uncooperative-
ness; however, its usefulness in the very old and 
frail population is limited by the high frequency 
of relative contraindications to beta-adrenergic 
antagonist treatment and diminution of initial 
behavioral improvements over time [95].

Low-dose antipsychotics have been useful in 
treating behaviors [109] but are limited by extra-
pyramidal effects, anticholinergic effects, seda-
tion, postural hypotension, risk of falls, 
cardiovascular accidents, torsade de pointes, and 
death [110].

Carbamazepine used to treat agitation, hostil-
ity, and uncooperativeness in severely demented 
individuals with AD who had failed antipsychotic 
treatment showed significant improvements in 
factor score activation and hostility after 4 weeks 
[111].
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 Inappropriate Sexual Behavior

Normal aging slows the sexual cycle, but does 
not take away the elder’s capacity to enjoy sex as 
a way of expressing closeness. With cognitive 
decline, it can be difficult for the older adult to 
appropriately express their need for intimacy. 
Inappropriate sexual behavior (ISB) with demen-
tia occurs between 2 and 25% of individuals with 
cognitive decline and is defined as any verbal or 
physical action of a sexual nature that is dis-
played in an inappropriate social context, causes 
distress to all those involved, and impairs the care 
of the patient in that environment [10, 112, 113]. 
Types of ISBs include sexual talk, acts, implied 
sexual acts (pornography) [114], or false sexual 
allegations (delusions, hallucinations, delusional 
obsessions). Sexual behaviors can be further 
defined as intimacy seeking or disinhibition 
[115].

Sexual behavior is natural and those with 
dementia have the same right as others to 
express their sexual feelings. Assessment of a 
person’s competency to engage in a sexual rela-
tionship is necessary to avoid a violation of 
rights, protect vulnerability to exploitation, and 
minimize risk of harm. For proper diagnosis 
and to determine appropriate intervention strat-
egies, a thorough assessment must include the 
type and frequency of behavior, the context and 
contributing factors, whether the behavior is 
problematic or poses risk and if so to whom, 
whether the patient is competent, or whether 
behavior is a sign of self-care deficit rather than 
an ISB [113, 116].

Assessments and evaluations should be care-
fully documented to support the use of manage-
ment strategies. The St. Andrew’s Sexual 
Behaviour Assessment (SASBA) instrument was 
developed as a valid and reliable tool to measure 
and record ISB [117]. This scale allows observa-
tion and determination of severity of four catego-
ries of ISB (verbal comments, noncontact, 
exposure, and touching others) which can help 
standardize behavioral outcomes.

In a review of literature, ISBs occur from a 
relationship between the neurological, physical, 
psychological, and environmental factors [118]. 
The most prominent change in frontotemporal 
dementia is hypo-sexual behavior [119]. ISBs 

can be the result of damage to four different 
brain regions: the frontal lobes, the temporolim-
bic system, the striatum, and the hypothalamus 
[112]. Damage to the frontal system can result 
in disinhibition as seen in various dementias, 
multiple sclerosis and frontal tumors, and stroke 
[112, 120, 121]. Disruption of the temporolim-
bic system may result in hypersexual behaviors 
such as those observed in strokes, tumors or epi-
lepsy involving the temporal lobes, or the 
Kluver-Bucy syndrome (i.e., bilateral medial 
temporal lobe dysfunction characterized by 
hypersexuality, hyperorality, emotional placid-
ity, and an inability to recognize objects or 
faces) [122, 123]. Pathology involving the stria-
tum (seen in cases of Parkinson’s disease, 
Tourette’s syndrome, and Huntington’s disease) 
may produce obsessive- compulsive features, 
including sexual fixations. Lesions of the hypo-
thalamus can provoke hypersexual behavior. An 
example of such hypothalamic damage is the 
uncommon Kleine-Levin syndrome, which is 
typically seen in adolescent males and involves 
alternating episodes of hypersomnia and hyper-
phagia [112].

Sensory impairments, delusions, and mis-
identifications may be a factor in ISBs. 
Premorbid behaviors and mood disorders can 
affect sexual interest and misinterpretation of 
cues. Social factors include lack of usual sexual 
partner, lack of privacy, understimulating, or 
unfamiliar environments. Alcohol and benzodi-
azepines can produce disinhibition, and L-dopa 
can cause hypersexuality in people with 
Parkinson’s disease [113]. The sudden emer-
gence of ISB can herald delirium, and a compre-
hensive approach is needed to rule out underlying 
medical illness [124].

Treatment should involve clarifying the dif-
ferential diagnoses such as psychosis, mood 
disorders, and delirium and the use of agents 
that can trigger disinhibition or hypersexuality 
(levodopa, benzodiazepines, alcohol, and 
stimulants).

First-line treatment for ISBs is the use of non- 
pharmacological strategies and the involvement 
of the caregiver or family for support. Treatment 
strategies include the removal of precipitating 
factors (e.g., overstimulating television or radio 
programs), modifying triggers (monitoring if 
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another resident reminds the patient of his/her 
spouse), distraction, providing consistent and 
gentle redirection, avoiding confrontation, reduc-
ing communication barriers [121], involvement 
of geriatric medicine specialists [125], and cre-
ative strategies to help release sexual urges [126]. 
Modifications to clothing (e.g., trousers that open 
in the back or have zippers removed) may also be 
helpful.

Suggested pharmacological management 
strategies for ISBs in dementia are based on case 
reports and uncontrolled studies [124] and must 
be used with caution in view of their possible 
adverse effects among the older adult popula-
tion. Pharmacologic treatments include (1) anti-
depressants including sertraline [127], paroxetine 
[128], citalopram [129, 130], clomipramine 
[131], and trazodone [132]; (2) antiandrogens 
including medroxyprogesterone acetate [133–
136], cyproterone, [137, 138], and finasteride 
[139]; (3) LHRH agonists including leuprolide 
[140]; (4) estrogens including diethylstilbestrol 
[138, 141] and oral or transdermal estrogen 
[142]; (5) antipsychotics including haloperidol 
[143, 144] and quetiapine [145–147]; (6) anti-
convulsants including gabapentin [148–150] and 
carbamazepine [151–153]; (7) cholinesterase 
inhibitors including rivastigmine [154] and 
donepezil [155]; (8) cimetidine [156]; (9) beta 
blockers including propranolol [140] and pindo-
lol [157]; and (10) other drugs including keto-
conazole and spironolactone [156]. Based on a 
link identified between the cannabinoid pathway 
and dementia [158, 159], a case report showed 
nabilone, a synthetic cannabinoid, improved sex-
ual disinhibition associated with dementia in a 
patient who was refractory to other treatment 
modalities [160].

Algorithms have been proposed based on 
severity of behaviors [142, 161]. Unless the 
patient is engaging in or theatening dangerous 
acts involving physical contact, serotoninergics 
(first choice, SSRIs; second choice, TCAs) are 
first-line agents followed by antiandrogens 
(cyproterone acetate or medroxyprogesterone 
acetate) as second-line agents. LHRH agonists 
(first choice) and estrogens (second choice) are 
considered third-line agents. Combination ther-
apy is reasonable if the individual fails to respond 
to monotherapy.

 Repetitive Behaviors

Repetitive behaviors, including repetitive ques-
tioning and repetitive actions, are thought to be 
amnestic behaviors among BPSD [162, 163] 
(old 2–3). While repetitive questioning (the most 
frequent repetitive behavior) is common in the 
early stages of dementia, repetitive actions are 
often not seen until the person’s dementia is 
more advanced [162–164]. Among individuals 
with dementia, repetitive behaviors are often due 
to anxiety, frustration, challenges with coping 
from multiple stimuli, environmental depriva-
tion, and unmet needs [165]. Repetitive behav-
iors are also hypothesized to be a result of 
disruption in the basal ganglia or corticostriatal 
structures [164] as well as an increase or preser-
vation of regional cerebral blood flow in the left 
pericallosal region [162]. While typically not 
harmful, repetitive behaviors can add to care-
giver burden (AA). Suggestions for managing 
repetitive behaviors tend to focus around diver-
sions, redirection, reassurance, and behavioral 
interventions such as purposeful activities and 
memory books [165].

 Vocally Disruptive Behavior

Vocally disruptive behavior (VDB) includes 
repetitive questions, frequent requests for atten-
tion, complaining, whining, making strange 
noises, screaming, using abusive language, 
moaning, perseveration, and repetitive and inap-
propriate requests. It is estimated that vocally 
disruptive behaviors occur in approximately 
11–30% of nursing home residents [166, 167].

VDB is often related to vulnerability, suffer-
ing, and a loss of meaning [99, 168–170]. The 
most prevalent unmet needs identified as causes 
of VDB include boredom/sensory deprivation, 
loneliness/need for social interaction, and the 
need for meaningful activity. Discomfort is 
also commonly associated with VDB [99, 170]. 
In one study, negative vocalizations were asso-
ciated with infantilizing communication (elder-
speak) [171].

VDB often occurs in advanced stages of 
dementia [172]. Other causes of VDB include 
physical discomfort, psychiatric illness (psycho-
sis, hallucinations, delusions, self-stimulation, 
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depression, anxiety/panic, prior history of loss, 
abuse, or stress), and social factors (social isola-
tion or sensory deprivation) [166]. Case studies 
of VDB have shown this behavior is reinforced 
by contingent attention by the nursing staff 
[173].

Consequences of VDB include aggression by 
other residents in nursing home (NH) settings 
[174], caregiver burden, early NH placement, 
overuse of polypharmacy, and increased health-
care costs [175].

McMinn et al. suggest interventions targeted 
toward treating neurological causes of VDB, 
addressing unmet needs, increase stimulation to 
address possible deprivation or loneliness, and 
the use of behavioral approaches including rein-
forcing more adaptive behaviors [166]. It is 
realistic to expect a residual level of VDB even 
after interventions [176]. In addition, targeted 
training to the caregivers and providing consul-
tation to support patient-centered care may 
reduce caregiver burden with this challenging 
behavior [177].

Treatment of VDB has limited efficacy. The 
type of intervention chosen should be guided by 
the assessment and be included in the patient’s 
care plan to ensure consistency. Addressing 
sensory deprivation, social isolation, disorien-
tation, communication deficits, discomfort, and 
pain in nursing care plan was effective when 
followed [178]. In one study, preferred music, 
one-to-one social interactions, and watching a 
family- generated videotape were effective in 
decreasing VDB over nonintervention controls 
[179]. The value of case conferences to manage 
VDB has mixed results [180]. Communication 
skills training and behavioral management of 
nursing assistants demonstrated a positive 
reduction of VDB [181]. Operant treatments 
and contingent attention to quiet behavior had 
limited success and appear to be more accept-
able to nursing staff and elderly individuals 
[181, 182].

Evidence indicates that treatment with antide-
pressants may reduce VDB [166]. Treatment 
with risperidone has also shown benefit in the 
management of VDB, particularly if the VDB is 
associated with psychosis or aggression [183]. A 
few case reports also indicate the value of using 
ECT for managing VDB [184].

 Restraints

Evidence indicates that restraints are often used 
among older adults who exhibit poor participation 
with activities of daily living (ADL), who demon-
strated severe cognitive and mobility impairments, 
who had repeated verbal and physical agitation, 
and among those with a history of previous fall 
and/or fracture [185–188]. Restraints are often 
used with the goal of protecting the patient or oth-
ers from harm or to permit necessary care or treat-
ment [188] with the mistaken belief that they are 
necessary to ensure safety, provide postural sup-
port, or prevent falls. Despite its common use, there 
is no literature that indicates that restraints actually 
protect patients [189] or prevent falls [190–194]. 
Restraints can also result in fractures [194], can 
worsen psychological well-being [195], and can 
promote the negative effects of immobility includ-
ing functional and cognitive decline [196, 197], 
incontinence, pressure ulcers, weakening, increased 
dependency and regressive behaviors, and even 
death [198]. Older adults in restraint had longer 
lengths of stay in the hospital [199] and demon-
strated decreased quality of life [200]. The use of 
restraints may also contradict the older individual’s 
right to freedom, autonomy, and respect [201].

Evidence indicates that there are inconsisten-
cies regarding the nursing staff’s definition of 
restraints [202] and the mistaken belief that the 
utilization of restraints among the elderly bene-
fits the institution [201]. Due to the dangers asso-
ciated with the use of restraints among the elderly, 
the Omnibus Budget Reconciliation Act (OBRA) 
of 1987 places strict regulations on their use 
among this vulnerable population [203]. These 
regulations have helped reduce the use of restraint 
among older adults [204].

Physical restraints include any method or 
device that limits a person’s freedom to move or 
access his or her body and/or cannot be easily 
removed. It is the intent of the method or device 
on the person that causes it to be a restraint. 
Examples of physical restraints include:

• Side rails on beds used to prevent the patient 
from leaving the bed

• Limb and waist restraints
• Hand mitts that restrict movement in the fin-

gers/wrist
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• Geri chairs
• Over-the-bed tables and trays that cannot be 

removed without help
• Chairs or recliners that do not let a person get 

up on his or her own
• Keeping a person in a closed or locked area 

for long periods of time
• Positioning a wheelchair so that the person 

cannot move it or get out of it

Chemical restraint includes any medication 
that is used involuntarily with the intent of 
restricting a person’s behavior or function 
[205].

Restraint alternatives must be attempted and 
found to be unsuccessful before using restraints 
[206]. Programs that are successful in reducing 
restraint include a person-centered approach, 
assessing and monitoring for changes in behav-
ior, environmental modifications, flexibility, team 
dialogue, and respect for patient’s needs and 
rights [207]. Education to staff and families has 
been found successful in promoting restraint 
reduction [208–210] and the use of psychotropic 
drugs [211].

 Conclusions
Evidence indicates that BPSD are not uncommon 
and worsen outcomes among individuals with 
dementia. Additionally, BPSD poses a significant 
risk for harm to the older adult with dementia and 
their caregivers. Often the etiology for many of 
these behaviors is multifactorial with close inter-
actions between the biological, psychological, 
and social factors. Current evidence does not 
indicate which type of non-pharmacological or 
pharmacological therapies is most effective in the 
treatment of these behaviors. But, non- 
pharmacological strategies are preferred given 
the significant risks associated with the use of 
pharmacological agents among individuals with 
dementia. Individualized treatment approaches 
are recommended, and in most cases psychoedu-
cation to caregivers and staff to increase under-
standing of underlying causes of these behaviors 
and options for management has been found to be 
helpful.
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 The Role of the Geriatric 
Psychiatrist in Health-Care 
Systems
The process of aging involves the intersection 
of physical, mental, and emotional health, per-
sonal values and beliefs, and individual’s role in 
the immediate family and the society at large. 
Each of these factors influences the others with 
consequences for the overall well-being of an 
older adult. Optimal care of geriatric mental 
health patients can never be isolated from the 
above domains. It requires the collaboration of 
multiple specialized disciplines, in a setting that 
is best suited to deliver health care to an indi-
vidual in question, against the background of 
finite resources. The latter includes financial 
resources as well as the limited availability of 
clinicians with specialized training in geriatric 
mental health.

In 2008, the Institute of Medicine (IOM) 
released a report titled “Retooling for an Aging 
America: Building The Health Care Workforce,” 
highlighting the workforce crisis in the care of 
older adults. The proportion of the population 
over age 65 is expected to increase from 12.4% 
of the total US population in 2000 to 20% by the 
year 2030 [1]. During the same time period, the 
number of older adults with psychiatric illness is 
expected to increase twofold to a total of 15 mil-
lion [2]. Presently, there are about 1700 board- 
certified geriatric psychiatrists in the United 
States—one for every 23,000 older Americans. 

That ratio is estimated to diminish to one geriat-
ric psychiatrist for every 27,000 individuals 65 
and older by 2030 [3]. Clearly, there will be a 
growing need for an increased number of physi-
cians with this training as well as the judicious 
use of the existing mental health-care 
workforce.

Older adults are found in a variety of clinical 
and residential settings: homeless shelters, per-
sonal homes, ambulatory care services, acute 
care and partial hospitals, adult day care, sub-
acute care facilities, nursing homes, assisted liv-
ing facilities, subsidized senior housing, naturally 
occurring retirement communities (NORCs), and 
hospice care settings. Each of these is governed 
by different systems of organization and sources 
of funding. The diversity of the settings and the 
multitude of issues facing older adults make it 
imperative that the geriatric psychiatrist partners 
with providers from other disciplines. These 
include internists,  geriatricians, neurologists, 
nurses, social workers, discharge planners, elder 
law attorneys, psychologists, and occupational 
and physical therapists. The geriatric psychiatrist 
is expected to be familiar with the structure and 
complexity of each of these settings to be able to 
provide good quality of care to patients and 
families.

The field is evolving in terms of novel service 
delivery approaches suited to serve older adults. 
For example, the collaborative care model is 
gaining ground across institutions. The Improving 
Mood-Promoting Access to Collaborative 
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Treatment (IMPACT) collaborative care manage-
ment program is the most frequently cited model 
in this regard. Patients in the study who received 
the IMPACT intervention had access to a depres-
sion care manager (trained nurse or psychologist) 
who was supervised by a psychiatrist and a pri-
mary care liaison [4]. The care manager offered 
psychoeducation, care management, support of 
antidepressant management (prescribed by the 
primary care physician), or brief psychotherapy. 
The psychiatrists supervised every patient’s treat-
ment plan and offered in-person consultations to 
patients with diagnostic challenges or unsatisfac-
tory improvement. At the end of the follow-up 
period, patients who received this intervention 
were found to have greater reduction in depres-
sive symptoms, more satisfaction with their care, 
less functional impairment, and a higher quality 
of care, when compared to those who received 
the usual treatment by their primary care physi-
cians. This model is an example of a successful 
multidisciplinary approach that utilized the psy-
chiatrist as a consultant in a judicious manner to 
achieve effective outcomes. This model also rec-
ognizes the chronicity of medical and psychiatric 
conditions constituting geriatric syndromes, the 
impact of mental health on compliance with 
medical treatment, the need for medical monitor-
ing for the side effects of psychotropic medica-
tions, the challenges of making multiple clinic 
visits for the frail older adult, and the stigma 
around seeking specific mental health care.

Home-based mental health care of older adults 
is also gaining momentum. Reifler and Bruce 
reviewed existing programs across the nation, in 
which they highlighted the clinical focus, staff-
ing, and budget of each program. The authors 
drew attention to the complex needs of home-
bound adults and recommended partnering with 
health, social, or aging service organizations. 
They also called for incorporating services for 
transportation, meals, financial counseling, and 
legal advice into the model [5]. The role of a geri-
atric psychiatrist in the hospital and long-term 
care settings similarly encompass clinical care of 
the individual patient and areas of collaboration 
with allied disciplines. They are covered in the 
corresponding sections of the book, to which 
readers are referred.

The geriatric psychiatrist is required to simul-
taneously play the roles of an individual clini-
cian, a team member, a leader, and an educator. 
This necessitates an in-depth understanding of 
psychiatric, medical, social, ethical, and legal 
challenges that the process of aging thrusts upon 
older adults and their families. The next few sec-
tions of this chapter will provide an overview of 
the interplay between clinical, ethical, and legal 
challenges in the care of the older adult and the 
role of the geriatric psychiatrist in helping 
patients and families work through these 
situations.

 Ethical Issues in Geriatric 
Psychiatry

 The Case of Mr. B

Mr. B is a 75-year-old man who was brought to 
the emergency room (ER) of a tertiary care hos-
pital with shortness of breath. His medical his-
tory included Type 2 diabetes, hypertension, and 
aortic stenosis. He also had a diagnosis of major 
depression for which he had been in treatment. 
He was diagnosed with acute decompensation of 
congestive heart failure and admitted to the medi-
cal inpatient unit where he received treatment for 
his congestive heart failure. Echocardiogram 
indicated severe aortic stenosis, for which the 
consulting cardiology team recommended aortic 
valve replacement surgery. Mr. B declined the 
option of surgery, expressing that he had lived “a 
long and full life” and that he did not wish to 
undergo any surgical intervention. The medical 
team was concerned that Mr. B was depressed 
and that this was influencing his decision. 
Therefore, they requested psychiatric consulta-
tion to evaluate his capacity to make a decision 
regarding aortic valve replacement surgery.

At the time of the evaluation, Mr. B demon-
strated mild depressive symptoms but without an 
active death wish. However, significant deficits in 
memory and language were observed. His three 
adult children, all of whom lived in different cit-
ies, visited him in the hospital. They shared with 
the psychiatrist that the patient’s home condition 
had significantly deteriorated from the last time 
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they visited him. They found numerous unpaid 
bills and unopened medication bottles that lay 
scattered. Mr. B scored 18/30 on the Montreal 
Cognitive Assessment Test (MOCA), corre-
sponding to moderate dementia [6].

On psychiatric evaluation, Mr. B was found to 
have the capacity to refuse surgery. Within a few 
days, he was medically stabilized and deemed 
ready for discharge from the hospital. He wished 
to return home, said that he “valued” his indepen-
dence greatly and did not think he needed any 
assistance. The medical treatment team consulted 
psychiatry once again to assist in determining if 
Mr. B had the capacity to live independently. His 
family wished to know if they should take over 
the management of finances.

The vignette described above raises important 
questions that relate to the care of Mr. B. Does he 
have the capacity to refuse aortic valve replace-
ment surgery? How does his dementia impact 
this capacity? Is he safe to go home and continue 
to live independently? Can he manage his 
finances? More importantly, does he have the 
capacity to make those choices for himself?

