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The Clinical Handbooks in Neuropsychology series was designed to be a
departure from typical texts by focusing on concrete clinical descriptions and
detailed instructions regarding how neuropsychologists evaluate various
patient conditions. This particular book was created with the knowledge that
older adults are the fastest growing segment of the popul ation, and neuropsy-
chologists are increasingly being called upon to evaluate seniorsin a variety
of contexts. Many predict that 15-20% of the baby-boomer generation will
develop some form of cognitive decline over the course of their lifetime, with
estimates escalating to up to 50% in those achieving advanced age. Although
much attention has been directed at Alzheimer’s disease, the most common
form of dementia, it is estimated that nearly one-third of those cases of cogni-
tive decline result from other neuropathological mechanisms.

Handbook on the Neuropsychology of Aging and Dementia is a unique
work that provides clinicians with expert guidance and a hands-on approach
to neuropsychological practice with older adults. The authors of each chapter
are expert practitioners, recognized by their peers as opinion leaders on their
chosen chapter topics. The book is divided into two parts: the first addresses
special considerations for the evaluation of older adults, and the second
focuses on common referral questionslikely to be encountered when working
with this age group. In many chapters, case examples are provided to high-
light common issues that may arise when a particular disorder is considered
in the differential diagnosis. Suggested test batteries are also provided in
many cases, and each chapter concludes with a user-friendly list of
Clinical Pearls, items extracted from the text that include expert tips and key
take-home messages on each topical area.

The field of neuropsychology has played a critical role in developing
methods for early identification of late life cognitive disorders as well as the
differential diagnosis of dementia. Each chapter in this work reinforces the
notion that neuropsychological measures provide the clinician with sensitive
toolsto differentiate normal age-related cognitive decline from disease-asso-
ciated impairment, aid in differential diagnosis of cognitive dysfunction in
older adults, aswell asidentify cognitive deficits most likely to trandlate into
functional impairmentsin everyday life.

Our contributing authors embraced the approach of providing insightful
commentary and useful strategies gained from their clinical experience, and
we are grateful to them for generously giving their time and expertise to this
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project. We appreciate the support of Janice Stern, Springer’s senior editor for
health and behavior, and Bill Barr, series editor, who together were the driv-
ing force behind this project. Finally, a special thanks to Brooke Schiowitz
and James Maniscal co, who were extraordinarily helpful with administrative
aspects of preparing this work.

New York, NY, USA LisaD. Ravdin
Miami, FL, USA Heather L. Katzen
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Special Considerations for the 1
Neuropsychological Interview
with Older Adults

Stephanie Assuras and Bonnie Levin

Abstract

The clinical interview is an essential part of a neuropsychological evaluation
for any age, but particularly among older adults because of the myriad of
physical, cognitive, psychological and social changes associated with the
normative aging process. This essential datebe used tguide theesting
process, assist in formulating afédiential diagnosis, arndforming recom-
mendations. This chapter provides guidelines for developing an interview
designed to provide a level of insight and understanding of a patient’s pre-
sentation that cannot be obtained from psychometric testing, and iscspecifi
to the presenting concerns of older adults.

Keywords

Neuropsychological interview ¢ Cognitive complaints ¢ Somatic/sensory/
motor symptoms ¢ Emotional functioning ¢ Activities of daily living e
Functional capacity  Collateral information « Medical history ¢ Social history

The neuropsychological interview presents ia formulating a differential diagnosis. A compre-
unique opportunity to gather essential data thaensive interview not only provides important
can be used to guide the testing process and adsatkground information that cannot be obtained
from psychometric testing but it also offers an
opportunity for the examiner to gather critical

S. Assuras, Ph.Dxq)

Department of Psychiatharvard Medical School, behavioral observations that are often witnessed
Massachusetts Genekabspital,One Bowdoin Square, ~ only in a less-structured setting. Although inter-
7th Floor, BostoriyA 02114 USA views vary in their focus and depth, they provide
Department of Neurology, Brigham and Women’s a framework from which examiners can assess
Hospital, Boston, MA, USA demographic and referral information, data
e-mail: sassuras@partners.org pertaining to presenting complaints and symptom
B. Levin, Ph.D. progression, information regarding activities of

Division of Neuropsychology, Department of Neurology, 4.in, 1ivsi : ; ;
University of Miami Miller School of Medicine, daily living, pertinent environmental risk factors,