Geriatric psychiatrists frequently find them-
selves in the position of sorting through clinical 
and ethical dilemmas in their work with older 
patients. Clinicians must have a solid under-
standing of these concepts as scenarios such as 
the case of Mr. B are common. They impact the 
care of older adults and even form the basis of 
legal implications for them. The Belmont 
Report developed by the National Commission 
for the Protection of Human Subjects of 
Biomedical and Behavioral Research identified 
four ethical principles vital to health care, 
namely, autonomy (the act of self-determina-
tion), beneficence (the act of doing good), non-
maleficence (the act of doing no harm), and 
justice (act of appropriate use of scarce health-
care resources) [7]. Ethical issues arise in the 
clinical setting, such as the case of Mr. B, when 
one or more of these principles are in conflict 
with each other.

This section will provide an overview of com-
mon ethical challenges that arise in the care of 
elderly patients and offer a practical approach to 
understanding and managing them. We will first 
examine how age and the process of aging influ-

ence decision-making and introduce unique ethi-
cal dimensions to clinical care. This will be 
followed by a discussion of the concepts of 
informed consent and capacity evaluation, with 
focus on common clinical situations encountered 
by geriatric psychiatrists.

 Aging and Decision-Making
Aging, in itself, introduces multiple layers to the 
process of decision-making. Firstly, the increase 
in life expectancy is associated with simultane-
ous increases in the incidence of medical and 
psychiatric illnesses and cognitive and functional 
impairments. The influence of medical 
 technology and the availability of life-support 
measures such as ventilation and artificial feed-
ing have made it possible to externally control the 
time of death, practices that may be in conflict 
with the concept of health and death for some 
individuals. The changing landscape of increas-
ing life expectancy and advances in the health-
care system serves to increase the overall 
frequency of medical decision-making that older 
adults and their families find themselves in.

Secondly, societies vary widely in their per-
ception of aging, a factor that might have both 
explicit and implicit influences on the health 
care of their oldest members. On one hand, 
Daniel Callahan called for age-based rationing 
of health care, a concept that values social jus-
tice above other ethical principles. He stated that 
under economic constraints, scarce resources 
ought to be preferentially allocated to younger 
members of the society. He argued that main-
taining a high quality of life within a finite life 
span was a more reasonable goal than longevity 
alone [8, 9]. On the other hand, some groups 
accord a superior and more respected status to 
the elderly, a viewpoint that values autonomy 
and beneficence [9]. Thirdly, individuals and 
societies differ in their preference for autonomy 
versus reliance on family members for joint 
decision-making [9]. Lastly, elderly individuals, 
by virtue of extensive life experiences, have 
well-formed perspectives on quality of life, lon-
gevity, and losses. These values impact their 
decision-making [9].
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 Autonomy and Informed 
Consent
Medical ethics stresses on the principle of auton-
omy which implies that individuals should be 
allowed to make independent choices and act in 
accordance to them without coercion [10, 11]. 
The concept of informed consent was born out of 
the necessity to honor autonomy. Informed con-
sent is based on the availability of relevant infor-
mation, decisional capacity, and voluntarism [11, 
12]. Older adults are vulnerable to several condi-
tions that may affect their ability to provide 
informed consent. Visual and hearing impairment 
and incorrect assumption on the part of younger 
providers about an older adult’s level of knowl-
edge about existing medical treatments are some 
of the conditions that hinder the availability of 
adequate information. Voluntarism is the ability to 
make choices without coercion. It may be affected 
by cognitive impairment, specifically executive 
dysfunction [11, 13]. The presence of apathy 
which may be an accompanying feature of demen-
tia and psychotic or mood disorders are factors 
that could affect the ability to make a free choice, 
independent of whether the individual possesses 
decisional capacity or not [14]. The possibility of 
coercion on the part of caregivers is something all 
geriatric psychiatrists must be sensitive to [11].

 Decisional Capacity
Decisional capacity entails the ability to under-
stand information relevant to a clinical situation 
and about the available choices, to understand 
how the situation at hand is applicable to them, to 
reason about the information and choices avail-
able, and to also make and express a consistent 
choice [10, 11, 15]. Decisional capacity is spe-
cific to the context, the task at hand, and the time 
of the evaluation. For example, an individual may 
possess the capacity to make a decision about a 
specific diagnostic test (such as colonoscopy) but 
lack the capacity to make a decision about living 
independently.

Capacity may be adversely affected by several 
medical and psychiatric conditions. Delirium, 
which is common in the elderly and contributed 
to by several medical conditions, is a common 

cause of impaired capacity. Decisional capacity 
impaired by delirium may fluctuate with time. 
Dementia, by impacting memory, judgment, and 
problem-solving, is another important contribu-
tor to decisional incapacity in older adults. A 
cross-sectional study focusing on the capacity to 
participate in research found that greater than 
60% of individuals with mild to moderate 
Alzheimer’s disease (AD) were found to lack 
decisional capacity [16]. Huthwaite et al. con-
ducted a 2-year follow-up study and found that 
even at baseline, individuals with AD demon-
strated impaired decisional capacity across 
domains of understanding information, 
 appreciating its relevance and reasoning. On fol-
low-up, the AD group had experienced further 
decline across all four domains, with the greatest 
impairments being in the understanding and rea-
soning functions [17]. Parkinson’s disease (PD) 
was found to be associated with impaired deci-
sional capacities, even among individuals who 
did not have accompanying dementia, with fur-
ther decline after they developed dementia [11, 
18]. Depressed individuals, especially those with 
pronounced hopelessness have been reported to 
overestimate risks and underestimate benefits 
from medical interventions [11, 19]. When com-
pared with individuals with depression- and age- 
matched controls, a higher proportion of 
individuals diagnosed with schizophrenia lacked 
the capacity to make medical decisions. They 
demonstrated poorer understanding, apprecia-
tion, and reasoning abilities [10, 20]. Poor insight, 
i.e., lack of awareness of their illness, is found to 
be a strong predictor of impaired decisional 
capacity among individuals with psychiatric ill-
nesses [21].

 Capacity Versus Competence
Competence is a term that is frequently encoun-
tered in the context of capacity to make decisions 
[22]. Although capacity and competence are used 
interchangeably, competence is by definition a 
legal construct determined by the court of law, 
while capacity is a clinical construct determined 
by clinicians. Competence is dichotomous and 
fixed—an individual is either competent to per-
form a task or not. Capacity, on the other hand, 
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can fluctuate with time. A “sliding scale” 
approach is considered acceptable while evaluat-
ing capacity: for a high-benefit and low-risk 
intervention, the standard required for consent is 
lower; for a high-risk or low-benefit intervention, 
more stringent standards are expected [22].

 Assessment of Capacity
Psychiatrists are frequently consulted to assess 
the capacity of patients to make medical deci-
sions [22]. Although this consultation is most 
commonly requested in the hospital setting when 
a patient refuses a recommended intervention, a 
psychiatrist may also be called upon to assess 
capacity if it is suspected that a patient is con-
senting to an intervention without adequate 
understanding.

Firstly, clinicians must be sensitive to the pos-
sibility of decisional incapacity among older 
adults. While no specific diagnosis automatically 
amounts to incapacity, it is important for clini-
cians to be aware of the illnesses described in the 
previous section, which have been frequently 
associated with impaired capacity. The next step 
is to clarify the referral question and become 
familiar with the situation at hand. For example, 
an assessment of the capacity to make medical 
decisions would entail adequate familiarity on 
the part of the consulting psychiatrist regarding 
the patient’s illness and the choices being offered 
to them. The psychiatrist must then ensure that 
the patient has received adequate information 
about their illness as well as the risks and benefits 
of the intervention recommended to the patient. 
A consultant may additionally request that the 
treating medical or other specialty team be pres-
ent at the time of the capacity evaluation to pro-
vide the patient with the necessary information to 
aid their decision-making.

There are several validated instruments avail-
able to assess decisional capacity, the most com-
monly used tools being the MacArthur 
Competence Assessment Tool for Treatment 
(MacCAT-T) [23], the Hopemont Capacity 
Assessment Interview (HCAI) [24], and the 
Competency to Consent to Treatment Interview 
(CCTI) [25]. During the interview, the clinician 
must initiate a general discussion about the 

patient’s clinical situation and evaluate the 
patient’s understanding and appreciation of their 
illness and the treatment choices that they are 
being offered. The clinical interview must also 
include an exploration of the patient’s values and 
goals, as these may impact the choices an indi-
vidual makes. Table 31-1 describes the process of 
assessing the capacity of Mr. B to refuse the aor-
tic valve replacement surgery, using the model 
described by Grisso and Appelbaum [26].

While structured cognitive assessments such 
as the Montreal Cognitive Assessment (MOCA) 
[6] may help with clarification of the diagnosis 
that is contributing to incapacity, no specific 
 cutoff scores have been reported that directly pre-
dicts the presence or absence of incapacity [22]. 
Collateral information from family and caregiv-
ers may be helpful in understanding the patient’s 
overall values, general pattern of decision- 
making, and their prior experience with the task 
that they are being evaluated for. For example, an 
individual who has historically made decisions in 
collaboration with family may need to be evalu-
ated through a slightly different angle than some-
one with a history of making decisions 
independently.

Careful documentation of the capacity evalua-
tion is essential. The rationale for whether a 
patient is believed to have or lack decisional 
capacity must be elucidated. In the case of indi-
viduals found to lack capacity, the psychiatrist 
should opine on whether the incapacity is revers-
ible and suggest ways to restore capacity. The 
“legal” section of the chapter will focus on acti-
vation of a health-care power of attorney or 
guardianship for individuals in whom decisional 
capacity for a specific task is found to be irrevers-
ibly lacking.

 Capacity to Manage Finances
Financial capacity is a medicolegal concept that 
defines the ability of an individual to indepen-
dently manage their finances, in a manner that is 
consistent with their values, belief systems, and 
self-interests [27, 28]. Assessment of financial 
capacity has clinical, ethical, and legal implica-
tions for the older adult. It is a key determinant of 
the ability to live independently. Impairment of 
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the ability to manage finances will result in 
decreased access to medical care, housing, and 
social services and make the individual suscepti-
ble to abuse and exploitation.

Adults over the age of 65 years constitute 
approximately 13% of the US population [29] 
and own 34% of the total wealth [30]. It has been 
reported that a whopping $18.1 trillion is man-
aged by older adult households in the country. 
Financial ability is adversely affected by neuro-
degenerative illnesses such as Alzheimer’s dis-
ease (AD), Parkinson’s disease (PD), 
frontotemporal dementia (FTD), as well as disor-
ders like schizophrenia which may compromise 
judgment and problem-solving skills. As the life 
expectancy and incidence of dementing illnesses 
continue to increase, clinicians will frequently 

find themselves in positions of determining a 
patient’s financial capacity.

Financial capacity comprises of a broad range 
of functions, from simple tasks such as naming 
and counting currency to complex tasks such as 
maintaining a checkbook and tipping, under-
standing, and prioritizing bills and to more 
sophisticated tasks such as making investment 
decisions [30, 31]. Allied aspects of this capacity 
are donative capacity and testamentary capacity. 
Marson conceptualized financial capacity as hav-
ing two components, namely, performance and 
judgment components [30]. The performance 
aspect is the ability to execute financial tasks 
such as tipping or paying bills. The judgment 
aspect is an assessment of whether an individual 
possesses appropriate judgment and problem- 

Table 31-1. Clinical assessment of medical decision- making capacity in older adults

Decisional ability Assessment approach

Understanding Mr. B is informed about his illness. This would entail information about what is aortic stenosis, how it 
has resulted in congestive heart failure, and how his current symptoms of shortness of breath are 
related to it

He would then need to be informed the reasons why his medical team is recommending aortic valve 
replacement surgery and how the surgery is likely to improve his condition. This would be followed 
by details of the benefits, risks of the procedure, and alternative treatment options, and this 
information would need to be provided, preferably by a medical expert, in the language best 
understood by the patient

Mr. B is then asked to repeat the above information provided in his own words and his comprehension 
is assessed Examples of questions:

  • What problems do you have right now?
  • Do you think you have a problem with your heart?
  • What treatment is your doctor recommending?
  • What are the risks and benefits of the surgery that you have been recommended?
  • Have any alternative treatment options be discussed?

Appreciation The clinician tests if Mr. B is able to apply the information provided, to his own life and condition. S/he 
has to look for the impact of psychosis and mood symptoms in how Mr. B appraises the benefits and 
risks of treatment

  • What, according to you, is wrong with your health at the present time?
  • Why do you believe you’re experiencing shortness of breath?
  • Do you believe you need any treatment?
  • What according to you is the aortic replacement surgery going to do for your symptoms?
  • Can the surgery improve your shortness of breath? Help you live longer?
  • Can the surgery have side effects or cause new problems?
  • What do you believe may happen if you don’t receive the surgery?

Reasoning The clinician assesses how Mr. B arrived at the decision to not have the aortic valve replacement 
surgery. She/he must look for the presence or absence of distortions in his thought process

  • Can you walk me through your thought process of deciding to not have the surgery?
  • Can you share with me why not having the surgery is a better option for you than having it?

Expressing  
a choice

The clinician must determine if Mr. B is able to communicate in a consistent manner, his decision to not 
have the aortic valve replacement surgery (or have the surgery, if the patient has changed his 
decision)

  • Have you made a decision about your treatment?
  • What is your decision about the aortic valve replacement surgery?
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solving skills when it comes to their finances. 
This distinction is important because individuals 
may be impaired in one domain but not the other. 
For example, an individual with frontotemporal 
dementia (FTD) may have preserved abilities to 
perform tasks such as paying bills and maintain-
ing checkbooks. However, disinhibition and poor 
judgment resulting from their illness may cause 
them to make impulsive donations and invest-
ment decisions, which could hamper their overall 
financial well-being.

Widera et al. outlined the role of a clinician 
relating to finances into five categories [27]. 
These include:

1. Education: This involves a basic introduction 
of the concept of financial incapacity to 
patients and families, encouraging advance 
financial planning, recommendation for the 
appointment of a durable power of attorney. 
Readers are referred to the “legal” section of 
this chapter for details on durable power  
of attorney.

2. Recognizing signs of impairment in financial 
capacity: It is recommended that clinicians 
working with older adults be attuned to subtle 
signs which might indicate financial incapac-
ity. Marson described “warning signs” of 
impairment such as missed bills, paying bills 
more than once, misplacing documents, miss-
ing tax deadlines, deterioration of mathemati-
cal skills reflecting in regular activities such as 
tipping, and investments that reflect poor 
judgment [30, 32]. Other signs of impairment 
and exploitation include addition of new 
names to financial accounts, unexplained dis-
appearance of money, and a sudden involve-
ment of relatives claiming interest in a 
patient’s financial affairs.

3. Assessment of capacity to manage finances: 
This step requires a patient- centered approach, 
rather than mere reliance on standardized cog-
nitive evaluations. It is imperative that the cli-
nician first familiarize themselves with an 
individual’s baseline level of financial func-
tioning, so as to be able to assess for decline 
[31]. The second step involves a clear under-
standing of the financial skills the individual 
needs to possess in order to manage safely and 
independently in their current environment. 

For example, financial skill sets required of a 
retired 75-year-old man living in an assisted 
living facility where meals are provided would 
be significantly different from those required 
of a 65-year-old breadwinner who is working 
at a managerial level in an organization. 
Thirdly, the clinician is required to assess a 
patient’s current financial ability by way of 
patient interviews, cognitive and neuropsy-
chological evaluations, and collateral sources. 
Following this, the clinician should determine 
the level of congruence or incongruence 
between an individual’s current financial abil-
ities and the demands of their immediate envi-
ronment [31].

4. Help support financial independence: It is rec-
ommended that the clinician work toward 
optimizing the patient’s financial indepen-
dence to the extent that is feasible and safe. 
Advocating for appointment of a durable 
power of attorney is one such step. Families 
may also be encouraged to work with banks 
and other financial institutions in bringing 
about provisions such as overdraft protection, 
auto-deposits, and need for dual signatures for 
transactions involving higher amounts [27].

5. Make appropriate referrals: The assessment of 
financial capacity is complex, and clinicians 
possess varying levels of experience and 
expertise in this area. In complex cases such 
as those involving family disputes or sus-
pected abuse, it is recommended that clini-
cians make appropriate referrals to colleagues 
such as neuropsychologists, forensic psychol-
ogists and psychiatrists, and occupational 
therapists, all of whom possess the training to 
supplement this assessment. In suspected 
cases of abuse or exploitation, referral to the 
Adult Protective Services (APS) is also 
strongly recommended [27].

As an extension of the assessment of financial 
capacity, a geriatric psychiatrist may also be 
called upon to assess a patient’s ability to write a 
will. In some instances, this may be a retrospec-
tive evaluation, to determine if the individual 
possessed testamentary capacity at the time of 
writing the will. In order to possess testamentary 
capacity, it is believed that a testator must possess 
adequate understanding of the concept and  
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purpose of the will and know the nature of their 
assets and the available beneficiaries. However, 
accurate and detailed knowledge of their assets is 
not a prerequisite [22, 33]. Another consideration 
is whether the execution of the will is wholly vol-
untary or driven by undue influence. While undue 
influence can occur even in an individual who has 
financial and testamentary capacity, conditions, 
such as dementia, physical and sensory impair-
ments, and dependence on the exploiter for assis-
tance or companionship, increase the susceptible 
for victimization [22, 33, 34]. It is recommended 
that clinicians who conduct evaluations of testa-
mentary capacity obtain medical, financial, and 
legal records as relevant as well as collateral 
information from family members and other cli-
nicians involved in a patient’s care.

 Capacity to Live Independently
The ability to live safely and independently is an 
important life goal for many older adults [35, 36]. 
Medical, psychiatric, cognitive impairments or a 
combination thereof can adversely impact one’s 
ability to do so. It is imperative to perform a 
detailed assessment of capacity for independent 
living in patients who are felt to be vulnerable to 
either self-neglect or abuse and exploitation by 
others [35]. These requests may be initiated by 
family members or friends, other clinicians, dis-
charge planners in hospitals, and agencies such 
as Adult Protective Services, to name a few. 
Accurate assessment of this capacity has key 
implications for patients. It forms the basis for 
allocation of in-home resources, guardianship 
proceedings, and referral to assisted living facili-
ties or skilled nursing facilities. Underestimating 
a patient’s capacity to live independently will 
result in some loss of autonomy for them [37]. It 
will also lead to inappropriate channeling of 
already limited community resources. On the 
other hand, an overestimation of a patient’s abil-
ity to live independently is likely to increase their 
risks for medical and psychiatric deterioration as 
well as abuse and exploitation by others [35].

Five domains of safe and independent living 
have been described, namely, (1) personal needs 
and hygiene, including bathing, toileting, dress-
ing, and feeding; (2) condition of the home envi-

ronment, including basic repair and maintenance; 
(3) activities for independent living, such as shop-
ping, preparing meals, cleaning, and transporta-
tion; (4) medical self-care, such as medication 
management and illness monitoring; and (5) 
financial affairs, which includes paying bills and 
making financial decisions [36, 38]. Each domain 
relies on medical, psychiatric, cognitive, and func-
tional abilities to different extents. The ability to 
make everyday decisions and live independently 
may be jeopardized by partial deficits across many 
domains or significant deficits across one or few 
domains. Common clinical situations that call for 
assessment of capacity are older adults in whom 
there is concern about their ability to perform 
tasks (such as taking medications regularly) but 
who refuse assistance in performing them (e.g., 
using a pillbox or having a visiting nurse).

Clinical assessment of the capacity for inde-
pendent living entails two components, namely, 
decisional capacity and executive capacity. 
Decisional capacity implies that an individual is 
able to understand and articulate their personal, 
medical, and environmental needs, that they are 
aware of their limitations, and that they are able 
to describe how they will accomplish their needs 
in the context of their limitations. Executive 
capacity implies the ability to maintain of an 
individual to fulfill their personal, medical, and 
environmental needs. It accounts for physical 
impairments. If an individual is able to execute 
necessary tasks by asking for assistance and del-
egating responsibilities suitably, they are deemed 
to possess executive capacity for independent liv-
ing [35, 37].

Naik et al. described a two-step Articulate- 
Demonstrate approach to assess capacity for inde-
pendent living. It includes inputs from the patients, 
family members, or other caregivers. The 
“Articulate” step, which is often done in the office 
setting, comprises of an individualized approach 
which focuses on the specific needs and deficits of 
the patient in question and a standardized approach 
which utilizes structured assessments [35]. In the 
individualized approach, the psychiatrist first per-
forms a clinical assessment to identify common 
causes of self-neglect such as cognitive impairment 
and depression. For example, is dementia or depres-
sion contributing to their poor compliance with 
medications? The clinician then assesses the 
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patient’s decision- making capacity across the five 
domains of safe and independent living as described 
above. The Assessment of Capacity for Everyday 
Decision- Making (ACED), a semi-structured inter-
view developed by Lai and Karlawish, is a useful 
tool to make this assessment [37]. This instrument 
is guided by the Mac-CAT-T, and its objective is to 
assess a patient’s ability to understand a problem; 
to appreciate its relevance to their circumstances; to 
understand available solutions, benefits, and risks 
of each available solution; and to be able to reason 
each choice, make a choice, and express it consis-
tently [37]. For example, is the abovementioned 
patient able to understand why they need to take 
medications regularly, are they aware of their diffi-
culties with taking medications, are they able to 
articulate the relative benefits and risks of main-
taining their current independence versus using a 
pillbox versus having a visiting nurse, and are they 
able to make a consistent choice about what they 
would like to do? The standardized approach sup-
plements the assessment by performing relevant 
evaluations with validated instruments such as the 
Executive Interview (EXIT), the Montreal 
Cognitive Assessment (MOCA), and the Geriatric 
Depression Scale (GDS) [35].

The Demonstrate step is an assessment of 
whether an individual is able to put to action their 
understanding of their problem and the choice 
they have made. This includes multidisciplinary 
assessments in the home setting, collateral infor-
mation from caregivers, and occupational therapy 
assessments in the clinic or home setting. The 
Kohlman Evaluation of Living Skills (KELS) is a 
useful tool in this regard [35]. For the patient who 
has elected to use a pillbox, this step will include 
an assessment of whether they are able to appro-
priately fill the pillbox, observational information 
from family members who have seen the older 
adult fill their pillboxes, examination of medica-
tion bottles, and medication refill information 
from the pharmacy.

 Capacity to Drive Safely
For many older adults, driving is an important 
means to independent living and social connect-
edness. Loss of this ability may affect their abil-
ity to obtain health care, engage with their local 

community, and lead to social isolation and even 
clinical depression [39, 40]. However, old age 
and in particular cognitive impairment are 
 frequently associated with reduction in one’s 
capacity to drive safely. Motor vehicle accident 
injuries were identified as the most common 
cause of injury-related deaths among individuals 
between the ages of 65 and 74 years [41]. Elderly 
drivers were reported to have a higher rate of 
accidents, when compared to other demographic 
groups, with the exception of cognitively intact 
drivers below the age of 25 years [22]. Drivers 
with dementia have a higher accident rate when 
compared to age-matched controls across many 
studies [39, 41, 42]. Individuals with mild cogni-
tive impairment were also found to have impair-
ments in their driving skills [43]. However, a vast 
majority of drivers with mild dementia have been 
able to pass formal driving tests [39, 44].

In light of these statistics, geriatric psychia-
trists are often faced with the responsibility of 
appropriate identification and prompt referral of 
patients who are at high risk for unsafe driving. 
Self-reports are considered unhelpful in deter-
mining safety for driving. Brown et al. reported 
that while 94% of patients rated themselves as 
safe drivers, only 41% passed the on-road driving 
test [45]. Caregiver ratings are considered more 
reliable, especially in instances when the care-
giver identified the patient as unsafe to drive [46]. 
Among the structured measures of rating demen-
tia, the Clinical Dementia Rating (CDR) tool has 
been established as a useful measure to assess 
severity of cognitive impairment. A CDR score 
of 1, corresponding to mild dementia, has been 
reported as a sensitive measure to identify unsafe 
drivers. There is poor correlation between MMSE 
scores and driving ability [46]. A history of crash 
in the last 1–5 years or traffic citations in the last 
2–3 years were identified as more useful means 
to predict future crashes, than the presence of 
dementia alone [46].

It is recommended that at the time of initial diag-
nosis of dementia, clinicians discuss with patients 
and families the association of cognitive impair-
ment with unsafe driving. A multidisciplinary 
approach is recommended in making a decision 
regarding future driving. Although it is clearly 
established that individuals with severe dementia 
should no longer drive, there is no consensus about 
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whether and when individuals with mild cognitive 
impairment or mild dementia should relinquish 
their driving privileges [22, 46]. However, in the 
event of any concern about an older adult’s driving 
ability, it is the responsibility of the clinician to 
promptly refer them for a formal driving assess-
ment. A good therapeutic relationship, a firm but 
gentle approach in helping the patient and family 
consider the safety of themselves and others, and 
appropriate involvement of caregivers are recom-
mended. It is important that physicians be aware of 
their individual state laws regarding the obligation 
to report dangerous driving.

 Capacity for Sexual Relations
A large proportion of older adults, including those 
with cognitive impairment and those domiciled in 
supervised living arrangements such as nursing 
homes, remain sexually active [11, 47]. Sexual 
activity can be a source of comfort to many older 
adults. It has also been established that many 
institutionalized elderly individuals remain capa-
ble of deriving sexual pleasure [47]. However, it 
is important to weigh this against the very real 
potential for exploitation of vulnerably elderly 
individuals with dementia. This is no established 
consensus on ways to evaluate the capacity of the 
older to consent to a sexual act. Lichtenberg and 
Strzepek [47] proposed a model for capacity 
assessment which includes the following:

1. Awareness of the relationship: Specifically if 
the person is aware of who is initiating the 
sexual contact. It also requires careful assess-
ment to determine if the consent is stemming 
from delusional beliefs about the identity of 
the other individual.

2. The ability to avoid exploitation: Especially 
the ability to say no in the event of undesired 
sexual contact. Another aspect to consider is if 
the behavior is consistent with one’s premor-
bid values.

3. Awareness of the potential risks: The risks 
include awareness of the possibly time- limited 
nature of the relationship.

The authors have provided an overview of the 
ethical issues most commonly encountered in the 

clinical setting. Disclosing the diagnosis of 
dementia to patients, assessing the capacity to 
vote, making decisions about the potential bene-
fits versus risks of continuing cognition enhanc-
ing medications in severely demented individuals, 
and assessing the capacity to consent to research 
are some of the other issues where geriatric psy-
chiatrists may be called upon to provide an expert 
opinion. For these topics, interested readers are 
referred to the professional literature [48, 49].

 Medicolegal Issues in Geriatric 
Psychiatry
Health-care providers working with older adults 
are often faced with situations that need legal 
involvement. Physicians may be the first ones to 
identify some of these issues such as lack of 
decision- making capacity, while other issues 
such as elderly abuse may incidentally come to 
their attention. Health-care providers need to be 
aware of these issues as they are often entrusted 
with the responsibility of guiding their patients 
through these complex matters.

 Advance Health-Care Planning
Mental health illnesses in elderly can lead to loss 
of decision-making capacity. Health-care 
decision- making and delivery can become chal-
lenging under such circumstances and threaten 
the doctrines of informed consent and autonomy. 
The process and basis of decision-making for a 
person who has lost decision-making capacity 
have been debated over the last few decades, and 
though the process has evolved overtime, there 
continue to be ethical dilemmas and differing 
opinions. The level of ethical complexity can be 
even higher when the decisions involve end-of- 
life situations. In absence of knowledge of 
patient’s wishes and choices about their health 
care, it’s difficult to determine if use of aggres-
sive life-saving measures will prolong their life 
or sufferings. Some of these difficulties can be 
circumvented if patients state their health-care 
choices to be implemented, should they lose 
capacity to make decisions in future, through the 
process of advance health-care planning.

A. Gupta and M. Balasubramaniam



357

Advance health-care planning (AHCP) “is a 
process whereby a patient, in consultation with 
health care providers, family members and 
important others makes decisions about his or her 
future health care” [50]. This is the process 
through which the health-care providers and fam-
ilies learn about patient’s choice of treatments 
and end-of-life medical decisions that should be 
implemented in an event they are not able to 
speak for themselves at that time. The essential 
elements of AHCP are gaining an understanding 
of patient’s values, beliefs, and wishes about their 
health-care treatment as opposed to focusing on 
specific hypothetical clinical scenarios [51]. 
Integrating patient’s choices into routine, ongo-
ing care helps better understand patient’s wishes 
and plans for the future. Such discussions should 
include reviewing patient’s current condition, 
prognosis, and future expectations. Working with 
patients in formulating their future health-care 
choices is a slow, iterative ongoing discussion 
over multiple visits and should be revisited every 
time there is a change in patient’s medical condi-
tions. Assessing patient’s readiness to participate 
in AHCP and addressing barriers is crucial dur-
ing this stressful and emotional process. Although 
traditionally AHCP is thought of in context with 
elderly, it is a process an individual can undertake 
at any time after 18 years of age. The specific 
laws governing AHCP vary from state to state, 
but they essentially serve the same purpose. A 
copy of state’s advance directives can be obtained 
by contacting the local area Agency on Aging or 
state’s health department.

AHCP can be recorded in a legal document 
called “advance directives.” Health-care provid-
ers should encourage patients to formulate their 
advance directives to maintain a written record of 
their health-care choices. Data from the 2004 
National Nursing Home Survey and the 2007 
National Home and Hospice Care Survey shows 
that, overall, 28% of home health-care patients, 
65% of nursing home residents, and 88% of dis-
charged hospice care patients had at least one 
advance directive on record [52]. Another study 
found higher completion of advance directives 
for women, persons who were older, who identi-
fied themselves as White, and who had higher 
levels of income and education. Suffering from 
cancer, chronic illnesses and institutionalization 

at nursing home also increased rates of comple-
tion of advance directives [53].

There are two main types of advance direc-
tives—the “Living Will” and the “durable power 
of attorney,” although there can be documents 
combining elements of both.

The Living Will is the oldest form of advance 
directive, which was first proposed by a Illinois 
human rights attorney, Luis Kutner, in 1969 [54]. 
A Living Will spells out a person’s preferences 
for end-of-life medical care. It includes state-
ments on life-sustaining treatments like resusci-
tation, intubation, tube feeding, dialysis, 
medication preferences, and organ and tissue 
donation. It may also document patient’s wishes 
in regard to palliative care management including 
pain management and invasive tests and where 
the person wishes to die. To increase public 
awareness and improve completion of Living 
Will, Patient Self Determination Act [55] was 
passed which went into effect in December 1991. 
This act mandates that all Medicare-certified 
institutions provide written information regard-
ing patients’ right to formulate advance direc-
tives and explaining what right-to-die options are 
available under their state law [56]. In most states 
Living Will goes into effect when a person is 
diagnosed with a condition specified in their 
state’s Living Will law and when two different 
physicians certify patient’s loss of capacity.

Living Will often results in Physician Orders 
for Life-Sustaining Treatment (POLST), in 
which the doctor fills out a form, much like a 
medical order, based on patient’s directives to 
ensure that the patient receives his preferred 
treatment in case of need [57]. POLST is an 
actionable palliative care tool, which is recog-
nized by the whole medical community including 
first responders and informs them of the treat-
ments the patient wishes to have. It is generally 
intended for people who have already received a 
terminal diagnosis. Certain states mandate 
POLST in certain patient populations such as 
assisted living and nursing facilities, hospices, 
home health agencies, dialysis centers, and hos-
pital inpatients being transferred to long-term 
care [58].

Overtime it became evident that Living Wills 
were limited in stating patient’s wishes as there 
were often clinical situations that were not 
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addressed in the Living Will. This led to the 
development of another form of advance direc-
tives called “durable power of attorney.” Power 
of attorney (PoA) is a legal authorization which 
lets one person to be appointed by another person 
to act on their behalf in matters of private affairs, 
business, or other legal matters. However, a PoA 
is revoked if the appointing person loses decision- 
making capacity. This prohibits the use of PoA 
for advance health-care planning and led to the 
development of durable power of attorney 
(DPoA), also known as “health-care proxy,” 
“health-care surrogate,” or “medical power of 
attorney.” The DPoA is a document in which a 
person (Principle) appoints another trusted per-
son (Agent) to make health-care decisions on 
their behalf if they are rendered incapacitated in 
the future. A DPoA can be appointed only while 
the principle still has capacity and is generally 
the spouse, next of kin, or a close friend. The 
decisional powers vested in the DPoA can be 
very limited or broad depending on what has 
been specified by the principal, and if the princi-
ple wants the agent to give their own input in 
making the decision, they can allow the agent a 
certain degree of leeway in the decision-making 
process. A DPoA has an advantage of decisions 
being made in keeping with the current circum-
stances as opposed to the hypothetical scenarios 
as in the Living Will.

Advance directives offer the advantages of 
maintaining an individual’s autonomy and dig-
nity at end of life and prevent use of aggressive 
life-prolonging measures. Studies show having 
advance directives in place significantly reduces 
stress, anxiety, and depression in the surviving 
caregivers [59, 60]. Advance directives not only 
decrease the decision-making burden on caregiv-
ers and doctors but also reduce legal burden of 
appointing conservators. However, there are sev-
eral criticisms of the way advance directives are 
currently formulated. Writing down the choices 
in advance directives often occurs as a one-time 
process, and they are often not revisited overtime. 
However, patients may change their treatment 
choices as their health deteriorates and prognosis 
is more evident. In such circumstances, advance 
directives may violate the autonomy that it was 
designed to protect [61, 62]. Other shortcomings 
of advance directives are poor completion rates, 

unavailability of documentation in time of need, 
poor monitoring of their implementation, and 
unclear standards for agent’s conduct, leading to 
a risk of abuse by DPoA. The risk of abuse can be 
reduced by seeking legal advice, choosing some-
one trustworthy, and building in periodic reviews 
and accounting into the document. A DPoA can 
also be revoked or changed as long as the person 
still has capacity. Patients should be encouraged 
to carry a wallet-sized card specifying that they 
have advance directives and give a copy of their 
advance directives to their doctors, hospitals, and 
family to ensure they are implemented when 
needed.

New models of advance directives have 
evolved to circumvent some of the shortcomings 
of traditional advance directives models. The best 
known such model is “Five Wishes” which 
addresses a person’s personal, emotional, spiri-
tual, and medical wishes and is more versatile 
and comprehensive than the traditional Living 
Will documents. It currently meets statutory cri-
teria in 42 US states (https://www.agingwithdig-
nity.org/five-wishes). Another program called 
“Respecting Choices” was started in Wisconsin, 
USA, in 1991 as a part of community-wide care 
planning system. Local health-care institutions 
devised ways to always have advance directives 
available in patient’s medical records. Roles of 
health-care professionals in helping patients with 
AHCP were clear, trainings were offered, and 
quality improvement projects were undertaken if 
the outcomes were not as desired (http://www.
gundersenhealth.org/respecting-choices/). Data 
from April 1995 to March 1996 shows that of 540 
adult deaths in two hospitals, 85% had advance 
directives, 96% of which were available in medi-
cal records [63].

 Surrogate Decision-Making
Many patients are faced with an incapacitating 
illness do not state their future treatment choices 
in advance. In the absence of advance directives, 
a surrogate decision-maker is chosen to make 
decisions on their behalf. Choosing a treatment 
option for any person is ethically and morally 
complex decision to make and is fraught with 
challenges of who to choose as a surrogate and 
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how to make surrogate decisions. Surrogates 
have been shown to suffer long-term psychologi-
cal and physical outcomes from having to make 
decisions for their loved ones and should be sup-
ported by the clinicians and other family mem-
bers [64, 65]. Help of hospital’s ethical 
committees can be sought in reducing the 
decision- making burden on the surrogates and to 
ensure that a sound decision is made. The choice 
of a surrogate decision-maker, if not detailed in 
advance directives, is either made based on a 
hierarchy established by individual state’s law, 
i.e., default surrogate laws or by a court-appointed 
party such as a guardian or conservator [66]. 
Figure 31-1 describes the various options avail-
able for surrogate decision-making.

 Default Surrogate Laws
Most states specify a priority of surrogates in 
their state statutes in absence of advance direc-
tives [67]. These laws underline the importance 
of needing alternative forms of decision-making 
for an incapacitated adult while reducing the bur-
den on court and families to go through a legal 
system of appointing a surrogate. Currently, 44 
states in the United States have described default 
surrogate laws. Two types of surrogate laws are 
currently recognized: hierarchy surrogate con-

sent laws and consensus surrogate consent laws. 
According to hierarchy surrogate consent laws, 
the next of kin and closest family members usu-
ally become the designated surrogate, while con-
sensus statutes allow all reasonably available 
people to come to a consensus about who should 
act as the decision-maker [67]. These laws often:

1. Specify the limitations of surrogate decision-
makers, often restricting areas of 
decision-making

2. Address disagreement process among equal 
priority surrogates

3. Provide standard for decision-making

In states that do not have default surrogate 
laws, the closest family members still make the 
decisions, but the absence of clearly defined laws 
can hamper the process of surrogate decision- 
making. In such instances, or if a patient does not 
have any family members, the court can appoint a 
guardian or a conservator to take care of patient’s 
affairs and make decisions on their behalf.

 Guardianship (Conservatorship)
Guardianship, also, referred to as conservator-
ship, is a legal process utilized when a person 
can no longer make or communicate safe or 

Loss of Decision
Making Capacity

Health Care
Decision making

Directed by patient(
Advance Directives)

Living Will Power of Attorney

Default Surrogate
Laws

Guardianship/Conse
rvatorship

Figure 31-1. Surrogate decision-making
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sound decisions about his/her person and/or 
property or has become susceptible to fraud or 
undue influence [68]. A guardian is a person or 
agency appointed by the probate court through a 
due process to oversee the financial and/or per-
sonal affairs of an adult person who is deter-
mined by the court to be incapable of managing 
their own affairs. The court must first determine 
if the prospective ward is incapacitated. Most 
states require a medical evaluation by designated 
professionals, generally a physician, psycholo-
gist, or other authorized professionals to assess 
for decision-making capacity. If the person is 
determined to have lost capacity, a due process 
ensues, wherein the prospective ward is notified 
of all proceedings and is allowed representation 
by counsel. The individual is allowed to cross- 
examine witnesses and present evidence and has 
the right to a jury trial. If the person is found to 
be incapacitated, the court determines the “the 
least restrictive alternative” for the prospective 
ward as it affects the ward’s legal rights in those 
areas that he or she has been determined inca-
pable of managing. The process can be initiated 
by families, health-care providers, government 
agencies, or other interested parties by petition-
ing the court. The chosen conservator may be a 
family member or a relative, or a court-appointed 
party, like attorneys, department of human ser-
vices, or department of social services. It is a 
fiduciary role, i.e., the conservator has the 
responsibility to act as a faithful trustee and in 
the best interest of the ward. Conservatorship is 
often an involuntary process, but a conservator 
may also be appointed for the same purpose for 
a capable person who requests such assistance 
(voluntary conservator).

A conservatorship may be limited or unlim-
ited in its scope and authorities of a conservator 
vary accordingly [69]. The court may appoint a 
limited guardian if there is one particular area 
of the older person’s life that he or she is inca-
pable of managing or may grant unlimited 
authorities to the conservator if the person is 
found incompetent in multiple areas. There are 
generally two types of conservators: conserva-
tor of person manages health and welfare and 
conservator of estate manages financial affairs. 
The conservators may have broad authorities 
over their wards specified by the court including 

decisions about their residence, medical treat-
ment, and end-of- life decisions. However, a 
conservator needs to petition the court to obtain 
permission for [68]:

• Placing the conserved person in an institution 
or long-term care

• Changing residence of the conserved person
• Changing tenancy or lease of the conserved 

person
• Disposing or selling household furnishings of 

the conserved person
• Selling, mortgaging, or transfering real estate 

of the conserved person
• Making gifts from conserved person’s income 

or assets
• Using portion of income to support someone 

who the conserved person is legally required 
to support

• Investing funds of the conserved person
• Consenting to psychiatric medications for the 

conserved person
• Executing a document to determine the man-

ner in which the remains of a conserved per-
son will be disposed after death

Conservatorship can lead to extensive curtail-
ment of an individual’s rights and should be cho-
sen as a last resort [70]. Alternatives to 
conservatorship, such as trusts, case manage-
ment, representatives or substitute payees, com-
munity agencies and services should be 
considered whenever possible [71].

 Standards for Surrogate 
Decision-Making

 Substituted Judgment Standard

This standard requires that the surrogate makes 
the decision that the person would have made for 
themselves if they could do so. The decision 
made using substituted judgment standard may 
not be the same that the surrogate or the health- 
care team would have made otherwise and is 
made in keeping with patient’s values. This 
approach is widely practiced and is regarded the 
best way to safeguard a person’s autonomy in 
absence of any guidelines from them and reduces 
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the decision-making burden on the surrogate. 
However, some studies show that this is a flawed 
approach and does not protect patient’s auton-
omy that it was designed to protect. Some of the 
arguments against substituted judgments are 
change in a person’s wishes over time and inabil-
ity of surrogates to accurately predict their loved 
ones wishes [72]. Despite best efforts, patient- 
designated and next-of-kin surrogates correctly 
predict patient’s treatment preferences in about 
two-thirds of the cases. Moreover, though most 
decision-making standards lay emphasis on pro-
tecting a person’s autonomy, it’s found that most 
patients would want to make their decisions in 
collaboration with their surrogates and health- 
care providers as opposed to solely by them-
selves [73].

 Best Interest Standard

This standard is used when there is no surrogate 
appointed or nothing is known about a patient’s 
values and wishes. This standard requires the sur-
rogate and/or health-care team to choose a treat-
ment that would be in best interest of the patient. 
This standard is often criticized to be vague and 
liable to abuse by decision-makers [74].

 Elder Abuse
Elder abuse refers to intentionally harmful or 
neglectful acts by caregiver that harms the vul-
nerable older adult. Elder abuse is common but 
often goes unrecognized. One study shows that 
diagnosis of elder abuse in emergency rooms is 
two times lower than its prevalence in the popu-
lation [75]. Self-reported data from 2185 
respondents over 70 years of age in a 2010 
National Intimate Partner and Sexual Violence 
Survey (NISVS) showed that 14% of these indi-
viduals experienced some form of abuse in the 
past year, with 12.1% reporting psychological 
abuse and 1.7% experiencing physical abuse. 
Approximately 20.8% were abused by both inti-
mate and non- intimate partners. Health-care 
insecurity was found to be the best correlate of 
elder abuse [76].