1120 NW 14th Street, Room 1337, Miami, FL 331@&a  and relevant background information regarding
e-mail: blevin@med.miami.edu past medical, developmental, educational, and
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4 S. Assuras and B. Levin

psychosocial history. The interview also offersterviewing techniques such as having patients
the opportunity to assess the caregiver’s perspeerbally describe their chief concerns and then
tive of the patient’s cognitive status, additiondbllowing up with a more structured series of
stressors, and available resources that can be ugeestions or having the examiner administer a
to guide the treatment recommendations. formal questionnaire before testing begins and
then reviewing each item with the patient and
caregiver during the interview.
Demographic and Referral
Information
Physical Symptoms
The first questions posed by the examiner will set
the tone for the rest of the interview. Asking 2he most common noncognitive neurologic com-
patient to provide demographic information can befdaints reported by older adults are headache,
good way to begin establishing rapport. In tiddi  dizziness, numbness/tingling, visual changes, and
to essential information such as one’s name, dat@blems with balance. Generally speaking, physical
of birth, handedness, gender, educational levemplaints can be grouped into motor, sensory,
and living arrangement, patients should alstnd somatic functions. Important areas to address
explain in their own words, whenever possiblayith regard to motor changes include weakness,
who referred them for testing and the reason fggit and balance difficulties (such as shuffling and
the referral. This is really the first opportunitgmaller steps), motor slowing, the presence of
that the examiner will have to assess the level is¢mor, stiffness, numbness, difficulty pronounc-
insight and ability to formulate one’s thoughtsng words clearly, and difficulty with eye move-
Other important questions that should b@ents (e.g., upward gaze). Some motor symptoms
addressed before testing begins are medicatiguch as tremor and motor slowing may be obvious,
regimen, their primary language and, when apphut others such as weakness or stiffness are more
cable, secondary language, and whether thegbtle and would be missed unless the patient is
patient requires glasses, hearing assistive devicdisgctly questioned. It is also important to follow
and/or ambulatory assistance. up individual questions with further inquiry. For
example, when the patient confirms that he or she
has balance difficulties, it is important to ask about
Physical, Cognitive, and Emotional a history of falls. Keeping in mind that falls are the
Complaints most common reason for hospitalization among
older adults 1], this line of questioning will not
One goal of the interview is to document thenly provide information with regard to a past
specifics of the complaints and the time course lustory of possible traumatic injury or the presence
symptoms to determine the severity level and @ a movement disorder but it will also alert the
assess whether there has been a change froslirician to possible safety concerns.
premorbid condition. There are several different Sensory complaints are subjective and require
approaches used to evaluate current physicélat patients be able to express their concerns.
cognitive, and emotional complaints. Thesé&ypical sensory complaints include pain, visual
include (1) having the patient or caregiver fill oland auditory changes, appetite change (e.g.,
a structured questionnaire, (2) asking the patigncreased consumption of sweets), changes in
to elaborate on each of his or her concerns asiahell and odor detection, dizziness, and heart
the examiner records the complaints verbatim, palpitations. Somatic complaints, which can be
(3) start the interview using a structured formatifficult to disentangle from sensory symptoms,
where the examiner systematically reviews a prare frequent and include an array of gastroimtabti
determined list of possible symptoms. The begtoblems (bowel anbladder), constipatiomead-
approach usually involves a combination of thesehes and arthritic pain, and sleep disturbances.
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Table 1.1 Examples of question topics for interviewing older adults

Cognitive symptoms Physical symptoms Emotional symptoms
Difficulty remembering conversations  Difficulty pronouncing words clearly Lack of interest in activities
Unsure of previous day'’s activities Visual or auditory changes Reduced initiation
Repeating questions Difficulty with eye movements Apathy

(e.g., upward gaze)
Forgetting why you walked into a roomChanges in smell and odor detection Irritability

or what you need at the store

Difficulty coming up with the right Gait changes (e.g., shuffling, smaller Restlessness
word or remembering people’s names steps, slowing)

Poor attention/concentration when Reduced balance, increased falls Depressed mood
reading or watching television
Slower thinking and problem solving Urinary changes (frequency, urgendyallucinations (describe

incontinence) content, quality, e.g., if they
elicit fear)
Difficulty planning and organizing tasks Constipation Inappropriate behavior (e.g.,

approaching strangers, making
inappropriate comments)

Inability to complete multiple steps Dizziness/heart palpitations Increased nervousness or worry

Difficulty performing routine tasks, Numbness, weakness, or tremor Fatigue or reduced energy
such as making coffee

Appetite changes, increase or decreadeast or present suicidal ideation
(e.g., increased consumption of sweets)
Sleep changes