Studies show that majority of victims of elder 
abuse are over 75 years old, women, and White. 

Factors such as dependence for activities of daily 
living, cognitive deficits, guilt, fear of institution-
alization, fear of retaliation, disabilities, and 
physical frailty make the elderly easy victims. 
Typically, perpetrators live close to the victim 
and are often close relatives, generally spouse or 
adult children. Substance use, mental illness, 
financial dependence on elderly, and history of 
violence make the perpetrators more likely to 
abuse the victim [77].

Older adults may be abused in home or institu-
tions and suffer different forms of abuse as 
detailed in Table 31-2.

 Assessment and Diagnosis 
of Elderly Abuse
Currently there are no screening guidelines for 
elderly abuse as there is no clear evidence of ben-
efit from regular screening. It is suggested that 
physicians can detect elder abuse early if they 
maintain a general high suspicion for it [81]. 
Table 31-2 details important signs that may help 
in suspecting elderly abuse and helps with fur-
ther investigations. An instrument used in pri-
mary care setting, such as the Elder Abuse 
Suspicion Index (EASI), was found to have a 
sensitivity and specificity of 0.47 and 0.75 [82], 
respectively, which can be used to detect elderly 
abuse in cognitively intact patients. Patients who 
present with injuries and suspected abuse should 
be evaluated carefully, and a detailed medical 
history should be obtained. Particular attention 
should be paid to medication review and noting 
any offending medications like anticoagulants, 
sedatives, and anticholinergic medications that 
can lead to signs and symptoms that mimic 
elderly abuse. Caution should also be used in 
detecting elder abuse when the signs and symp-
toms mimic those of medical conditions seen in 
old age. Table 31-3 outlines medical conditions 
that may mimic elderly abuse. In assessing for 
elder abuse, patient should be asked about their 
daily routine and their perception of safety of 
their environment. It’s also important to inter-
view the caregiver separately from the patient 
where elderly abuse is suspected.

In cases where physicians have a high suspi-
cion of elderly abuse, patients should be 
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referred for multidisciplinary assessment and 
treatment. Hospitalization may be warranted in 
some cases. A home visit could be requested 
from social workers or Adult Protective 
Services, and further actions are guided by 
state laws. Most states mandate physicians to 
report elderly abuse to Adult Protective 
Services [85]. A safety plan should be devised 

for an elderly patient who has been abused, 
which should advise patient on knowing their 
rights, safe places to go to, important phone 
numbers to keep at hand, regular follow- up 
appointments with doctors, and frequent home 
visits from case managers/social workers.  
Safety of returning to the same environment 
should be ascertained.

Table 31-2. Forms of elderly abuse [78–80]

Form Examples Red flags

Physical Hitting, kicking, slapping, force feeding, 
and restraints

Unexplained bruises in unusual locations, fractures, cuts, 
sores, burns, intraoral soft tissue injuries, ligature marks, 
subconjunctival hemorrhage, scalp swelling, and delay in 
seeking help for injuries

Emotional Yelling, threatening, humiliation, and 
social isolation

Unexplained changes in behavior like withdrawal from the 
environment

Neglect Caregiver does not respond to the older 
person’s needs

  (a)  Lack of basic hygiene, clothing, medical aids (glasses, 
hearing aid, medications, walker, dentures)

  (b) Untreated bed sores
  (c) Unexplained weight loss
  (d) Dehydration, fecal impaction
  (e) Missing medications
  (f) Delay in seeking help for injuries

Sexual Touching, fondling an incompetent  
person, verbal sexual harassment,  
and forced sexual activity

Unexplained or new sexually transmitted diseases

Abandonment Leaving an elderly alone without  
planning for their care

Unexplained deterioration in health, diaper rash/urine burns, 
unexplained weight loss, dehydration, and fecal impaction

Financial Theft of money and coercing the  
elderly to give/transfer their assets

  (a) Lack of amenities that person could easily afford
  (b)  Caregiver with control of elder’s money and failing to 

provide for their needs
  (c)  Elderly person giving uncharacteristically expensive 

gifts to caregiver

Table 31-3. Conditions that mimic elderly abuse [77, 83, 84]

Neglect Constipation from medications or hypercalcemia, fecal impaction, vaginitis, urinary tract infection (in 
women), poor wound healing, diabetes mellitus, dehydration secondary to medications

Burns and scalds Stevens-Johnson syndrome from medications, contact dermatitis, toxic epidermal necrolysis
Sexual assault Cystocele, uterine prolapse, fixed drug eruption, vaginal bleeding and excoriation from low estrogen, 

inflammatory bowel disease, vaginitis, perineal excoriation from incontinence or lichen sclerosus, 
decreased anal sphincter function

Blunt force trauma/
contusion

Fragile photo-aged skin, allergic reactions, fixed drug eruption, bleeding disorder secondary to 
medications, senile purpura, steroid purpura, fracture from osteoporosis or Paget disease of the 
bone, Cushing syndrome, thrombocytopenia, subdural hematoma secondary to a fall or 
coagulopathy

Chemical restraint Iatrogenic polypharmacy or drug-drug interactions, increased drug levels secondary to decreased 
renal clearance

Starvation Inflammatory bowel disease, anorexia caused by mental illness, weight loss from diabetes mellitus, 
malabsorption caused by hypothyroidism
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 Forensic Issues in Geriatric 
Psychiatry
The US criminal justice system is aging at a 
remarkably more rapid rate when compared to 
the rest of the US population [86]. Incarcerated 
older adults have unique needs at the intersection 
of the geriatric and forensic services but are often 
marginalized by both services. It costs approxi-
mately $70,000 annually to accommodate an 
older adult in prison, an estimate that is three 
times higher when compared to younger inmates 
[87]. The combination of extremely poor quality 
of life and increasing costs makes the care of 
older adults in the criminal justice system and 
makes this topic an important public health con-
cern. In this subsection, we will first examine this 
topic from an epidemiological perspective. The 
growing numbers of incarcerated older adults, 
their illness burden, and specialized needs will be 
elucidated. We will then discuss competence to 
stand trial with reference to elderly offenders.

 Older Adults in the Criminal 
Justice System: A Growing 
Population
The time period between 1996 and 2008 saw over 
500,000 older adults cycle in and out of US jails, 
reflecting a 250% increase [88, 89]. Between 
1990 and 2009, the overall US population grew 
by more than a half, and the total prison popula-
tion doubled while there was an astounding 
threefold increase in the population of older pris-
oners [86]. According to the Human Rights 
Watch, the number of sentenced federal and state 
prisoners above the age of 65 grew 94 times 
faster than the total sentenced prisoner popula-
tion between 2007 and 2010 [90]. The US 
Department of Justice’s Bureau of Justice statis-
tics reported in May 2016 that 66% of state pris-
oners age 55 or older were serving time for a 
violent offense, when compared to 58% across 
other age groups. Elderly individuals are also 
serving significantly longer sentences than their 
younger counterparts. For new violent offenses, 
the sentence length for prisoners over the age of 
55 was reported to be 182 months (15 years), 

remarkably higher, when compared to 116 
months (10 years) for individuals between the 
ages of 40 and 54 and 55 months (5 years) for 
younger adults between the ages of 18 and 39 
[91]. Elderly offenders constitute different sub-
types: the first-time older offenders who find 
themselves in the criminal justice system late in 
life, the older chronic offenders who find them-
selves in and out of the system, and the inmate 
who has grown old in prison. In the next section, 
we will discuss the illness burden among this 
population of older adults and the need for con-
certed efforts on the part of the corrections, aging, 
and mental health systems.

 The Burden of Illness
Poor physical health, comorbid mental illness, 
environmental risk factors, and exposure to vio-
lence lead to accelerated aging among inmates, 
such that “old age” is presumed to start at 50 in the 
prison population [90, 92]. Older incarcerated 
adults have a substantially higher burden of 
chronic medical illnesses such as hypertension, 
asthma, arthritis, cancer, and hepatitis when com-
pared to younger prisoners and older non- prisoners 
[86, 93]. Information on the epidemiology of psy-
chiatric illness among incarcerated older adults is 
limited by two factors. The first is underdiagnoses, 
and the second is an overall paucity of research 
focusing on this age group. A special report of the 
Bureau of Justice Statistics, the largest national 
census on the burden of mental illness in the crim-
inal justice system till date, reported that the high-
est percentage of mental illness was found among 
older adults in county jails (52.4%), followed by 
state prisons (39.6%) and federal prisons (36.1%) 
[94]. Barry et al. reported the prevalence of depres-
sion to be approximately 25%, significantly higher 
than the numbers reported among community-
dwelling adults. This group also identified older 
incarcerated adults as being particularly suscepti-
ble to depression and suicide [92]. Studies con-
ducted in other western countries demonstrated 
varying rates: 30% [95] and 83.3% [96]. Poor 
vision, overall poor health, chronic pain and dis-
ability, but not the length of the sentence corre-
lated with the severity of depression [92, 96]. 
Approximately 40% of older inmates in a county 

31 Policy, Ethical, and Legal Issues



364

jail were found to have psychotic disorders [97]. 
Data from a state prison showed that the preva-
lence of schizophrenia and bipolar disorder is to 
be 25% and 18%, respectively, among elderly 
prisoners [98]. Older adults are at elevated risk for 
post- traumatic stress reactions due to a higher 
prevalence for early childhood trauma, ongoing 
exposure to violence and psychosocial stress, con-
cern over ailing physical health [99], and the fear 
of dying in prison [100]. Being older and mentally 
ill places these individuals at higher risks for phys-
ical [101] and sexual victimization [102, 103]. 
Flatt et al. examined older adults in a county jail 
and reported that approximately 40% of their sam-
ple screened positive for PTSD [4]. History of 
 substance use, especially alcohol use, is very high 
in this population, 67.7–70% [104, 105], although 
using patterns while being incarcerated has been 
difficult to discern.

Cognitive impairment is another area of 
increasing concern for older prisoners. Till date, 
there has been no national census on the preva-
lence of dementia in this population. It has been 
estimated that there were approximately 125,220 
prisoners with dementia in 2010, a number that is 
expected to double in 2030 and triple by 2050 
[87]. A combination of increasing burden of 
chronic illnesses, exposure to trauma, brain 
injury, chronic substance use, poor living condi-
tions, and mental illnesses predisposes older 
incarcerated adults to dementia [87, 106]. The 
process of diagnosing dementia is challenging in 
this population. There is absence of a reliable and 
consistent informant, a factor that greatly aids the 
diagnosis of dementia in the community. 
Additionally, the standard definitions of activities 
of daily living (ADLs) and instrumental activities 
of daily living (IADLs) have limited utility in the 
context of incarceration. Williams et al. estab-
lished the prison activities of daily living 
(PADLs), a list of activities specific to everyday 
living in the prison, to facilitate the diagnosis of 
cognitive impairment [107].

Prison activities of daily living

1. Dropping to the floor for alarms
2. Standing for head counts
3. Ambulating to the dining hall for meals
4. Hearing orders from staff
5. Climbing up and down from the top bunk

Dementia gravely impacts the quality of life 
among the incarcerated older adults. They strug-
gle to follow rules due to impairments in mem-
ory, reasoning, and executive functioning as well 
as personality changes. This inability to comply 
with tasks makes them more vulnerable to receiv-
ing institutional charges, including solitary con-
finement [87, 108]. Wandering and pacing 
behaviors resulting from visuospatial impairment 
disrupt the living areas [87], making demented 
older adults more likely to become victims as 
well as perpetrators of violence [103].

There is no policy that requires jails and pris-
ons to provide appropriate geriatric- specific 
medical and psychiatric care to incarcerated indi-
viduals. A few isolated programs focusing on 
geriatric care have been developed in correctional 
facilities across the country. The Unit for the 
Cognitively Impaired (UCI) in Fishkill, 
New York, consists of a 30-bed unit, with good 
lighting, an outdoor patio, and interdisciplinary 
staff trained in the care of cognitively impaired 
individuals [87]. The “True Grit” program in the 
Nevada Department of Corrections incorporates 
numerous activities such as physical activities 
and art therapy [87]. The California Men’s 
Colony in San Luis Obispo, California, has a spe-
cialized dementia unit. This program operates 
around the principle of “peer support” whereby 
volunteer inmates with long-standing records of 
exemplary behavior receive specialized training 
and are responsible for making sure their elderly 
counterparts are safe and receive medical care 
and social support [87].

Experts across the world have also begun to 
question if the purposes of imprisonment, namely, 
deterrence, incapacitation, and rehabilitation as 
conceptualized by legal philosophers, are served 
in the context of physically and cognitively 
impaired older adults. They ask if imprisonment 
is indeed necessary to deter crime in an individ-
ual who is unable to recall the circumstances 
leading to their incarceration or to process the 
consequences of their previous criminal behavior 
due to advanced dementia. They have also argued 
against the need for continued incarceration of 
older adults who are already incapacitated by 
physical and cognitive impairments. The feasibil-
ity of rehabilitation in this subgroup has also 
been challenged [109].
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The growing segment of elderly prisoners, 
their unique health-care needs, the lack of an 
established system to provide cost-effective care 
to them, and the rising costs have necessitated the 
identification of priorities to meet these needs. 
Nine priority areas were conceptualized by a 
group of experts in prison health care, geriatric 
medicine and psychiatry, palliative care, prison 
administration, and prison advocacy. The priority 
areas identified include defining the term “older 
prisoner,” correctional staff training, defining 
functional impairment in prison, recognizing and 
assessing cognitive impairment and dementia, 
identifying the needs of older women prisoners, 
creating uniform policies for geriatric housing 
units, identifying challenges for older adults 
upon release, improving medical early release 
policy, and enhancing prison-based palliative 
care programs [110].

 Geriatric Competence to Stand Trial

Competence to stand trial is defined as the legally 
determined capacity of a criminal defendant to 
proceed with criminal adjudication [111]. The 
Dusky Standard was outlined by the court after 
the landmark Dusky versus the United States, 
362 US 402 case. It established that a defendant 
must be able to understand the objectives of the 
legal proceedings and be able to assist counsel in 
his defense in order to be deemed competent to 
stand trial [111]. With the rising number of geri-
atric arrests, forensic psychiatrists are being 
increasingly called upon to evaluate if these older 
adults are competent to stand trial. There are few 
studies focusing specifically on geriatric defen-
dants. The rates of incompetence to stand trial 
vary from 32.3% [19] to 50% [112] in the reports 
available in the literature.

Among younger defendants, functional psy-
chiatric impairments from psychosis are associ-
ated with incompetence [112]. However, 
dementia, rather than psychosis, is the most com-
mon diagnosis among elderly individuals found 
incompetent to stand trial [112, 113]. Frierson 
et al. further established alcohol-induced persist-
ing dementia as the common subtype of dementia 
correlating with incompetence [113]. 
Disorientation and memory were found to be the 
most common predictors of incompetence. 

Defendants who are unable to comprehend a 
basic sense of person and place or retain informa-
tion about the case are understandably unable to 
assist counsel in their defense. Abstraction is 
required to appreciate the right to legal represen-
tation and the right against self-incrimination, the 
lack of which may affect the competence to stand 
trial even among individuals with early stages of 
dementia [29].

Despite the strong association of dementia 
with incompetence, it is important to note that the 
diagnosis does not preclude the possibility of res-
toration of competence [30]. Morris et al. out-
lined some recommendations to restore 
competence among cognitively impaired defen-
dants. They call for thorough evaluation to deter-
mine and describe the cognitive deficits that 
contributed to incompetence and initiating treat-
ment geared toward the specific deficits. For 
example, a defendant who was unable to appro-
priately participate in court proceedings due to 
paranoia toward one’s attorney may have a 
chance at being restored with antipsychotic treat-
ment. In contrast, a defendant who was unable to 
assist counsel due to inability to recognize one’s 
attorney resulting from a progressive dementing 
illness may be less responsive to treatment. 
Evaluation for reversible causes of cognitive 
impairment, management of medical comorbidi-
ties, and optimal treatment of comorbid depres-
sion are other essential steps toward restoring 
competence [114].

 Treatment Setting Regulations 
in Geriatric Psychiatry
There are currently 15,600 nursing homes in the 
United States that house a total of 1.4 million 
residents. Of these residents 84.9% are over 65 
years old, while 41.6% are over 85 years of age. 
A recent report from National Center for Health 
Statistics shows that prevalence of dementia in 
nursing home population is 50.4% while 48.7% 
of the residents suffer from depression. These 
rates are higher compared with any other long- 
term care facility [115]. It is thus imperative that 
the nursing homes be equipped to treat patients 
with mental health illnesses, while also being 
mindful of unique challenges that old age pos-
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its. Currently Medicaid pays for 62.9% of the 
nursing home residents, and the Center of 
Medicare and Medicaid services (CMS) requires 
that nursing homes maintain specific standards 
and follow certain regulations to receive their 
reimbursement.

 Historical Perspective 
on Nursing Home Regulation 
and Reform
First federal regulations of long-term care facili-
ties were introduced in Title 1 of the Social 
Security Act of 1935, which established an Old- 
Age Assistance program and mandated that its 
funds only go to the elderly living in nursing 
homes. This leads to a proliferation of private 
nursing homes in the United States. However, 
there was little regulatory oversight over the 
nursing homes which lead to poor quality of care 
and nonuniformity in care standards. Passage of 
Medicare and Medicaid acts in 1965 established 
some regulations but couldn’t ensure better qual-
ity of care [116]. In 1970s there were incidents 
of multiple deaths due to fire and food poisoning 
in two different nursing homes, while a survey of 
nursing homes showed major certification defi-
ciencies. The outrage from these cumulative 
incidences and reports leads to imposition of 
stricter regulations on nursing homes. Health 
Care Financing Administration (HCFA), which 
was established in 1977 to coordinate Medicare 
and Medicaid, was entrusted with the responsi-
bility of overseeing regulation of these facilities. 
HCFA proposed changes to improve the certifi-
cation process for these facilities and to improve 
quality of care of the residents by elevating their 
rights to a condition of participation in Medicare 
and Medicaid and by including resident assess-
ment process. However, these reforms came to a 
halt with the change in the government and 
emphasis on universal deregulation by the 
Reagan government. After much opposition and 
debate to deregulate long-term care facilities, 
Institute of Medicine (IOM) was contracted in 
1983 to conduct a study on nursing home regula-
tions and quality of care being delivered. IOM 
released the report “Quality of Care in Nursing 

Homes” in 1986, which reported that many certi-
fied nursing homes provided very inadequate 
and shockingly deficient care. The report said 
that not only were the current regulatory system 
inadequate, deregulation of nursing homes 
would be inappropriate. Parallel to the study 
conducted by IOM, a Senate Special Committee 
on Aging also investigated the issue and reported 
similar dismal results. Based on the recommen-
dations of IOM report, Congress passed the nurs-
ing home reform provisions in Subtitle C of 
Omnibus Budget Reconciliation Act of 1987 
(OBRA 87) [117].

OBRA 87 brought about changes in three 
major arenas. It established higher quality of care 
standards for nursing home residents, revised the 
survey and enforcement system, and merged 
Medicaid and Medicare standards and certifica-
tions into a single system [118].

 1. Higher Quality of Care

OBRA laid down specifications for quality of 
care to promote “maximum practicable function-
ing” for the nursing home residents. It requires:

(a) Nursing facilities to be responsible for 
assisting residents in maintaining their 
activities of daily living including bathing, 
dressing, eating, ambulating, transferring, 
and toileting.

(b) Preadmission screening and annual resident 
reviews (PASRR) should be conducted to 
make sure that the resident continued to meet 
the need for placement in nursing home. 
PASRR requires that (1) all applicants to a 
Medicaid-certified nursing facility be evalu-
ated for serious mental illness an intellectual 
disability, (2) be offered the most appropriate 
setting for their needs (acute hospitalization, 
community, or nursing facility), and (3) 
receive the services they need in those 
settings.

(c) The residents should be assessed at the time 
of admission and periodically thereafter. 
These assessments should be used to develop 
a written plan of care that should be reviewed 
and revised periodically by an attending phy-
sician and a registered nurse. It specified the 
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creation of a comprehensive functional 
assessment tool used for clinical assessment 
and individualized care planning for each 
resident. Data collected from this tool is used 
by CMS as one of the measures of the facili-
ty’s performance.

(d) Physical restraints are specifically prohibited 
as way for disciplining or convenience. Use 
of antipsychotic medication as a chemical 
restraint requires specific indications.

The law and regulations also established a 
number of quality-of-life rights including the 
right [119]:

(a) To freedom from abuse, mistreatment, and 
neglect

(b) To freedom from physical restraints
(c) To privacy
(d) To accommodation of medical, physical, 

psychological, and social needs
(e) Participation in resident and family groups
(f) To be treated with dignity
(g) To exercise self-determination
(h) To communicate freely
(i) To participate in the review of one’s care plan 

and to be fully informed in advance about 
any changes in care, treatment, or change of 
status in the facility

(j) To voice grievances without discrimination 
or reprisal

OBRA laws also made provisions for better 
staffing of nursing homes and specified minimal 
training and credentialing needed by staff mem-
bers, thus enhancing the quality of care delivered 
[120]. Nursing homes were required to have 
every resident be seen by a physician and to 
ensure availability of a physician at all times.