Since sensory complaints have been linked (dIPH) [4]. Additionally, somatic symptoms
depression 7], this area should be carefullyrelated to autonomic function, such as impotence
addressed with older adult patients. Sleep qualizd dizziness or hypotension, may be relevant
plays an important role in alertness, attentiomvhen a movement disorder such as multiple
and overall cognitive functioning, and is often aystem atrophy or other Parkinson’s plus disor-
contributing factor to cognitive declind][ Given der is on the list of differentials (see Talld

the high prevalence of sleep disorders in this af@ examples to guide questioning of various
group, clinicians should be aware of commosymptoms) $].

complaints such as difficulty falling @taying

asleep, sleep-disordered breathing,qérent

awakening, snoring, awakening to a choking se@ognitive Symptoms

sation, use of sleep aids, feelings of daytime

fatigue and napping. If a family member report¥he most common cognitive complaint among
unusual behaviors during sleep such as dreader adults is memory6]. It has been esti-
enactment (shouting out loud, punching a bedatedthat subjective memory complaints are as
partner, or other forms of acting out a dreamhigh as 56% in community-based samplés [
they should be noted and explored in great@ypical memory complaints are difficulty redadj
detail for possible REM sleep behavior disordenames, faces, and appointments, problems recall-
a condition associated with parkinsonisming numbers such as phone numbers, repeating
Questions regarding urinary function are intpnt  questions, word-finding difficulties, misplacing
and should extend beyond asking about framdersonal items, disorientation while traveling,
incontinence to include inquiriesggardingurinary  and losing one’s train of thougt&][

urgency and frequency, since these may be earlylt is not uncommon for a patient to report
features of normal pressure hydrocephalusemory difficulties when, in fact, the problem
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actually stems from a different etiology, but onaimed at undercovering the seriousness of intent
that impacts memory. For example, upon closand the necessity for intervention.
questioning, the clinician may find that the prob- Personality changes are often the first symp-
lem is actually difficulty finding words or attendtom of a degenerative disease. In older adults,
ing to task demands and may signify deficits imehavioral symptoms are the presenting feature
aspects of cognition other thamemoryJanguage, in frontotemporal lobar degeneration, behavioral
or attention. Another common cognitive comvariant, various cortical dementias including
plaint is executive dysfunctior®], the category Alzheimer’'s disease, early stages of Parkinson’s
of skills involved in sustaining attention, goabnd Parkinson’s plus syndromes such as pro-
setting, problem solving, planning, organizatiorgressie supranuclear palsy, Wilson’s disease,
and decision making. The executive functionduntington’s disease, and myasthenia gravis
have been shown to be a major determinant [df3-17]. Symptoms may include inappropriate
one’s ability to perform instrumental activitiedaughing or crying, apathy, and social withdrawal.
of daily living such as financial decision makind\lthough observed more frequently in younger
and medication management, and they alsdlults, the effect of autoimmune ilinesses such as
predict onset and progression of instrumentaystemic lupus erythematosus and multiple scle-
functional decline 10]. Since patients with rosis can present with psychiatric symptoms,
executive dysfunction are frequently not aware @fcluding psychosis 18, 19]. Furthermore,
their difficulties, examiners should ask directepatients with endocrine and mbtdic disor-
guestions during the interview that relate tders, such as hypoparathyroidism and hypercorti-
specific executive abilities. Topics from which tsolism, can present with both cognitive decline
draw interview questions are listed in Tablé. and psychosis, as wedls personalitychanges
[20]. Third, a careful intake of mood and person-
ality change is especiallynportantin formu-
Emotional Symptoms lating recommendations, which mawpclude
pharmacologic treatment, behavionaterven-
Careful questioning regarding mood and persotien, or psychotherapy.
ality change is an important part of the interview.
First, depression and anxiety complaints, espe-
cially at the subsyndromal level, are commoRunctional Capacity
among older adultsll]. A recent survey pub-
lished by the Centers for Disease Control indAn individual's ability to perform basic and
cated that 16% of suicide deaths were amowsgmplex activities of daily living (ADL) is a
those 65 years of age and older, higher than teasure of one’s functional status. This is an
rate of 11 per 100,000 in the general populati@specially important area to address in the older
[12]. Depression in older adults often goeadult because impairment in social and/or occu-
untreated as the symptoms, which may present@sgional function is a key component to a diag-
somatic or cognitive complaints (e.g., memorgosis of dementia. A patient’s functional capacity
problems, confusion, social withdrawal, loss aghould be comprehensively examined, focusing
appetite, weight loss, and irritability), are nobn basic and instrumental ADLs. Basic ADLS
recognized as such. Furthermore, symptoms iatlude questions pertaining to independence in
depression are often mistaken as signs of demeittéthing, dressing, and feeding, whereas instru-
(see Chap8). It is essential that the interviewemental ADLs involve higher-order abilities such
take the time to question an individual about paas one’s ability to pay bills, shop for food and
and present suicidal ideation and attempts to sgltepare a meal, manage finances, and manage a
harm. Any mention of suicidal thoughts or behawnedication schedule. In some cases, it is hard to
ior should be carefully followed up with questiongell whether an individual who lives in a supportive
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Table 1.2 Assessing functional independence/activitiesardiovascular diseases (e.g., heart disease,
of daily living (ADL) stroke), surgeries, especially those involving

Basic ADLs general anesthesia, alcohol and substance use,
Personal hygiene prior head trauma, with particular attention to
Toileting (the ability to use a restroom) those involving concussion and/or loss of con-
Dressing sciousness, periods of confusion, infectious dis-
Feeding oneself ease (Hepatitis C, HIV), and unusual dietary or

Instrumental ADLs

Managing finances/paying bills
Looking up phone numbers
Doing housework

Using computer

sleep patterns. How the patient manages these
conditions (e.g., checking blood sugar, compli-
ance with blood pressure medication, dietary
pradices, exercise regimen, etc.) will provide
valuableinformation with regard to an individ-

Shopping . .. .

Cooking ual’s abiity to participate in self-care and man-
Making appointments age oneself independently. In addition, specific
Driving/traveling guestions should address patient’'s medication,
Medication management prescribed and over-the-counter. Past medica-

tion and prior hospitalizations should also be
addressed with the patient and/or caregiver.
environment (a spouse pays the bills, the staff frinally, the patient's family medical history
the assisted-living facility prepares the meals arstould be carefullpssessed in order to under-
makes sure patients take their medication) hakand relevant genetitsk factors. This is likely
actually changed or whether the patient h&@ become an increasingly important area to
retained the skill but relies on others as a matt@gdress given that family health history reflects
of convenience. In this case, it is important téherited genetic susceptibility for a large
inquire about specific operational skills such ag/mber of neurologic diseases.
whether the patient is capable of carrying out
emergency procedures if left alone, following a
recipe if necessary, balancing a check book $®cial History
pay bills, using email, etc. (see Tahle).
A comprehensive interview should include a
careful assessment of one’s past social expees,

Taking a History educational attainment, and occupation. There
are many ways to assess this information, but
Medical History most of the time, it is best to probe beyond a sim-

ple question. For example, questions pertaining
Documenting a patient's medical history i$0 level of educatiorshould alvays befol-
necessary in order to formulate a differentidpwed up with inquiries pertaining to past his-
diagnosis and to make treatment recommend@ry of learning difficulties, school failure, and
tions. A patient’s ability to convey this informa-other issues relating to academic performance, as
tion can be as informative as the history itselWvell as occupational achievement. This can be a
Commonly reported cardiometabolic risk factorghallenging area to assess vaitier adultbecause
known to impact cognition include hypertensocietal mores and educationgportunities were
sion, lypercholesterolemia, type 2 diabetes, aritifferent decades ago. Yet, establishing if the
heart disease and vascular conditions associapgdient has a longstanding and developmental
with ischemia or kidney disease. Cliniciangulnerability in cognitivefunction is critical to
should address past illnesses, surgeries, injuriggderstanding if a current level of impairment
and treatments, including metastatic cancdgpresents a decline.
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¢ Do not rely solely on behavioral observations
without further probing. For example, motor
symptoms such as tremor or paralysis are visible,
but other motor abnormalities such as weakness
or stiffness are more subtle and would be missed
unless the patient is directly questioned.

Not all complaints should be taken at face value.
It is important to ask the patient to give exam-
ples of the type of cognitive problems they are
experiencing. While memory complaints are the
most common, the deficits may actually be in
language (e.g., difficulty finding words) or
attention (e.g., attending to task demands).
Personality changes are ofthe frst sympom

of a degenerative disease. Therefore, careful
assessment of emotional and behavioral
changes is critical. Since patients frequently
lack insight into their own behavior, a collat-
eral source should be consulted.

It can be challenging to determine whether an
individual who lives in a supportive environ-
ment has experienced a decline in functional
independence. Every interview should inquire
about specific functional abilities and give
examples of instrumental activities of daily
living. Knowledge of safety procedures should
also be routinely assessed.