 2. Revised Survey and Enforcement System

OBRA act is required for states to conduct 
unannounced surveys of nursing home facilities 
by a multidisciplinary team of professionals at 
least once every 15 months. The surveyors 
observed the delivery of care and interviewed 
residents and families. Sanctions were imposed 
on facilities that did not meet set standards [118].

 3. Merger of Medicare and Medicaid Standards 

and Processes

Until OBRA was enforced, skilled nursing 
facilities and intermediate care facilities needed 
to meet different standards and were regulated 
differently. However, OBRA established a uni-
fied set of higher standards for both type of facili-
ties, thus removing the arbitrary difference 
between them. The new standards were substan-
tially higher as detailed above [118].

 Impact of OBRA on Psychiatric 
Care in Nursing Homes
There are few studies that evaluated the impact 
of OBRA, and the available studies cannot be 
generalized due to limitations in research meth-
odology [121]. Nevertheless, they demonstrate 
an overall improved quality of care for nursing 
home residents in the post-OBRA era. Decreases 
in the use of physical and chemical restraints are 
the most widely demonstrated effects. Physical 
restraints include any device that limits the 
patient’s movements like bedrails, chairs that 
prevent patients from getting up, belts, etc. 
Cognitive impairment, behavioral problems, 
psychiatric illness, and physical dependence 
have been shown to lead to most cases of 
restraints [122, 123]. Restraints in the elderly 
have shown to increase morbidity and mortality 
and should be avoided. Physical restraints can 
lead to increase falls, skin breakdown, inconti-
nence, constipation, loss of dignity, and psycho-
logical effects like depression from being in 
restraints [124–126]. Under OBRA 87, residents 
have the right to be free from any kind of restraint 
that’s not required to treat their medical symp-
toms. Restraint rates as high as 41% were 
observed pre OBRA [127]. A CMS survey shows 
decline in physical restraints from 21.1% in 1991 
to less than 5% in 2007 [126].

Antipsychotic medications are often used off 
label in the elderly for management of behavioral 
problems due to dementia as a form of chemical 
restraint. However, the data shows that only one- 
third of patients may show improvement in their 
behavioral symptoms from antipsychotic use 
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[128]. Studies suggest the use of behavioral inter-
ventions, environmental interventions, and other 
safer medications to treat behavioral problems in 
dementia while reserving the use of antipsychot-
ics for agitation and/or psychosis that is severe 
enough to warrant treatment [129]. There is an 
increased risk of stroke and death associated with 
the use of antipsychotics in patients with demen-
tia, in addition to all their other side effects. Most 
nursing home residents who are currently pre-
scribed antipsychotics are more than 85 years of 
age, females, and White. Most users of antipsy-
chotics in nursing homes are diagnosed with 
dementia (70%) [130]. OBRA requires that nurs-
ing home facilities attempt to taper or discontinue 
antipsychotic drugs for their resident at least 
every 6 months, but if two trials of tapering have 
failed and patient has relapsed, another attempt to 
taper may be contraindicated. Studies showed 
that the use of antipsychotics in nursing home 
residents were between 20 and 40% before the 
enforcement for OBRA, following which the use 
of antipsychotics has declined by 30–36% since 
[131–133]. The 2004 National Nursing Home 
Survey report shows that the prevalence of anti-
psychotic/anti-manic medications at 24.82% 
[134] with the use of typical antipsychotics being 
less than 1%. Despite an overall decrease in anti-
psychotic use in the nursing home population, the 
rate of its prescription remains high and needs 
further monitoring.

Nursing home regulations were necessary and 
have shown an overall benefit. However, there is 
limited data to show the cost-benefit ratio. Hence, 
more research is necessary to establish benefits 
of OBRA and to further inform regulatory and 
reform policies [135].

 Conclusions
Aging process can cause alterations in physical 
and mental functioning of older adults rendering 
them vulnerable to exploitation. Treatment of 
older adults is thus fraught with unique ethical 
and legal challenges. Health-care professionals 
need to be cognizant of these issues in treatment 
of their elderly patients in an effort to maintain 
their autonomy and prevent abuse. Certain ill-
nesses that are more common in older adults can 

affect their capacity to make decisions. However, 
loss of capacity should not be assumed due to old 
age but should be evaluated specific to the situa-
tion. Furthermore, every effort should be made to 
restore capacity in an event it is found to be lack-
ing. Another way of protecting an older person’s 
rights and facilitating a life based on their own 
decisions even after they lose decision-making 
capacity is Advanced Health Care Planning 
(AHCP). Health-care professionals should initi-
ate a discussion about AHCP with their patients 
and their families and review it periodically. 
Advising patients to appoint a power of attorney 
(PoA) to make decisions on their behalf if they 
are ever not able to do so for themselves in future 
can help safeguard their autonomy. An important 
medicolegal issue that deserves consideration in 
older adults is that of elderly abuse. Signs and 
symptoms of elder abuse can masquerade as 
those of illnesses commonly seen in this age 
group and hence can easily be missed. A thor-
ough assessment is necessitated if abuse is sus-
pected. Most states mandate physicians to report 
elderly abuse. Lastly, the older adults in prisons 
are a lesser studied population, but there is a 
pressing need for better training of prison staff in 
issues of geriatric psychiatry as this population is 
growing and has its unique needs.
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Disease
Sophia Wang

 Movement Disorders 
and Amyotrophic Lateral 
Sclerosis (ALS)

 Parkinson’s Disease

Parkinson’s disease (PD) has a prevalence of 1% 
of people who are 60 and over [1]. The preva-
lence of PD increases until patients are in their 
80s [2]. Although PD traditionally focuses on 
motor symptoms, there is growing recognition of 
the importance of the cognitive and psychiatric 
symptoms in the late stages of the disease. About 
15–20% of patients have MCI at the time of diag-
nosis, and the prevalence of dementia is about 
50% after 10 years from disease onset [3]. About 
35% of patients have depression and about 40% 
of patients have anxiety [4]. The prevalence of 
impulsive control disorders is less than 15% [5].

PD dementia (PDD) and dementia with Lewy 
bodies (DLB) make up the class of the Lewy 
body dementias (LBD) [3].The classic hallmark 
of LBD is the deposition of α-synuclein (Lewy 
bodies) in neurons and associated neuronal loss. 
It is not well-known whether α-synuclein is neu-
rotoxic or part of a neuroprotective reaction. 
Furthermore, proteins involved in other types of 
dementia (β-amyloid and tau) may also appear in 
idiopathic and familial PD. This suggests a syn-
ergistic interaction between pathophysiology of 
PD and other processes seen in AD. There is no 

significant co-occurrence between idiopathic PD 
and cerebrovascular disease [3].

Risk factors for PD include age, male sex, non- 
smoking status, family history, pesticide expo-
sure, and heavy metal exposure [1]. Only 15% of 
patients with PD have a family history of the ill-
ness. Mutations in LRRK2 (leucine-rich repeat 
kinase 2) and SNCA (α-synuclein) are associated 
with autosomal dominant PD. Mutations in 
PARK2 (parkin RBR E3 ubiquitin protein ligase), 
PARK7 (Parkinson protein 7), or PINK1 (PTEN- 
induced putative kinase 1) are associated with 
autosomal recessive PD. Certain genes such as 
GBA (glucosidase, beta, acid) and UCHL1 (ubiq-
uitin C-terminal hydrolase L1) may modify the 
risk for PD [6]. Risk factors for PDD include age, 
time of diagnosis, rigid-akinetic phenotype, 
severe impairment, impaired semantic fluency, 
genetic factors, low educational attainment, and 
postural instability [7].

The clinical diagnosis of Parkinson’s disease is 
based on the Queen Square Brain Bank Criteria 
[8]. The first step is to diagnose parkinsonism 
syndromes, which are bradykinesia and at least 
one of the following: (1) muscular rigidity, (2) 
4–6 Hz rest tremor, or (3) postural instability not 
caused by primary visual, vestibular, cerebellar, 
or proprioceptive dysfunction. The second step is 
to review the exclusion criteria which include 
neuroleptic use at onset, supranuclear gaze, more 
than one affected relative, and early severe 
dementia with disturbances of memory, lan-
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guage, and praxis. Clinicians should also con-
sider antiemetics, antivertigo medications, and, 
less commonly, other non-dopaminergic medica-
tions such as lithium or valproic acid as possible 
causes for the symptoms. The third step is to 
determine whether the patient has three support-
ive features of PD, which include unilateral onset, 
rest tremor present, response to levodopa, and 
clinical course of 10 years. Note that in DLB, 
dementia develops within 1 year of onset of spon-
taneous parkinsonism, whereas in PDD, demen-
tia develops as the disease progresses. In the late 
phase of PD, non-motor symptoms become the 
predominant issue, and this is often when psy-
chiatrists are consulted [9]. Common non-motor 
symptoms include physical concerns such as 
falls, postural instability, urinary dysfunction, 
and dysarthria and choking. They also include a 
range of psychiatric issues including excessive 
daytime sleepiness, dementia, psychosis, apathy, 
depression, and anxiety.

Dopaminergic agents continue to be the initial 
treatment for motor symptoms from PD. Common 
drug classes are levodopa formulations (includ-
ing carbidopa-levodopa), catechol-O- 
methyltransferase (COMT) inhibitors (including 
entacapone and tolcapone), dopamine agonists 
(including pramipexole and ropinirole), mono-
amine oxidase-B inhibitors, and amantadine. 
Deep brain stimulation (DBS) is effective for 
motor symptoms in advanced PD, but patients 
who underwent DBS of the subthalamic nucleus 
were found to have greater rates of both attempted 
and completed suicides [10]. The suicide rate for 
this population continued to be higher than 
expected for at least a year after the procedure 
[10]. Patients who undergo DBS of the subtha-
lamic nucleus should be monitored carefully for 
suicide. On the other hand, patients who undergo 
pallidal stimulation have improved depressive 
symptoms, so this type of stimulation is preferred 
for patients with PD and comorbid psychiatric 
disorders.

Rivastigmine is FDA-approved for use among 
individuals with PDD. Depression should be 
managed among individuals with PD by reducing 
psychosocial stressors and increasing the dose of 
the dopamine agonist. If these approaches do not 
work, then depression can be treated with tricy-
clic antidepressants (TCAs), selective serotonin 

reuptake inhibitors (SSRIs), or serotonin- 
norepinephrine reuptake inhibitors (SNRIs) [10]. 
TCAs have anticholinergic effects, and the effi-
cacy of SSRIs is questionable among individuals 
with PD. Venlafaxine and nortriptyline are 
thought to be the preferred antidepressants for 
depression among individuals with PD. Cognitive 
behavioral therapy (CBT) may also be helpful for 
depression among individuals with PD [10]. 
Electroconvulsive therapy (ECT) and repetitive 
transcranial magnetic stimulation (rTMS) may 
have efficacy in treating severe depression among 
individuals with PD.

The first step in treating psychosis in PD is to 
determine whether non-pharmacologic interven-
tions can be used among these individuals. 
Hallucinations that do not bother the patient or 
create severe behavioral disturbances should not 
be treated unless requested by the patient or their 
family members. Caregivers should receive edu-
cation about how to manage the psychotic symp-
toms in individuals with PD. Secondly the dose 
of levodopa-carbidopa should be reduced to the 
minimum effective dose to reduce the dopami-
nergic burden. In many cases, however, patients 
cannot tolerate a lower dose because of worsen-
ing parkinsonian symptoms. Antipsychotics such 
as quetiapine and clozapine can be used; clozap-
ine has anticholinergic effects and requires close 
lab monitoring for neutropenia and agranulocyto-
sis. Pimavanserin, a serotonin (2A) receptor 
inverse agonist, was approved by the FDA in 
2016 for Parkinson’s disease psychosis.

 Essential Tremor

One of the most common pathologic tremors in 
older adults is essential tremor (ET). ET is often 
described as “benign,” but as the disease pro-
gresses with age, it can become quite disabling. 
The diagnosis of ET relies on clinical examina-
tion. The classic presentation is bilateral, sym-
metric postural tremor that is visible and 
persistent [11]. It is present in the hands and fore-
arms, but other parts of the body such as the voice 
and head may also be affected. Other symptoms 
such as dystonia, significant balance disturbance, 
cognitive decline, or isolated tremor of specific 
body part such as the head or jaw should raise 
concerns for other disorders. Essential tremor is 
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generally treated with beta-blockers, trihexyphe-
nidyl, primidone, and clonazepam [12]. Beta- 
blockers such as propranolol are first-line agents 
but can be contraindicated in patients with 
asthma. Trihexyphenidyl and clonazepam are on 
the Beers criteria list given their adverse effect 
profile and primidone can cause significant seda-
tion among older individuals.

 Huntington’s Disease (HD)

HD is a rare movement disorder which initially 
presents as mild chorea (often a slight fidgeti-
ness) but eventually progresses to complete phys-
ical disability, dementia, and death [13]. The 
estimated worldwide prevalence of HD is 2.71 
per 100,000. This prevalence, however, ranges 
from an overall prevalence of 5.70 per 100,000 in 
North America, Europe, and Australia to 0.40 per 
100,000 in Asia [14]. HD is caused by the trinu-
cleotide CAG repeat expansion of the huntingtin 
(HTT) gene on chromosome 4. This repeat expan-
sion results in a toxic gain of functional mutant 
huntingtin protein. Based on cell and animal mod-
els, the mutant huntingtin causes a number of 
pathogenic processes including oxidative stress, 
protein misfolding, neuronal dysfunction, and 
eventual cell death [15].

The degree of penetrance of HD depends on 
the number of trinucleotide repeats; variable pen-
etrance occurs between 36 and 39 repeats and full 
penetrance occurs at ≥40 repeats [15]. HD is an 
autosomal dominant disorder, with each child 
having a 50/50 chance of inheriting the disorder. 
With each generation, however, HD can present 
with more severe symptoms and signs and have 
an earlier age of onset because of the process of 
“anticipation.” Anticipation occurs due to an 
increase in the number of trinucleotide repeats 
with each generation as these can potentially 
increase during cell division [16].

The age of onset of HD is usually in their 
40–50s but can range widely from childhood to 
old age [13]. The disease duration is about 20 
years, and patients become wheelchair bound 
because of the severity of the chorea and eventu-
ally die from aspiration due to dysphagia and dys-
arthria [13]. Clinicians have traditionally focused 
on the motor features of HD (chorea, dystonia, 
and motor impersistence). However, there has 

been an increasing recognition of importance of 
the cognitive and psychiatric features of HD 
recently. The initial cognitive deficits are consis-
tent with a subcortical dementia. Patients have 
difficulty with executive function, attention, 
working memory, and psychomotor speed, 
whereas semantic memory, language, and visuo-
spatial functioning remain relatively intact [17]. 
Eventually, all patients progress to dementia. 
Psychiatric manifestations include depression, 
irritability, anxiety, mood lability, and suicidality. 
All patients who are at risk for HD or are coping 
with functional decline from HD should be care-
fully assessed for suicide. In a study over 4000 
individuals in the Huntington Study Group data-
base, the prevalence of suicide ideation in the 
group before a formal diagnosis had been made 
was 9.1%. In those patients who were diagnosed 
with HD, 16.7% had suicidal ideation in early 
stage and 21.6% had suicidal ideation as they 
started to lose their independence due to func-
tional decline [18]. The PREDICT- HD group 
found that psychiatric symptoms develop more 
commonly during the prodrome period and symp-
toms worsened as the disease progressed [19]. 
The gold standard for diagnosis of HD is genetic 
testing; however, in cases of a clinical presenta-
tion and a clear family history of autosomal dom-
inant transmission, genetic testing can be 
deferred. Approximately 10% of HD cases are 
sporadic and genetic testing should be done to 
confirm HD and rule out Huntington’s-like dis-
eases [13]. Neuroimaging, lumbar puncture, and 
other genetic or autoimmune tests can also be 
obtained to rule out other disorders.

The only FDA-approved treatment for HD is 
tetrabenazine. Tetrabenazine reduces synaptic 
monoamines (including dopamine) and has been 
shown to improve chorea [13]. However, it can 
also worsen neuropsychiatric symptoms, includ-
ing suicidality, so it must be used cautiously. D2 
blockers can be used off-label to symptomatically 
manage chorea. Olanzapine, SSRIs, and adjunct 
mood stabilizers (carbamazepine, valproic acid, 
and lamotrigine) can be useful for managing the 
common psychiatric symptoms in HD including 
depression, anxiety, irritability, mood lability, and 
suicidality [13]. Non- pharmacologic interven-
tions are of limited use for psychiatric symptoms 
in HD, especially as the disease progresses. 
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Interdisciplinary teams, particularly with pallia-
tive care specialists are crucial in ensuring the 
optimal management and quality of life for HD 
patients.

 Amyotrophic Lateral Sclerosis (ALS)

ALS is a motor neuron disease (MND) that 
causes degeneration of the upper and/or the lower 
motor neurons. It is the most commonly acquired 
MND with an estimated prevalence in the USA 
of 3.9 out of 100,000 individuals [20]. Sporadic 
ALS (about 90% of cases) occurs more com-
monly in those 60–69 years in age [21]. Patients 
with a familial history of ALS, however, have an 
average age of onset of approximately 46 years 
[22]. Common clinical features of ALS include 
both signs of upper motor neuron (UMN) disease 
such as spasticity, hyperreflexia, clonus, patho-
logic reflexes, and lower motor neuron (LMN) 
disease such as muscle wasting, flaccidity, hypo-
reflexia, and fasciculations. The diagnosis of 
ALS should fulfill the revised El Escorial criteria: 
(1) evidence of LMN degeneration by clinical, 
electrophysiological, or neuropathologic exami-
nation; (2) evidence of UMN degeneration by 
clinical examination; (3) progressive spread of 
symptoms or signs within a region or to other 
regions, as determined by history or examination; 
and (4) absence of any other disease processes as 
evidenced by electrophysiological, pathological, 
or neuroimaging studies which may explain these 
findings [23]. Patients have an average life expec-
tancy of 2–5 years and usually die from respira-
tory failure.

Genetic studies of familial ALS suggest that 
ALS may be caused by pathological aggregation 
of various types of proteins in the motor neurons, 
and this aggregation then results in cell death 
[22]. Genetic studies suggest an overlap in the 
pathophysiology between some types of ALS and 
FTD, since they both share the expansion of chro-
mosome 9 open reading frame 7 (C9orf72) and 
mutations in transactive response (TAR) DNA-
binding protein 43 kDa (TDP-43) [24, 25].

The only FDA-approved treatment for ALS is 
riluzole, a modulator of glutamate neurotrans-
mission. Comorbid depression and anxiety can 
be managed with pharmacologic interventions 
such as SSRIs, SNRIs, mirtazapine, or bupropion 

and with non-pharmacologic interventions such 
as psychological support and counseling. 
Pseudobulbar affect can be managed with dextro-
methorphan/quinidine, SSRIs, or amitriptyline. 
Non-pharmacologic measures for symptomatic 
management include adjustment of fluid and 
fiber intake for constipation; use of humidifier 
and reduction of dairy intake for phlegm; acu-
puncture, massage, and pool therapy for pain; 
and stretching, massage, and pool therapy for 
spasticity [22].

 Multiple Sclerosis (MS)

Multiple sclerosis (MS) occurs due to the immune 
system inappropriately attacking myelin, a pro-
tein which covers the nerve fibers and is impor-
tant for the conduction of electrical signal through 
the nerve fibers. The estimated prevalence of MS 
varies by geography. It is most prevalent in 
Western Europe and North America and lowest in 
Asia, Africa, and the Middle East. Recent studies 
indicate a prevalence ranging from 50 to 200 per 
100,000 in Western Europe and North America 
[26]. About 9–14% of patients with MS are 65 
and older, mainly due to increased survival times 
[27]. The onset of MS is usually in 20–40- year 
age group of adults. Late-onset MS (after 50 
years of age) is rare but generally has a primary 
progressive course [27]. Females are at higher 
risk of developing MS. Latitudinal changes 
appear to make a difference in Australia and New 
Zealand but not North America and Europe. The 
neurobiology of MS is not well-understood. 
Genetics are known to play a role, but there is 
only a 25% concordance in twin studies, which 
suggests that environmental triggers such as a 
viral infection probably play a role in the patho-
physiology of MS [26].

Typical presentations for MS are optic neuritis, 
internuclear ophthalmoplegia, or partial trans-
verse myelitis [28]. These transient neurologic 
symptoms must last 24 or more hours and cannot 
be better explained by other etiologies such as 
infection. The McDonald criteria updated in 
2010 specify the fulfillment of the criteria for dis-
semination in space and dissemination in time. In 
brief, a combination of clinical examination, 
clinical history corroborated by MRI findings, 
visual evoked potentials, and specific neuroradio-
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logical findings which meet the McDonald crite-
ria can be used to confirm the diagnosis of 
MS. The new MRI criteria now allows for 
increased sensitivity for the diagnosis of MS. CSF 
oligoclonal bands are no longer used as a diag-
nostic criteria but rather as supportive evidence in 
possible cases [28]. About 80% of initial presen-
tation is relapsing-remitting type, namely, the 
patient has a complete or partial resolution of 
neurologic symptoms from “an attack” during 
which prominent neurologic symptoms/signs are 
present. The other major type of initial presenta-
tion is the primary progressive type, which is 
characterized by a lack of resolution of neuro-
logic symptoms from an attack. Eventually 
relapsing-remitting type progresses to the pri-
mary progressive type.

Steroids are a well-established treatment for 
the reduction of severity and duration of MS epi-
sodes. Since the early 2000s, several disease- 
modifying therapies for relapsing-remitting MS 
have been approved or are currently in clinical 
trials [29, 30]. First-line treatments for MS 
include the well-established injectables, 
β-interferon, and glatiramer acetate. Three oral 
medications have been approved by the FDA: fin-
golimod, teriflunomide, and dimethyl fumarate 
[30]. Their efficacy compared to the injectables 
needs to be studied further. Monoclonal antibod-
ies have been another major area of study for MS 
therapeutics [30]. Natalizumab is FDA-approved 
for MS but requires careful monitoring for pro-
gressive multifocal leukoencephalopathy which 
is potentially fatal. Other monoclonal antibodies 
including alemtuzumab, daclizumab, and CD20 
monoclonal antibodies (rituximab and ocreli-
zumab) are still under investigation for efficacy 
and adverse effects. Mitoxantrone (an immuno-
suppressant) is FDA-approved for the treatment 
of advanced or chronic MS. Dalfampridine is 
FDA-approved to improve walking in patients 
with MS.

Treatment options for both primary and sec-
ondary progressive MS are limited [31]. 
Dextromethorphan or quinidine is effective for 
treatment of pseudobulbar affect. Botulinum 
toxin injections are FDA-approved for urinary 
incontinence resulting from detrusor overactivity 
caused by multiple sclerosis. Non-pharmacologic 
interventions which may have efficacy in sec-

ondary MS (although rigorous controlled, large-
scale trials are often lacking) include 
physiotherapy for balance; progressive resis-
tance therapy for weakness; aerobic exercise for 
reduced cardiovascular fitness; energy conserva-
tion exercises for fatigue, bodyweight-supported 
treadmill training, transcutaneous electrical 
nerve stimulation, and exercise or massage for 
pain; cognitive retraining and exercise for cogni-
tive dysfunction; and cognitive behavioral ther-
apy for depression [31].

 Stroke
Stroke is the fifth leading cause of death in the 
USA and is the leading cause of long-term dis-
ability [32]. Risk factors include age, previous 
history of stroke or transient ischemic attack 
(TIA), family history of stroke, African-American 
or Hispanic ethnicity, hypertension, dyslipid-
emia, diabetes mellitus (HgbA1c < 7%), cigarette 
smoking, excessive alcohol consumption, physi-
cal activity, diet, obesity, and illicit drug use 
(most notably intravenous drugs and cocaine) 
[33]. Stroke is identified as new-onset focal neu-
rologic deficit(s) due to a disruption in the blood 
supply in the brain. When these focal neurologic 
deficits last longer than 24 h, this is defined as a 
stroke. If these deficits resolve within 24 h, then 
this is known as a transient ischemic attack (TIA). 
Stroke can be classified into two major types: 
ischemic and hemorrhagic. The diagnostic 
workup is fairly similar for both types. A clinical 
examination should be done, and neuroimaging 
(preferably an MRI but head CT when an urgent 
answer is needed or when MRI is unavailable or 
contraindicated) should be obtained.

Approximately 87% of strokes are classified as 
ischemic. Ischemic stroke occurs when a blood 
clot develops inside a cerebral blood vessel or 
when a blood clot embolizes from another part of 
the body (usually the heart). This cutting off of 
the blood supply creates two zones: the core isch-
emic zone and the ischemic penumbra. If the 
blood supply is not restored within a few hours of 
the stroke, the ischemic penumbra also dies. 
Treatments for ischemic stroke fall into two cate-
gories: (1) thrombolytic therapy to reperfuse the 
penumbra and possibly the core ischemic zone 
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and (2) stroke prevention management. The stroke 
prevention depends on the subtype. The TOAST 
classification system designates the subtypes of 
ischemic stroke: small artery occlusion, large 
artery occlusion, cardioembolic, and others [34].

Tissue plasminogen activator (tPA) still 
remains the mainstay for clot thrombolysis in 
acute ischemic stroke; the window of use has 
increased from 3 to 4.5 h, but the sooner the tPA 
is administered, the better the likelihood of suc-
cessful reperfusion. Mechanical thrombectomy 
can also be used to remove a blood clot but needs 
to be used after tPA administration and within 6 h 
of a stroke [35]. Secondary stroke prevention is 
the other key aspect to stroke treatment. All 
patients who have a stroke or TIA should have 
tight control of blood pressure, diabetes, and 
hyperlipidemia (with solid evidence for statin- 
lowering therapy) as per American Heart 
Association and American Diabetes Association 
guidelines [36]. Additional ischemic stroke pre-
vention depends on subtype. Extracranial carotid 
disease should be treated with medical therapy 
(antiplatelet therapy, statin therapy, and risk factor 
modification); in certain cases, surgical interven-
tions such as carotid endarterectomy and carotid 
angioplasty may also be appropriate. Intracranial 
atherosclerosis should be treated with appropriate 
medical therapy; surgical interventions are still 
under investigation. Cardioembolic stroke due to 
non-valvular atrial fibrillation (both paroxysmal 
and permanent types) should be treated with a 
vitamin K antagonist (target INR 2.5), apixaban, 
and dabigatran; rivaroxaban can be used to treat 
recurrent non- valvular atrial fibrillation (AF). 
Patients with non-cardioembolic ischemic stroke 
or TIA (e.g., lacunar stroke) should be treated 
with antiplatelet agents (initial options include 
aspirin monotherapy, the combination of aspirin, 
and extended- release dipyridamole and clopido-
grel) [36]. Non-pharmacologic interventions for 
prevention of all types of stroke and TIA include 
smoking cessation, regular physical exercise (one 
to three times of intense exercise a week), and 
dietary modifications such as the Mediterranean 
diet or DASH diet.

Hemorrhagic stroke is divided into two cate-
gories: intracerebral hemorrhage (ICH), bleed-
ing in the brain tissue, and subarachnoid 
hemorrhage (SAH), bleeding in the subarach-

noid space, namely, the space between the brain 
and the surrounding tissue. Hemorrhagic stroke 
accounts for 13% of strokes and has a mortality 
of 33% in the first month [37]. Risk factors 
include age, hypertension, oral anticoagulants, 
and weakened blood vessels due to aneurysms 
and arteriovenous malformations. Hemorrhagic 
strokes occurs when a blood vessel inside the 
brain breaks, releasing blood and compressing 
the brain tissue. Treatments include endovascu-
lar coiling or surgical treatment (such as clipping 
the aneurysm). Patients with ICH should also 
undergo management of risk factors for bleeding 
(severe coagulation factor deficiency, severe 
thrombocytopenia, oral anticoagulants), inten-
sive care unit monitoring, glucose monitoring, 
and treatment with antiepileptic drugs (AEDs) 
when appropriate [38].

 Traumatic Brain Injury (TBI)
Traumatic brain injury (TBI) is a common disor-
der in older adults. In the USA from 2002 to 
2006, the highest rate of TBI was among patients 
aged 75 years and older (339.3 per 100,000) [39]. 
The main reason for the higher prevalence of TBI 
in older adults is falls [39]. Classification criteria 
for possible, mild, and moderate-severe TBI are 
listed in Figure. 32-1 [40]. While neuroimaging 
can be helpful for diagnosing moderate-severe 
TBI, it can be normal in mild TBI although on 
neuropathological examination axonal shearing 
can be seen [41]. Complications from TBI 
include chronic subdural hematoma, epidural 
hematoma, and neuropsychiatric sequelae (such 
as cognitive decline, personality changes, apathy, 
impulsivity, mood and anxiety disorders, and, 
more rarely, psychosis and mania) [42]. Moderate 
and severe TBI are well-established risk factors 
for dementia. The long-term effects of mild TBI 
are under investigation [41].

No drugs are FDA-approved to treat the neuro-
psychiatric sequelae of TBI [43]. The evidence 
for acetylcholinesterase inhibitors and meman-
tine for dementia secondary to TBI has not been 
well-demonstrated. Stimulants and dopaminergic 
agonists such as modafinil and bupropion can be 
used off-labeled for apathy and fatigue. Cognitive 
rehabilitation (problem-solving therapy and mne-
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monic devices such as handheld organizers) is 
crucial for addressing cognitive deficits from 
TBI. SSRIs can be helpful for treating depression 
[43]. In terms of non-pharmacologic interven-
tions, environmental modifications to simplify 
the surroundings can also be helpful especially in 
cognitively impaired patients. In older adults, fall 
prevention measures can reduce future risk of 
TBI. All fall risk prevention measures include 
simplifying polypharmacy or discontinuing med-
ications on the Beers criteria list and consulting 
occupational therapy for home and environmen-
tal modifications [44].

 Seizures
The prevalence of seizures decreases with age, 
although dementia is a risk factor for epilepsy. 
Comorbid neuropsychiatric disorders such as 
mood symptoms and cognitive impairment are 
more common in older adults with epilepsy [45]. 
Non-epileptic behavioral disorders which include 
the paradoxically named “psychogenic seizure” 
are more common in older adults. The gold stan-
dard for diagnosis of seizures is video-EEG mon-
itoring. Ambulatory EEG, however, can also be 
done and is more convenient. Antiepileptic drugs 

One or more of the following:
1. Death due to TBI
2. LOC 30+ minutes
3. PTA 24+ hours
4. Worst GCS full score in first 24 hours < 13
    (unless shock, intoxication, and sedation)
5.  One of the following
     -Intracerebral hematoma
     -Subdural hematoma
     -Epidural hematoma
     -Cerebral contusion
     -Hemorrhagic contusion
     -Penetrating TBO (dura penetrated)
     -Subarachnoid hemorrhage
     -Brainstem injury

One or more of the following:
1. LOC < 30 minutes
2. PTA < 24 hours
3. depressed, basilar or linear fracture (dura intact)

One or more of the following:
1. Blurred vision
2. Confusion (mental state changes)
3. Dazed
4. Dizziness
5. Focal neurologic symptoms
6. Headaches
7. Nausea

NO

NO

YES

YES

YES

Moderate/severe (definite) TBI

Mild (probable) TBI

Symptomatic (possible) TBI

Figure. 32-1. Mayo classification of traumatic brain injury. Adapted from Malec JF, Brown AW, Leibson CL 
et al. The mayo classification system for traumatic brain injury severity. J Neurotrauma 2007;24(9):1417–24. 
TBI traumatic brain injury, GCS Glasgow coma scale, LOC loss of consciousness, PTA post-traumatic amnesia
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(AEDs) fall into two categories: narrow- spectrum 
and broad-spectrum drugs. Narrow-spectrum 
drugs are more effective at treating specific sei-
zure syndromes or certain types of seizures (par-
tial or generalized), whereas broad-spectrum 
drugs can cover both partial and generalized sei-
zures [46]. The broad-spectrum AEDs include 
phenytoin, levetiracetam, lamotrigine, phenytoin, 
topiramate, felbamate, zonisamide, valproic acid, 
and phenobarbital. Combinations of AEDs may 
be necessary for full seizure control, but at the 
same time, it increases the likelihood of side 
effects. Older adults are at higher risk for side 
effects from AEDs because of decreased hepatic 
and renal clearance; decreased serum albumin 
level can also result in increased levels of certain 
AEDs which are highly protein bound including 
valproic acid, phenytoin, and carbamazepine [46]. 
Certain AEDs such as valproic acid, lamotrigine, 
and carbamazepine are used in the management 
of bipolar disorder. Drug-drug interactions are 
common among these three drugs and can affect 
titration schedules and maximum recommended 
doses.

 Headaches
Although the prevalence of headaches decreases 
with age [47], about 15% of headaches in older 
adults have a potentially serious medical or 
neurologic cause [48]. Therefore, clinicians 
need to obtain a detailed history and complete a 
physical examination to determine if older 
patients present with any of the ominous signs 
for underlying illness (red flags) (Table 32-1). 
Even when headaches are not a life-threatening 
emergency, they are still a significant cause of 
disability and a common reason for emergency 
room visits [47].

If a headache due to an emergent cause is sus-
pected on history and/or physical examination, 
neuroimaging (usually a non-contrast head CT to 
detect bleeding) and lumbar puncture should be 
obtained immediately [49]. Additional tests and 
consultations should also be performed to con-
firm the suspected etiology. Temporal artery 
biopsy, erythrocyte sedimentation rate (which if 
elevated can be supportive of the diagnosis), and 
emergent rheumatologic and neurosurgical con-

sultations should be obtained in suspected cases 
of giant cell arteritis (GCA). Tonometry and 
emergent ophthalmologic consultation should be 
obtained in suspected cases of acute angle- closure 
glaucoma (AACG). TIA needs to be ruled out 
before a patient is diagnosed with migraine with 
aura; since the incidence of migraine with aura is 
generally earlier in life, most patients will be able 
to identify whether the current attack is migraine 
or not. Once emergent, secondary causes have 
been ruled out; clinicians often rely on clinical 
history and physical examination to diagnose the 
cause of primary headaches.

 Secondary Headaches

Subarachnoid hemorrhage (SAH), intracranial 
hemorrhage (ICH), TBI, seizures, intracranial 
neoplasms, and central nervous system (CNS) 
infections can cause secondary headaches and 
are discussed in other sections. Giant cell arteri-
tis (GSA or temporal arteritis) is characterized by 
inflammation of blood vessels in the scalp region. 
GCA is distinguished by headache, often in the 
temporal region and visual changes [50]. GCA is 
more likely in people of Northern European 
descent and is associated with HLA-DR4 and the 
alleles of locus HLA-DRB1 [51]. The mecha-

Table 32-1. Red flags for headache emergencies

• Severe, persistent headache that reaches in maximal pain 
within seconds to minutes

• No similar headaches in the past
• ≥50 years in age
• Abnormal vital signs (e.g., fever, hypertension)
• Altered mental status (including syncope)
• New-onset neurologic signs (focal or non-focal)
• Seizure
• Rapid onset of headache with exertion (exercise or sexual 

activity)
• Immunosuppression (e.g., HIV and cancer)
• Visual disturbances or abnormal ophthalmologic findings
• Recent head trauma
• Pain spreading to the lower neck and between the 

shoulders
• Currently taking anticoagulants or sympathomimetics 

(both as prescribed medications and illicit drugs such as 
cocaine and methamphetamine)

• Signs of potentially increased intracranial pressure (e.g., 
nausea, vomiting, papilledema)

Adapted from Cutrer FM. Evaluation of the adult with head-
ache in the emergency department. www.uptodate.com/
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nism is most likely due to autoimmune mecha-
nisms, since people with GCA are at higher risk 
for another autoimmune disorder including poly-
myalgia rheumatic [51]. If GCA is suspected, 
clinicians should immediately initiate high doses 
of corticosteroids while they await confirmatory 
biopsy results. If left untreated, GCA can result 
in permanent blindness. Generally headache 
symptoms and elevated erythrocyte sedimenta-
tion rate (ESR) resolve with treatment.

Acute angle-closure glaucoma (AACG) is 
characterized by acute loss of vision due to sud-
den blockage of drainage of the aqueous humor in 
the eye. Tonometry can be used to detect the sud-
den increase in intraocular pressure, and physical 
exam can reveal eye pain and a hardened globe. 
AACG is an ophthalmologic emergency. Risk fac-
tors for AACG include family history of AACG, 
Asian ethnicity, female, age over 60, and farsight-
edness [52]. Treatment requires the removal of 
part of the iris with laser or conventional surgery.

Medication overuse headache (MOH) is often 
comorbid with tension-type headache (TTH) and 
migraines. International Classification of 
Headache Disorders (ICHD-3) criteria requires 
≥15 days of headache per month in a patient with 
a pre-existing headache disorder and more than 3 
months of medication overuse for headache man-
agement [53]. Risk factors include chronic use of 
substances (caffeine as part of daily intake or 
combination analgesics, ergots, triptans, opioids, 
butalbital, simple analgesics, and acetamino-
phen) which are often used inappropriately or 
excessively to manage chronic TTH or migraines. 
Treatment requires multicomponent interven-
tions. First, patients must be weaned 100% of the 
offending medications. Second, patients need to 
be put on appropriate prophylactic medications 
and learn about non-pharmacologic interventions 
(see below). Third, clinicians should strictly limit 
the use of acute medications. Fourth, patients and 
families should be educated about reasonable 
expectations about headache medications [54].

 Primary Headaches

TTH is the most common type of headache in 
older adults with an estimated prevalence of more 
than 30% [55]. TTH is generally a mild to moder-
ate headache which often presents as a bilateral 

“band-like pressure” that can last from minutes to 
days and is usually not associated with nausea, 
photophobia, or phonophobia [53]. TTH is clas-
sified by frequency of the headache (infrequent, 
frequent, and chronic). Although TTH is quite 
common, the neurobiology of TTH is not well- 
understood. It is common for patients with TTH 
to have more than one headache disorder such as 
migraine and MOH. The first-line treatments for 
acute symptoms are NSAIDs, salicylates, and 
aspirin. Caffeine used in combination with anal-
gesics may have some benefits. Butalbital and 
opioids should be avoided if at all possible to 
minimize the likelihood of developing headache 
secondary to substance use or withdrawal. In 
patients with frequent or chronic TTH, amitripty-
line can be used, but it has anticholinergic effects. 
Second-line prophylactic medications include 
venlafaxine and mirtazapine [56].

Migraine is another common type of headache 
in older adults. The two most common types of 
migraine are without and with aura. Migraine 
without aura is characterized by at least five 
headaches that last 4–72 h; headaches usually are 
unilateral, pulsating, which are moderate to 
severe in intensity and are associated with nausea 
and/or photophobia and phonophobia [53]. 
Migraine with aura is characterized by at least 
two attacks which consist of an aura followed by 
a headache within 60 min or less. The aura is 
characterized by reversible neurologic symptoms 
(visual, sensory, speech/language, motor, brain-
stem, or retinal). Each aura symptom can last 
5–60 min and at least one must be unilateral [53]. 
Risk factors include being female, having a fam-
ily history, having changes in estrogen level 
(increased prevalence in middle age), and envi-
ronmental factors such as exercise, skipping 
meals, and sleep disturbances. Cortical spreading 
depression is a phenomenon in which a wave of 
depolarization spreads slowly across the brain 
which is followed by a suppression of brain activ-
ity. This is thought to be a key mechanism for the 
development of migraine auras [57].

Table 32-2 describes abortive therapies for 
migraines all have potentially adverse effects in 
older adults [58]. Prophylactic treatments 
include first-line agents (strong evidence for 
efficacy) such as certain anticonvulsants (dival-
proex sodium and topiramate), certain 
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 beta-blockers (metoprolol, propranolol, and 
timolol), and second- line agents (moderate evi-
dence for efficacy) such as certain antidepres-
sants (amitriptyline and venlafaxine) and certain 
beta-blockers (atenolol and nadolol). Divalproex 
sodium, sodium valproate, beta-blockers (when 
not medically contraindicated), and venlafaxine 
are preferable in older adults because topiramate 
frequently causes cognitive slowing and amitrip-
tyline has anticholinergic side effects. Fenoprofen, 
ibuprofen, ketoprofen, naproxen, and naproxen 
sodium are first-line prophylactic agents for epi-
sodic migraines [59].

Non-pharmacologic management for head-
aches includes headache diaries to identify and 
minimize triggers; regular exercise; healthy diet 
with complex carbohydrates and minimal use of 
caffeine and, in patients with migraines, tyramine- 
rich foods; weight loss when clinically indicated; 
regular sleep; biofeedback; and cognitive behav-
ioral therapy. Alternative medications for 
migraine prevention include the first-line agent 
butterbur (which has toxic side effects which 
limit its use) and second-line agents such as ribo-
flavin, magnesium, and feverfew [60].
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 Introduction
The geriatric proportion of the total population of 
the USA has increased as advances in medicine 
prolong the human life span. The population of 
adults older than 65 years is expected to reach 
20% of the total population of the USA within 
the next 15 years [1]. The burden of chronic dis-
ease has likewise increased. Nearly a quarter of 
individuals aged 65 and over suffers from coro-
nary disease, hypertension, or stroke [2]. Geriatric 
populations suffer from increased rates of condi-
tions associated with cumulative lifetime expo-
sures, such as emphysema and COPD. Nearly 
20% of individuals in this age group also have 
some form of cancer. Overall the rates of chronic 
illness are higher among older adults when com-
pared to the general population, with two thirds 
of these individuals suffering from multiple 
chronic conditions including cardiovascular dis-
ease, diabetes, renal disease, and other conditions 
that significantly affect the quality of life such as 
arthritis. In addition, the psychological toll posed 
by these disorders, the limitations imposed by 
their physiologic sequelae, and the secondary 
effects of their treatments can have a detrimental 
effect on the psychiatric well-being of older 
adults. Geriatric mental health has come under 
increased scrutiny as a growing domain of health-
care that requires increased clinical attention and 
research input. Recent estimates suggest that 
approximately 20% of individuals aged 55 and 
older have a mental health problem requiring 
clinical attention [2]. In this subchapter, causes of 

acute mentation changes will be discussed as it 
relates specifically to the elderly. Additionally, 
subacute and chronic causes of secondary psy-
chiatric findings will be highlighted. At the con-
clusion of this subchapter, the reader will have a 
more solid grasp of neuropsychiatric manifesta-
tions of general medical conditions.