Conclusion

The interview is an essential part of a neuropsy-
chological evaluation for any age, but particularly
among older adults, because of the myriad of
physical, cognitive, psychological, and social
changes associated with the normative aging pro-
cess. These normative changes are further com-
pounded by the onset of a disease. A carefully
conducted interview will play a critical role in
establishing a diagnosis and generating treatment
recommendations. In addition, it provides an
opportunity to observe and document informa-
tion that cannot be obtained from psychometric
testing. The interview also creates a forum for
establishing rapport with the patient and allows
the clinician to verify important demographic
and historical information from a caregiver. This
chapter has provided guidelines for developing
an interview designed to provide a level of insight
and understanding of a patient's presentation,
which cannot be obtained through other means.
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Abstract

This chapter reviews the concept of cognitive reserve, including relevant
theoretical issues, various means of characterizing this construct, and its
clinical implications. We begin with a broad overview of the epidemio-
logical evidencein support of the concept of cognitive reserve, and review
neuroimaging studies that contribute to our understanding of this con-
struct. We then review several theoretical issues surrounding the mecha-
nisms by which cognitive reserve confers its benefits, and outline the
advantages and disadvantages of various methods of estimating reserve.
We conclude by discussing the clinical implications of cognitive reserve
and listing several specific recommendations for the application of cogni-

tivereservein clinical practice.

Keywords

Cognitive reserve « Dementia Cognition » Aging * Assessment ¢ Diagnosis

Introduction to Cognitive Reserve

The idea of reserve against brain damage
stems from the repeated observation that there
is not a direct relationship between degree of
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brain pathology or damage and the clinical
manifestation of that damage. For example,
Katzman and colleagues described ten cases of
cognitively normal elderly women who were dis-
covered to have advanced Alzheimer’s disease
(AD) pathology in their brains at death [1]. In
more recent cohort studies, it has been estimated
that approximately 25% of individuals who have
postmortem neuropathological evidence of AD
are not demented during their lives [2]. Thisdis-
crepancy raises the question of how brain func-
tion and structure become decoupled and whether
certain person-specific variables provide reserve
against the clinical effects of pathological brain

L.D. Ravdin and H.L. Katzen (eds.), Handbook on the Neuropsychology of Aging and Dementia, 11
Clinical Handbooks in Neuropsychology, DOI 10.1007/978-1-4614-3106-0_2,

© Springer Science+Business Media, LLC 2013



12

changes. Several theoretica models have been
put forth to address this issue.

The cognitive reserve (CR) model suggests that
the brain actively attempts to cope with brain
damage by using preexisting cognitive pro-
cessing approaches or by enlisting compensatory
approaches[3, 4]. Individualswith high CR would
be more successful at coping with the sameamount
of brain damage than those with low CR. In this
scenario, brain function rather than brain size is
the relevant variable. This characteristic distin-
guishes the CR model from the brain reserve
model in which reserve derives from brain size or
neuronal count [5]. According to the CR model,
the same amount of brain damage or pathology
will have different effects on different people, even
when brain sizeis held constant.

Epidemiologica studies have helped to shape
our understanding of the nature of cognitivereserve
and the person-specific variables which appear to
enhance reserve. Many studies have demonstrated
the beneficial effects of education [6], occupation
[7], leisure [8, 9], and intellectud ability [10] on
dementia incidence. In 1994, Stern and colleagues
reported incident dementia data from a follow-up
study of 593 community-based, non-demented
individuals aged 60 years or older [7]. After
14 yearsof follow-up, 106 became demented with
al but five meeting research criteria for AD. The
risk of dementiawasincreased in subjectswith low
education, such that the relativerisk (RR) of devel-
oping dementia over the follow-up period was 2.2
times higher in individualswith lessthan 8 years of
education as compared to those with more years of
education. Similarly, risk of incident dementiawas
increased in those with low lifetime occupational
atainment (RR=2.25) and greatest for subjects
with both low education and low lifetime occupa
tiona attainment (RR=2.87).

To the extent that aspects of educational and
occupational attainment reflect lifetime expo-
sures that would increase CR, it would be logical
to expect that environmental exposures later in
life would aso be beneficia. In a subsequent
study, the same group assessed participation in
a variety of leisure activities characterized as
intellectual (e.g., reading, playing games, going
to classes) or socid (e.g., visiting with friends or
relatives) inapopulation sample of non-demented
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elderly in New York [9]. During follow-up,
subjects who engaged in more of these activities
had 38% less risk of developing dementia.
Interestingly, specific classifications of leisure
activity (such as purely intellectual activities)
did not provide better prediction then a simple
summation of all the considered activities.