 Aging and Physiology
The physiology of aging is associated with 
decreased physiologic reserve and diminished 
functional capacity in drug metabolism at both 
the cellular and the organ level. The volume of 
distribution for lipophilic drugs increases as lean 
body mass is supplanted with adipose tissue, 
slowing elimination rates for certain psychoac-
tive medications such as benzodiazepines and 
morphine [3]. Progressive structural changes in 
the kidneys reflect a loss of glomeruli and 
decreased GFR over time, with accordant impair-
ments in acid-base homeostasis and salt balance. 
First pass metabolism may be less efficient due to 
decreased hepatic size and blood flow, potentially 
amplifying the bioavailability (and physiologic 
effect) of certain medications [4, 5]. The neurons 
of the peripheral and central nervous system also 
degrade with age, a process mediated by the 
accumulation of abnormal proteins, oxidative 
injury, and mutations to genetic material. Certain 
phenotypes may dispose individuals to “selective 
neuron vulnerability” in old age or even adult-
hood, a phenomenon of CNS injury to discrete 
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neuron populations as seen with Alzheimer’s dis-
ease and the hippocampus, Parkinson’s and the 
basal ganglia, and other neurodegenerative syn-
dromes [6]. Multiple studies have shown that 
aging is associated with decrements in specific 
aspects of cognition such as working memory, 
which may in part reflect age-related changes to 
the prefrontal cortex [7]. Changes associated 
with significant pharmacodynamic impact 
include increased GABA-aminergic sensitivity, 
changes to dopamine metabolism exacerbating 
risk of drug-induced Parkinsonism, decreased 
cholinergi function potentially amplifying drug- 
related anticholinergic effects, and decreased 
serotonin reuptake and receptor frequency [8]. In 
totality, these changes in physiology, which may 
be exacerbated in the setting of chronic illness, 
render aged individuals especially vulnerable to 
adverse drug effects and harmful medication 
interactions.

 Aging and Polypharmacy
The industry of medicine has met the rising tide 
of chronic diseases in the burgeoning geriatric 
population with a plethora of medications. This 
can lead to burdensome and complex medication 
regimens, especially for individuals who suffer 
from multiple illnesses, as is common among the 
sickest elderly individuals. Studies have sug-
gested that polypharmacy is associated with 
increased rates of adverse drug reactions, medi-
cation nonadherence, and elevated risk for geri-
atric syndromes such as cognitive impairment, 
urinary incontinence, and impaired balance 
resulting in falls [9]. Although there is no strict 
numerical quantity of medications that repre-
sents a threshold for polypharmacy, a prospec-
tive study identified that, among a geriatric 
cohort, individuals prescribed eight or more 
medications were at significantly increased risk 
for re- hospitalization within 1 year [10]. 
Antipsychotic polypharmacy is a specific prob-
lem within the field of geriatric psychiatry and 
appears to be correlated with both living envi-
ronment (skilled nursing facilities and other 
forms of long term care) and severity of mental 
illness [11]. This problem is potentiated by the 
utility of antipsychotics as an expeditious mea-

sure of behavioral control among the delirious 
elderly. Adding to the problem of polypharmacy, 
many drugs that are used routinely in medical 
management are associated with psychiatric side 
effects ranging from mood impairment to psy-
chosis, which makes it difficult to differentiate 
them from non- iatrogenic endogenous illness. In 
one study, for example, corticosteroids were 
associated with psychiatric side effects in 6% of 
all patients treated [12]. Polypharmacy increases 
the likelihood of a psychiatric side effect as mul-
tiple medications inhibit hepatic metabolism, 
including statins, omeprazole, and certain anti-
hypertensives, among others, creating a biologic 
environment where medication concentrations 
may insidiously rise to toxic levels [13]. 
Polypharmacy continues to present as a chal-
lenge in geriatric medicine. A research effort tar-
geting polypharmacy found that specialized 
geriatric care in collaboration with dedicated 
clinical pharmacists reduced the rates of serious 
adverse drug reactions in older patients on mul-
tiple medications, suggesting the importance of a 
holistic team- based approach to the geriatric 
patient [14].

 Cardiovascular Disease
Geriatric patients are increasingly vulnerable to 
issues pertaining to cardiovascular disease, with 
heart disease as a general category being the 
leading cause of death among adults older than 
65 years in the USA. While the link between car-
diac pathology and psychiatric comorbidity is 
perhaps most dramatically evident in Takotsubo 
cardiomyopathy, where psychiatric disorders are 
an independent predictor of the disease [15], the 
management of more common cardiac pathology 
carry substantial risk for the presentation of de 
novo psychiatric symptomatology. Management 
of conditions such as coronary artery disease, 
congestive heart failure, hypertension, valve dis-
ease, and cardiac arrhythmias are complicated by 
a substantial degree of comorbidity, with as many 
as 70% of patients having four additional chronic 
conditions requiring treatment [16]. Alone, these 
conditions produce functional impairment that 
often curtails ability to perform ADLs and 
IADLs, resulting in barriers to care, caregiver 
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fatigue, inhibited physical activity, and decreased 
sense of self-worth. Medical management of 
these conditions can provide functional relief but 
can confer a risk of central nervous system side 
effects of their own accord, with agents such as 
beta-blockers having occasional side effects of 
increasing incidence of fatigue and confusion. 
Other mainstays of treatment of cardiac disease 
such as mineralocorticoid receptor antagonists, 
angiotensin-converting enzyme (ACE) inhibi-
tors, and angiotensin receptor blockers have the 
potential to create substantial electrolyte imbal-
ances which may present as altered mental status. 
Effective management of conditions such as 
hypertension carries the inherent risk of compen-
satory hypotension, dizziness, and syncope, 
which can limit functional ability and risk pro-
voking anxiety, particularly the fear of falling. 
This is an important consideration when pre-
scribing other medications that have the potential 
to predispose to syncope, including acetylcholin-
esterase inhibitors, peripheral alpha blockers 
such as prazosin, or tricyclic antidepressants 
[17]. In addition to the physiologic and metabolic 
strain produced by treatment of cardiovascular 
disease, the cost associated with complex proce-
dures necessary to complete and sustain cardio-
vascular interventions can be detrimental to the 
socioeconomic standing of geriatric patients with 
subsequent stressors impacting their psychiatric 
well-being.

 Orthopedic Injuries
Among the geriatric population, the most com-
mon cause of physical trauma is falls. Whether 
the cause is instability resulting from polyphar-
macy as discussed earlier or alterations in gait 
from a primary neurodegenerative disease, one 
third of adults over 65 years can be expected to 
suffer a fall each year, making falls the leading 
cause of physical trauma in the geriatric commu-
nity [18]. Many subpopulations of the geriatric 
community are at increased risk for osteoporosis, 
vitamin D deficiency, and osteomalacia increas-
ing the risk of fractures resulting from a mechan-
ical fall. The resulting orthopedic injuries 
associated with falls carry with them substantial 
risk for complex medical management, which 

may be detrimental to the psychiatric well-being 
of geriatric patients. Among older adults, suffer-
ing long bone or pelvic fractures with need of 
orthopedic repair are increases the risk for fat 
embolization, which can occasionally present as 
isolated neuropsychiatric dysfunction. Among 
older individuals who are status post falls and 
deemed to be at risk of developing neurologic 
dysfunction would often be woken for neuro-
logic exam every 1–2 h during the initial postop-
erative phase, substantially increasing the risk 
for the development of iatrogenic delirium. 
Management of postoperative pain in these set-
tings often incorporates the use of narcotics, 
which increases the risk for a myriad of potential 
psychiatric manifestations. In the short to 
medium term following a fall and subsequent 
recovery, the immobility associated with ortho-
pedic injury can be an independent stressor [19]. 
This can lead to physical and social isolation, 
further physical deconditioning, weight loss, and 
fatigue, which, taken as a whole, constitute a 
confluence of symptoms that are frequently asso-
ciated with the onset of depression and increased 
mortality [20].

 Delirium
Delirium is an acute impairment in cognitive 
functioning associated with medical or surgical 
insults. Delirium may closely mimic psychiatric 
pathology and is a widespread problem and is 
strongly associated with adverse outcomes 
among hospitalized geriatric patients. Delirium is 
defined by its time course (acuity of onset) paired 
specifically with attention deficits, although it 
may also be associated with disorganized think-
ing and an altered level of consciousness [12]. 
Delirium affects approximately 30% of hospital-
ized geriatric patients. The 2010 National 
Institute of Health and Care Excellence (NICE) 
delirium guidelines listed age > 65 as one of the 
primary risk factors in the development of delir-
ium [21]. This diagnosis is marked by several key 
findings, the most common of which is “waxing 
and waning” attention. The American Psychiatric 
Association’s Diagnostic and Statistical Manual 
of Mental Disorders, 5th edition (DSM-5), lists 
five key features, including (1) aforementioned 
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attention deficits, (2) fluctuating course of aware-
ness, (3) cognitive disturbances such as orienta-
tion changes and changes in perception (i.e., 
visual hallucinations), (4) absence of alternative 
diagnoses which would better explain mentation 
changes, and (5) supporting evidence (physical 
examination findings, pertinent laboratory val-
ues, etc.) [22]. These characteristics have been 
described in great detail in a variety of texts, but 
a more recently studied topic is the nature of 
delirium. Several theories have been raised with 
no unifying consensus. The multifactorial expla-
nation of the etiology of delirium consists of 
abnormalities in the neurobiological components 
of attention, neuronal aging, physiologic stress, 
subcortical neural pathways (patients with 
Parkinson’s are more susceptible to delirium), 
and contributions from various neurotransmitters 
such as inflammatory cytokines (implicated in 
sepsis) [23]. Factors implicated in the develop-
ment of delirium are myriad (see Table 33-1).

Once delirium is recognized, prompt treatment 
is absolutely imperative. Unfortunately, ED phy-
sicians tend to miss 57–83% of delirium cases, 
and if admitted, physicians miss up to 90% of 
these cases. Thus, any abrupt change in menta-
tion in a hospitalized elderly patient should 
require a thorough infectious evaluation, includ-
ing urinalysis, complete blood count (CBC)/
complete metabolic panel (CMP), and chest 
radiograph (at a minimum) [24]. Special atten-
tion needs to be paid to individual circumstances 
for each patient. As mentioned above, polyphar-
macy is a common contributing factor in acute 
mental status changes. Nearly 11% of ED visits 
among people older than 65 are due to adverse 
drug events when compared to 4% of general 
population [25]. Therefore, thorough medication 

reconciliation should be performed by multiple 
members of the healthcare team on admission 
and during outpatient encounters. Discussions 
with family members regarding how patients take 
medications (i.e., pill box, individual bottles), 
who is involved in medication dispensing, and 
prior history of medication administration errors 
are important considerations. After medication 
reconciliation, determining the potential risk of 
medication interactions and side effects are other 
necessary considerations, as even problems as 
non-specific as abdominal pain (common prob-
lem in medications like acetylcholinesterase 
inhibitors) can influence mentation changes. 
Moreover, metabolic changes such as hyperam-
monemia are common with certain psychotropic 
medications (valproic acid probably the most 
commonly considered) [25].

Following initial laboratory work-up for com-
mon laboratory abnormalities, consideration of 
patient’s medical history can be revealing. For 
instance, a delirious patient with prior history of 
depression should have an updated thyroid panel 
to evaluate for metabolic derangements (to be 
discussed in upcoming section). Cirrhotic 
patients should have ammonia and platelet levels 
checked [24]. Patients presenting with acute 
chronic obstructive pulmonary disease (COPD) 
exacerbation should have an arterial blood gas 
(ABG), as hypercarbia can present with acute 
mentation changes. Of note, ABG is more sensi-
tive than venous blood gas (VBG) to detect acute 
changes in carbon dioxide retention. Additionally, 
despite increased attention paid to opioid and 
benzodiazepine epidemics, there is a preponder-
ance of complications associated with concurrent 
controlled substances prescriptions [26]. Of note, 
the 1980s and 1990s saw a dramatic, almost loga-
rithmic increase in prescribing practices. 
Unfortunately, these medications are often con-
tinued unquestioningly until problems develop. 
Consider the patient who was initially prescribed 
benzodiazepines in their 50s and continue to 
receive these medications, without attention paid 
to adherence practicalities [27]. A thorough med-
ical examination needs to incorporate regular 
checks of prescription drug monitoring programs 
(excluding states like Missouri which has not yet 
legalized such an important registry). Checking 
for concurrent opiate and benzodiazepine  

Table 33-1. Factors implicated in the development of 
delirium

Drugs Opioids, benzodiazepines, antihistamines, 
medication side effects

Infections Urinary tract infection, upper respiratory 
infection, pneumonia

Metabolic Thyroid derangements, electrolyte 
abnormalities, hypercarbia

Brain disorders CNS infections, head injury

Organ failure Renal failure, liver disease, pulmonary 
(hypoxemia)

M. C. Hann et al.



391

prescriptions and discussing the possibility of 
mentation deficits from these medications are 
absolutely essential [28]. Practitioners have an 
obligation to raise difficult topics of conversation 
when patients present with delirium, which could 
be primarily attributed to controlled substances.

Of note, delirium can also be explained by sub-
stance intoxication or withdrawal [29]. As noted 
above, routine checking of prescription drug 
monitoring programs is essential. Geriatric 
patients with prior history of substance abuse 
require an in-depth evaluation of current use 
practices. For instance, methadone prescriptions 
due to opioid use disorder are not flagged in these 
prescription-monitoring programs. Special atten-
tion needs to be paid with methadone history, 
especially calling patient’s clinic [30]. Routine 
urine toxicology studies can be particularly 
revealing [24]. Additionally, recent documenta-
tion of infectious disease screening can help rule 
out common infectious causes of delirium in this 
population. Specifically, screening for hepatitis 
C, human immunodeficiency virus (HIV), and 
syphilis can help in the secondary evaluation for 
delirium in patients without known source of 
common infections. This is increasingly perti-
nent given the increased rate of sexually trans-
mitted infection risk in the geriatric population 
living at group facilities [31].

If these evaluations are negative, tertiary con-
siderations involve anatomic and neurological 
causes of delirium. Computed tomography (CT) 
can help elucidate the possibility of ischemic eti-
ology, with the caveat of no apparent acute focal 
neurologic findings. Electroencephalography 
(EEG) is helpful in the consideration of noncon-
vulsive status epilepticus. Lumbar puncture may 
be necessary as well if there is corresponding 
concern for meningitis or if hydrocephaly is sug-
gested due to gait changes, incontinence, and/or 
enlarged ventricles on computerized tomography 
(CT) scan. As one can see, the differential diag-
nosis and accompanying evaluation possibilities 
are broad and require potentially wide-ranging 
approach.

Once delirium is suspected, physicians and 
nurses typically use the Confusion Assessment 
Method (CAM) to diagnose delirium (see 
Table 33-2). Diagnosis requires presence of fea-
tures 1 and 2, along with either 3 or 4 [24].

The annual cost of delirium in the USA is 
about $150 billion, which adds emphasis to the 
necessity for prompt management of delirium 
once diagnosed. Given the increased mortality 
associated with the delayed diagnosis and treat-
ment of delirium, hospitals have begun paying 
increased attention to earlier recognition and the 
management of delirium. Apart from prompt 
diagnosis, there are essential environmental 
approaches that help mitigate psychiatric mani-
festations of delirium [26]. For instance, transfer-
ring patients to rooms with windows is especially 
helpful in promoting normal sleep-wake cycles. 
Additionally, administration of melatonin agents 
can aid in optimizing neurotransmitter-associated 
wakefulness pathways. Utilization of classical 
music can help calm patients. If possible, family 
members and hospital staff can aid in frequent 
reorientation of patient to the correct date and 
time. These factors help avoid deleterious effects 
of restraint use which increases agitation. 
Limiting the use of bladder catheters and naso-
gastric tubes are other important considerations 
in the management of delirium, as these devices 
are not only niduses for infection but often repre-
sent justification for physical restraints. Chemical 
restraints such as benzodiazepines and neurolep-
tics should also be avoided as much as possible 
given their association with the prolongation of 
delirium. If managed correctly, delirium is often 
correctable and patients may return to their cog-
nitive baseline. However, for many patients 
recovery may be incomplete. Among 126 patients 
with documented in-hospital delirium who 

Table 33-2. Confusion Assessment Method (CAM)

Feature Assessment

1. Acute onset and 
fluctuating 
course

“Evidence of acute change in mental 
status from patient’s baseline” “did 
the abnormal behavior fluctuate?”

2. Inattention “Did patient have difficulty focusing 
attention, for example, being easily 
distracted?”

3. Disorganized 
thinking

“Is patient’s thinking disorganized or 
incoherent, such as rambling or 
irrelevant conversation, unclear or 
illogical flow of ideas, unpredictable 
switching from subject to subject?”

4. Altered level of 
consciousness

Anything other than alert (i.e., vigilant, 
lethargic, stupor, or coma)
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underwent intubation in the ICU, 79% and 71% 
of survivors had cognitive impairment at 3- and 
12-month follow-up, respectively [32].

 Thyroid Disorders
A smoldering, subacute cause of psychiatric 
abnormalities due to a medical condition is thy-
roid derangements. While a common consider-
ation in patients with depression is hypothyroidism 
(and often presents similarly in geriatric patients), 
thyrotoxicosis in elderly patients has several 
unique attributes. Surprisingly, apathy may be 
presenting feature in elderly patients with hyper-
thyroidism. Although emotional lability and psy-
chosis can be witnessed, apathy is one of the 
most defining features of hyperthyroidism in the 
elderly [33]. Additionally, memory changes and 
confusion are associated with thyroid abnormali-
ties. The most worrisome though is the possible 
development of thyroid storm, which can prog-
ress to delirium, somnolence, and coma [34]. 
Etiology of cognitive disturbances due to thyroid 
abnormalities is multifactorial with theories vary-
ing from adrenergic pathways to neuronal injury 
[35]. Physical examination does not often include 
presence of goiter in this subset of patients [36]. 
Diagnostic considerations include the basic thy-
roid function tests (thyroid-stimulating hormone 
(TSH), T3, and T4). Electroencephalography 
(EEG) findings often demonstrate generalized 
slowing. Treatment involves correction of thyroid 
abnormalities. Unfortunately, mentation changes 
often lag behind normalization of thyroid 
hormones.

 Neoplastic Processes
Psychiatric disorders are an under-recognized 
comorbidity among cancer patients. Psychiatric 
diagnoses among older adults with cancers are 
complicated by the natural process of bereave-
ment associated with cancer diagnoses and con-
founded by overlap between depressive 
symptomatology and somatic symptoms rooted 
in the cancer or its treatment. Chemotherapeutic 
treatments for cancer are themselves associated 
with significant side effects including mental 

health problems. A study tracking symptoms 
among 472 patients newly initiated on chemo-
therapy identified that, among various symptom 
clusters, older patients (≥60 years of age) 
reported increased pain, nausea, and 
 psychological distress at a statistically significant 
level [37]. Predominant concerns among all che-
motherapy patients in the study included insom-
nia and distress over decision-making, nutritional 
concerns such as appetite loss and fatigue [37]. 
Radiotherapy, chemotherapy, and androgen 
deprivation therapy utilized in a study of breast 
and prostate cancer patients were found to sig-
nificantly aggravate insomnia, a common psychi-
atric complaint [38]. Chemotherapy agents are a 
heterogeneous group and a description of each 
individual drug is beyond the scope of this text. 
Previous review articles have outlined the side 
effect profiles and depressogenic effects of spe-
cific chemotherapy agents [39].

There are several paraneoplastic processes 
associated with psychiatric findings, including 
leptomeningeal metastases, diffuse glioma, and 
central nervous system (CNS) lymphomas. While 
the majority of cases of CNS lymphoma occur in 
males between ages 45 and 65 years, this process 
can also occur among older adults. The immune 
system is thought to have a central role in patho-
genesis of this disease, given the predominance 
in immunosuppressed individuals. Patients with 
CNS lymphoma often present with findings such 
as psychotic agitation, depression, apathy, as well 
as personality changes. MRI and lumbar punc-
ture are often helpful in clarifying this diagnosis 
[40]. Leptomeningeal metastases are present in 
about 5% of metastatic diagnoses. Cancers most 
commonly associated with this type of metastasis 
are breast cancer, lung cancer, and melanoma. 
Patients usually present with headache but altered 
mentation is not uncommon [41]. Additionally, 
high-grade gliomas such as glioblastoma multi-
form and anaplastic gliomas present with subtle 
personality changes. Approximately 50% of 
patients with glioblastoma are older than 65 years 
of age. Older adults have a poorer prognosis than 
those with younger age with age and functional 
capacity being the two most important prognostic 
factors. However, the overall life expectancy 
after diagnosis does not vary by much, the best- 
case scenario has about an 8-month survival rate 

M. C. Hann et al.



393

while worst-case scenario has about a 3-month 
survival. Radiation has demonstrated a life 
expectancy increase about 12 weeks [42].

 Pain
Older adults often have verbal and cognitive 
impairments that make communication around 
pain difficult. This communication deficit can 
lead to behavioral manifestations of pain such as 
agitation and aggression. When there is a change 
in patient’s behavior without a known cause, 
medical staff should perform a thorough pain 
assessment. Conducting a pain assessment or 
gathering input from caregivers can reduce psy-
chiatric complaints. There are several tools which 
can be employed to address pain among individu-
als who have difficulty communicating, includ-
ing The Critical Care Observation Tool and The 
Pain Assessment Checklist for Seniors with 
Severe Dementia [43]. In some instances, trial of 
pain relievers can be useful in assessing possibil-
ity of pain as a cause of psychiatric symptoms. 
Not surprisingly, symptoms of depression and 
anxiety are often found among patients suffering 
from pain. Treatment of pain also carries the 
aforementioned risk for mentation changes, espe-
cially those prescribed opiates [44].

 Neuroophthalmic Disorders
Among patients who present with isolated visual 
hallucinations, often this finding is due to an 
underlying medical condition. The absence of 
auditory hallucinations helps distinguish these 
conditions from primary psychiatric disorders. 
The diagnoses can be divided based on the type 
of hallucination—simple versus complex [45]. In 
terms of simple hallucinations, retinal etiologies 
are most common. Visual hallucinations typi-
cally present for seconds with characteristic find-
ings such as lights or whirling pinwheels. Prompt 
evaluation by ophthalmologist is essential [46]. 
Charles Bonnet syndrome is described by simple 
or complex hallucinations due to macular degen-
eration, glaucoma, diabetic retinopathy, or cere-
bral infarction [47]. Migraines typically involve 
simple hallucinations (aura). Narcolepsy often 

produces vivid visual hallucinations prior to 
sleep, occasionally leading to the sufferer dread-
ing going to sleep. These visual findings are due 
to rapid eye movements (REM) blending with 
wakefulness. These patients should be managed 
by a sleep specialist [48].

 Delusional Parasitosis
While primary delusional parasitosis is a psychi-
atric diagnosis, secondary delusional parasitosis 
is often a symptom of an underlying medical con-
dition. This is a relatively rare disorder that is 
marked by the false belief that one is infested by 
insects [49]. The mean age for this diagnosis is 
57 years and predominately affects females. 
Individuals at risk for this disorder are often 
socially isolated, a common concern for geriatric 
patients [50]. Patients usually present with pru-
ritic symptoms with history marked by prior neg-
ative medical evaluations [51]. After psychiatric 
conditions are ruled out, full medical evaluation 
is indicated. Nutritional deficiencies such as vita-
min B12 and folate deficiencies have been asso-
ciated with secondary delusional parasitosis [52]. 
CNS disorders such as multiple sclerosis and 
prior neurosurgical procedures have been associ-
ated with this diagnosis. The use of certain pre-
scription medications such as corticosteroids and 
ketoconazole is associated with this disorder. 
Substance abuse should also be a consideration in 
the evaluation when older adults present with 
delusional parasitosis [53].

 Toxic-Metabolic Encephalopathy
There are several categories of encephalopathies, 
the most common of which is septic. The other 
notable causes are related to organ failure. All 
encephalopathies affect systems involved in 
arousal and awareness related due to disturbance 
of the blood-brain barrier, which can then lead to 
entry of inflammatory cytokines. In some cases 
of encephalopathy, specifically hepatic, neuro-
logic manifestations are also related to the devel-
opment of cerebral edema [54]. Neurohormonal 
differences are also noted with the different types 
of encephalopathy, specifically, uremic encepha-
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lopathy which has been associated with increase 
in parathyroid hormone [55]. Vitamin deficien-
cies are implicated in Wernicke’s encephalopa-
thy, most commonly associated with alcoholic 
nutritional states and patients receiving artificial 
nutrition. In management of these encephalopa-
thies, care should be taken to minimize restraint 
use, as this has been associated with prolonga-
tion of mental status changes, increased aspira-
tion risk, and loss of mobility [56].

 HIV-Associated Neurocognitive 
Disorders (HAND)
Although the incidence of HIV-related dementias 
has dramatically declined since the introduction 
of antiretroviral therapy, research continues on 
the classification, mechanisms, and treatment of 
this disorder. Indirect mechanisms are implicated 
in the neurologic decline, as HIV is not known to 
directly affect neuronal pathways. The more 
severe forms of cognitive decline is associated 
with acquired immune deficiency syndrome 
(AIDS) (CD4 < 200 or presence of AIDS- 
defining illness) [57]. Interestingly, HIV demen-
tia is distinguished from other forms of dementia 
due to the exclusion of cortical impairments (i.e., 
apraxia, aphasia, etc.). While depression is com-
mon in this subset, mania and psychosis have 
been documented as well. Regarding depressive 
findings, patients with HAND often describe an 
absence of sadness or crying spells, differentiat-
ing this condition from major depressive disor-
der. Neuropsychological testing is often required 
to make the diagnosis. Given the immunocom-
promised state of patients with HIV, other infec-
tious etiologies (toxoplasmosis, cryptococcal 
infection, progressive multifocal leukoencepha-
lopathy) must be excluded prior to the HAND 
diagnosis (along with other common causes of 
cognitive impairment) [58].

 Depression Due to Chronic 
Medical Conditions
This subchapter would not be complete without 
a discussion of the association between chronic 
medical illness and depression. While the 

annual prevalence of major depressive disorder 
is approximately 7%, the prevalence leaps to 
25% in those with chronic medical illness [59]. 
Mortality and hospitalization frequency 
increases in dialysis patients with depression 
when compared to those without mental illness. 
As an example, one study analyzing interna-
tional cancer data generated using the World 
Mental Health Survey identified a mood disor-
der prevalence of 9.3% and an anxiety disorder 
prevalence of 14.9% in patients with active can-
cer [60]. These rates were elevated relative to 
cancer survivors who in turn had rates higher 
than that identified for individuals with no past 
cancer diagnosis. Past studies have investigated 
post-traumatic symptomatology in population 
of cancer survivors and identified symptomatol-
ogy warranting diagnosis of post-traumatic 
stress syndrome with prominence of vigilance, 
insomnia, and cognitive deficits as primary 
complaints. This suggests the need for provid-
ers to be alert to this vein of pathology among 
geriatric cancer patients, including those who 
have undergone treatment [61]. Recent data has 
demonstrated the importance of targeted 
depression screenings for those individuals 
with chronic medical conditions along with 
provision of collaborative care interventions 
[62]. Depression screenings in this population 
yields less false-positive results due to the 
higher likelihood of depression. As cognitive 
impairment is implicated in depression as well 
as encephalopathy, care should be taken to 
diagnostically distinguish between the two con-
ditions [63].

 Conclusions
Older adults often present with multiple medical 
conditions that may result in or worsen preexist-
ing psychiatric disorders. The presence of comor-
bid medical and psychiatric disorders often 
worsens the outcomes for the two conditions. 
Additionally, diagnoses may be missed or condi-
tions misdiagnosed among the elderly due to lack 
of specificity of diagnostic symptoms, the poor 
awareness of these conditions among clinicians, 
and the unavailability of proper screening tools 
that are specific to older adults. However, the 
prompt diagnosis and treatment of the comorbid 
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medical and psychiatric disorders may improve 
clinical outcomes and the quality of life among 
the older adults.
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34
Psychological Factors Affecting 
Medical Conditions
Kalya Vardi

 Introduction
It is now widely accepted that psychiatric disor-
ders are associated with biological and behav-
ioral changes which can negatively impact a 
person’s physical health. None of us, however, 
are immune to psychological stress, and even in 
the absence of a psychiatric disorder, people 
often exhibit physiologic changes and maladap-
tive behaviors in response to stress. “Psychological 
factors affecting other medical conditions” is a 
diagnosis recognized by the DSM 5 and, despite 
its name, encompasses both psychological and 
behavioral factors which influence the course of a 
medical condition [1]. According to the DSM 5, 
the essential feature of this diagnosis is “the pres-
ence of one or more clinically significant psycho-
logical or behavioral factors that adversely affect 
a medical condition by increasing the risk for suf-
fering, death or disability.” The diagnosis can be 
applied to medical conditions with clear patho-
physiology, as well as to functional disorders and 
idiopathic medical symptoms. The psychological 
or behavioral factors can be related to a psychiat-
ric disorder, but the medical symptoms should 
not be a direct result of the psychiatric disorder 
(e.g., shortness of breath during a panic attack).

This section considers older age as a stage in 
the development of an individual and focuses on 
the most common or unique psychosocial fea-
tures of this stage and their impact on health out-
comes. Overall, the research in this area suffers 
from heterogeneous definitions of psychosocial 
experiences and physical health. Although higher 

quality research exists on the effects of specific 
psychiatric disorders on specific medical condi-
tions (such as major depression and cardiovascu-
lar disease), this section will not cover these 
results in any depth in order to spotlight the 
broader psychosocial challenges of older adult-
hood, which affect many more people, including 
those with psychiatric disorders, and receive less 
attention elsewhere in this book and the medical 
literature overall.

 Common Life Changes 
and Stressors in Older 
Adulthood

 Retirement

Researchers have conceptualized retirement as a 
process which incorporates multiple phases, 
including decision-making, decreasing work 
activities, and adjusting to retirement. At each 
stage, multiple factors can influence a person’s 
experience of retirement, so although retirement 
itself is a common life event, everyone’s experi-
ence of retirement is unique. For some people, 
this experience is positive and contributes to 
increased psychosocial and physical well-being. 
However, longitudinal studies from the United 
States and Germany indicate that retirement has 
little to no effect on the psychological well-being 
of 70–75% of retirees and that 10–25% of people 
experience a decline in psychological well-being 
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after retiring [2]. Focusing on the decision- 
making phase highlights the importance of peo-
ple’s motivations for retirement on their 
subsequent experience. For example, decisions 
motivated by health issues or family care needs 
suggest underlying stressors which may counter-
act or outweigh the benefits of retirement, such as 
decreased job stress and increased opportunity to 
pursue leisure activities.

Not surprisingly, retirees with better pre-retire-
ment psychological well-being tend to have bet-
ter post-retirement psychological well-being. 
Predictors of positive psychological well-being 
in retirement include being married (compared 
with being single or widowed), having a happier 
marriage, and having a spouse who is also retired 
(compared with one who is still working); retir-
ing voluntarily or receiving financial incentives 
to retire; having planned for retirement; and pur-
suing leisure activities, bridge employment, or 
volunteer work in retirement [2]. Entering retire-
ment with lower psychological well-being due to 
high levels of work stress or being unemployed 
right before retirement predicts lower psycho-
logical well-being in retirement [2].

Similarly, retirees’ pre-retirement health status 
best predicts their physical health in retirement 
[2]. The relationship between the psychological 
effects of retirement and health outcomes has not 
been well studied; however, there is some evi-
dence that psychosocial factors influence health 
outcomes in retirement. In particular, retiring 
from a physically demanding job has been asso-
ciated with worse cardiovascular health in retire-
ment, likely due to decreased physical activity 
[2]. Financial insecurity and more restrictive or 
expensive health insurance have also been asso-
ciated with lower physical well-being in retire-
ment [2].

 Bereavement

Although bereavement can occur at any time 
throughout the life span, it is more common in 
older age. The death of a relative or close friend 
can lead to intense emotional suffering. 
Depressive symptoms may include decreased 
motivation to engage in self-care and health- 
promoting behaviors, decreased interest in social 
and physical activities, poor sleep, and increased 

or decreased appetite. In addition, bereavement 
can result in decreased social regulation of health 
behaviors by disrupting longstanding routines. 
For example, the death of a spouse is strongly 
associated with increased risk for unintentional 
weight loss and nutritional problems due to 
dietary behavioral changes, such as eating alone, 
skipping meals, eating fewer home cooked meals, 
and eating less fruits and vegetables [3]. A 2014 
review by Stahl on the negative health effects of 
bereavement found large effects in studies that 
measured nutrition and sleep, medium effects in 
studies that measured weight status and tobacco 
use, and small effects in studies that measured 
physical activity and alcohol consumption [3].

 Social Isolation and Loneliness

Social isolation is more common in older adult-
hood than at other points in development due to 
retirement and bereavement, as well as functional 
limitations. Social isolation is a risk factor for 
worse health, mortality, and cognitive decline [4]. 
In particular, research has shown that socially 
isolated adults are more likely to develop coro-
nary artery disease and heart failure, and among 
adults with heart failure, socially isolated adults 
are more likely to be hospitalized [4].

Although loneliness and social isolation over-
lap, not all socially isolated people are lonely and 
vice versa. The data are mixed as to whether 
loneliness or social isolation is more important to 
well-being; nonetheless, several studies have 
identified loneliness as a risk factor for increased 
mortality independent of social isolation [4]. In 
addition, loneliness has been associated with 
decreased cellular immunity, as evidenced by 
lower natural killer cell activity and smaller 
increases in natural killer cell numbers in 
response to acute stress [5]. Loneliness and social 
isolation are both independent risk factors for 
depression, which in turn, has been associated 
with physiologic and behavioral changes that 
forebode poor health.

 Awareness of Mortality

In general, the older we get, the more cognizant 
we are of our own mortality. Research has 
shown that older age is inversely correlated with 
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estimates of future time (i.e., time until death) 
but also that these estimates vary considerably 
among adults in the same age group [6]. This 
increased awareness of our mortality is neither 
inherently good nor bad for our health. For some 
people, this awareness motivates them to engage 
in health promoting behaviors; for others, it dis-
courages them. More often than not though, 
shorter future time expectancy is associated 
with lower subjective well-being and increased 
depressive symptoms [6]. Socioemotional selec-
tivity theory (SST) suggests that limited future 
time perception motivates us to prioritize socio-
emotional goals [6]. The strength and vulnera-
bility integration model reconciles SST with the 
data that subjective well-being tends to decrease 
with limited future time perspective by recog-
nizing that cognitive and physical deficits can 
interfere with a person’s ability to engage in 
effective strategies to enhance their well-being 
[6]. Research supports the idea that cognitive 
and physical functioning mediate the relation-
ship between future time perspective and 
depression. Specifically, older adults who per-
ceive their future time as limited are less likely 
to report depressive symptoms if their cognitive 
and physical functioning are good than if they 
are poor [6]. In summary, whether or not we 
choose to engage in positive health behaviors as 
we get older likely depends, at least in part, on 
whether or not we think we can achieve our 
socioemotional goals in the time we have left.

 Ageism

Ageism refers to stereotyping of and discrimina-
tion against people or groups on the basis of their 
age. While ageism can apply to people of any 
age, the term is predominantly used to describe 
the stigmatization of older people. Ageism 
against older people is very common. In fact, 
research suggests that implicit (i.e., unconscious) 
ageism is more common than implicit sexism or 
racism [7]. For the most part, ageism is viewed as 
socially acceptable, which is unfortunate, because 
mounting evidence demonstrates that ageism 
negatively impacts the lives of older adults. When 
older adults are exposed to ageist stereotypes, 
they tend to internalize ageist beliefs and take on 
these qualities, as evidenced by worse perfor-

mance on measures of memory, handwriting, and 
self-confidence [7]. Exposure to negative stereo-
types about aging has also been associated with 
increased heart rate, blood pressure, and skin 
conductance, all of which are markers of cardio-
vascular stress [7]. Over the long term, older 
adults with negative perceptions about aging tend 
to have poorer functional health, recover from  
illness more slowly, and die younger [7].

 Psychological Factors in Older 
Adulthood

 Personality Traits

Personality traits are mostly stable from age 20 
onward [8]. Multiple studies from around the 
world have examined the personality traits of 
centenarians to determine whether certain per-
sonality traits are associated with survival to 
older age. Although the methods and results vary 
across studies, the majority of studies suggest 
that centenarians have high levels of conscien-
tiousness, extraversion, and optimism and low 
levels of neuroticism [9]. In separate studies of 
the relationship between personality traits and 
health outcomes, lower conscientiousness and 
higher neuroticism have been associated with 
higher body mass index, greater risk of metabolic 
syndrome, and greater risk of Alzheimer’s dis-
ease [9]. Higher optimism has been associated 
with better cardiovascular health, including lower 
mortality from cardiovascular disease, lower 
incidence of coronary artery disease and stroke, 
and lower rates of re-hospitalization after coro-
nary artery bypass surgery [10]. These findings 
are partially explained by the effects of personal-
ity on health behaviors. For example, higher con-
scientiousness is associated with lower rates of 
drug and alcohol use, risky driving, and unhealthy 
eating, as well as higher physical activity [9]. 
Nonetheless, multiple studies have shown that 
controlling for health behaviors does not elimi-
nate the association between personality traits 
and mortality [9]. The health benefits of disposi-
tional optimism persist even after controlling for 
living circumstances (such as institutionaliza-
tion) and psychiatric illness (such as depressive 
or anxiety disorders) [9].
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 Purpose in Life

Purpose in life can be defined as “a self- 
organizing life aim that stimulates goals, man-
ages behavior and provides a sense of meaning” 
[11]. Many people have theorized that having a 
strong sense of purpose in life increases psycho-
logical well-being and resilience to stress. 
Research has since demonstrated that higher pur-
pose in life is associated not only with better psy-
chological well-being but also with better health 
outcomes. For example, a 2016 meta-analysis of 
ten prospective studies found that having a high 
sense of purpose in life strongly predicts lower 
all-cause mortality even after adjusting for pos-
sible confounders, including age, sex, and cardio-
vascular risk factors [11].

As with other variables discussed in this chap-
ter, purpose in life most likely exerts its effects 
on physical health via both behavioral and bio-
logical pathways. A 2014 study by Kim et al. 
found that, after adjusting for sociodemographic 
factors, each unit increase in sense of purpose on 
a six-point scale was associated with a signifi-
cantly higher likelihood that people would obtain 
recommended health screenings, including cho-
lesterol testing, colonoscopy, mammogram, Pap 
smear, and prostate examination [12]. At a bio-
logical level, greater purpose in life has been 
associated with better immune function and 
lower salivary cortisol levels [11]. Also of note, 
higher purpose in life reduces the risk of devel-
oping mild cognitive impairment and Alzheimer’s 
disease [13] and modifies the association 
between Alzheimer’s disease pathology and cog-
nitive decline, such that people with higher pur-
pose in life have better cognitive function than 
expected relative to their disease burden [14].

 Fear of Falling

Falling is a common problem for older adults and 
can have serious consequences. Roughly one 
third of older people experience functional decline 
after a fall [15]. This decline is only partially 
explained by the direct physical consequences of 
a fall. Fear of falling is associated with decreased 
physical activity, which in turn, negatively 
impacts balance and gait, and increases the risk of 
future falls [15]. Fear of falling is also associated 
with decreased socialization, decreased quality of 

life, and increased incidence of depression [15]. 
The reported prevalence of fear of falling among 
older adults ranges from 20 to 85% [14]. Older 
adults who had a prior fall during activity are at 
the highest risk; however, people who have never 
fallen make up more than half of all older adults 
with fear of falling [15]. Other risk factors for 
developing fear of falling include older age, 
female sex, and subjective dizziness [15].

 Differential Diagnosis

 Cognitive Decline

The prevalence of cognitive problems increases 
with age. Cognitive deficits can interfere with 
treatment adherence by affecting understanding, 
motivation, and/or memory. Cognitive deficits 
can also manifest as poor self-care, including 
problems with nutrition and hygiene.

 Financial Problems

Older adults are at risk for financial problems, 
especially if they have multiple medical condi-
tions for which treatment can be costly. Financial 
problems can interfere with a patient’s ability to 
pay for medications and care or obtain transpor-
tation to appointments. Healthy food can be pro-
hibitively expensive, and in the absence of secure 
housing, health care becomes a lesser priority.

 Elder Abuse

Elder abuse affects one in ten older adults [16]. 
Abuse can be physical, verbal-psychological, or 
sexual, or take the form of financial exploitation 
or neglect. Treatment nonadherence, weight loss, 
or frequent emergency visits may be the only 
signs of abuse [16]. Elder abuse predicts higher 
rates of hospitalization and nursing home place-
ment, as well as increased mortality, even after 
controlling for chronic medical conditions [16].

 Treatment
The diagnosis psychological factors affecting 
other medical conditions captures a wide variety 
of psychological and behavioral problems. This 
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heterogeneity hinders development of specific 
treatment interventions, and not surprisingly, little 
research has been published on this topic. That 
said, the most important step in treatment is mak-
ing the diagnosis and ruling out other causes. 
Cognitive decline, financial abuse, and elder abuse, 
if identified, should be addressed. If the patient has 
another psychiatric disorder, such as major depres-
sion, it should be treated as usual. Even if the 
patient does not meet criteria for another psychiat-
ric disorder, they may benefit from psychotherapy 
to process stressors and improve coping skills. In 
cases of treatment nonadherence, motivational 
interviewing can facilitate change by helping 
patients resolve ambivalence and align their 
behavior with their goals and values.

We can also extrapolate from the available data 
on risk factors and protective factors to make 
general recommendations for how to improve 
psychological well-being in older adults. 
Encouraging older adults to engage in social 
activities may combat feelings of isolation and 
provide social regulation in favor of healthier 
behaviors. Engaging in volunteer or part-time 
work can provide a sense of purpose, in addition 
to increasing social interaction. As medical pro-
fessionals, we can also help older adults by dis-
seminating accurate information about aging in 
order to combat the many false, negative stereo-
types which are pervasive in our society.

 Conclusion
Psychological stress can negatively impact physi-
cal health via biological and behavioral mecha-
nisms. In older adults, common stressors include 
the transition to retirement, bereavement, social 
isolation, and ageism. In addition, certain person-
ality traits predispose to increased health problems 
and a shorter life span, while others are protective. 
Helping patients improve their coping skills, main-
tain social connections, and identify purpose in 
their lives may improve their health outcomes.
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