A meta-analysis examining cohort studies of
the effects of education, occupation, premorbid
IQ, and mental activities on dementia risk over
approximately 7 years reveadled that 25 of 33
datasets demonstrated a significant protective
effect of these variables[11]. The summary over-
all risk of incident dementia for individuals with
high levels of the protective variable as compared
to low was 0.54, a decreased risk of 46%. There
is also evidence for the role of education in age-
related cognitive decline, with many studies of
norma aging reporting slower cognitive and
functional declinein individuals with higher edu-
cational attainment [12-19]. These studies sug-
gest that the same factors that delay the onset
of dementia also allow individuals to cope
more effectively with brain changes encountered
in normal aging. The concept of CR provides
a ready explanation for the manner in which
intellectual functioning, education, and other
life experiences may allow individuals to sustain
greater burdens of brain pathology or age-related
changes before demonstrating cognitive and
functional deficits.

Neuroimaging studies have also provided
evidencein support of cognitive reserve and have
contributed to our conceptualization of this phe-
nomenon. Our original functional imaging study
found that in patients matched for overall severity
of dementia (i.e., clinical expression of disease),
the parietotempora cerebral flow deficit was
greater in those with more years of education
[20]. This observation was confirmed in a later
PET study in which higher education correlated
negatively with cerebral metabolism in prefrontal,
premotor, and left superior parietal association
areasafter controlling for clinical dementiasever-
ity [21]. Similar observations have been made
for occupational attainment [22] and leisure
activities [23] and across multiple markers of
pathology including white matter abnormalities
[24] and amyloid deposition [25]. The negative
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Paint of inflection

Person with
Low Reserve

Person with
High Reserve

Memory Test Score

incident Dementia

AD Neuropathology

Fig. 2.1 Effect of cognitive reserve on dementia onset
and course

Note: Figure 2.1 illustrates the way in which cognitive
reserve may mediate the relationship between AD pathol-
ogy and its clinica expresson. We assume that AD
pathology slowly increases over time, and thisis graphed
on the x-axis. The y-axis represents cognitive function, in
this case memory performance. AD pathology begins to
develop many years before the disease is expressed clini-
cally and slowly becomes more severe. At some point,
this devel oping pathology will begin to produce theinitial
cognitive changes associated with dementia This is
labeled as the point of inflection in the figure. The pathol-
ogy will subsequently result in symptoms of sufficient
severity to allow the clinical diagnosis of AD (indicated
by the dotted line labeled Incident Dementia). The cogni-
tive reserve (CR) model predicts that because there are
individual differences in reserve capacity, there will be
individual differencesin the amount of pathology required
for the initial expression of clinica symptoms and the
subsequent diagnosis of disease. Because people with

correlations between the exposures of interest
and pathol ogy are consistent with the CR hypoth-
esis prediction that at any given level of clinical
disease severity, those with higher CR should
have greater pathology (see Fig. 2.1).

Results and interpretations of these studies
have been further supported by prospective proj-
ects with subsequent neuropathological analysis.
Specifically, education has been found to modify
the association between AD pathology and levels
of cognitive function. With brain pathology held
constant, higher education was associated with
better cognitive function [26] and less likelihood
of having received a clinical diagnosis of demen-

higher cognitive reserve can tolerate more AD pathology,
memory function will begin to be affected later in time,
after more pathology has accumulated, pushing back the
“point of inflection.” Therefore, al other things being
equal, dementia should emerge later in people with higher
cognitive reserve. This|eads to the prediction that the rate
of incident dementia should be lower in individuals with
higher cognitive reserve. An assumption of this model is
that at some point, AD pathology must become too severe
to support the processes that mediate either cognitive
reserve or memory function. The timing of thisfinal com-
mon endpoint will be the same in al patients, regardless
of their level of cognitive reserve. It then follows that the
time between the point of inflection and this common end-
point will be shorter in patients with higher cognitive
reserve. This leads to the prediction that memory decline
after the inflection point must be more rapid in patients
with higher cognitive reserve. Although this trgjectory
might appear counterintuitive at first, its theoretical basis
isillustrated in this figure, and it has been supported by
multiple epidemiological studies

tia in life [27]. These studies converge nicely
with epidemiological evidence that supports that
higher levels of education, occupational attain-
ment, and leisure activity reduce dementia inci-
dence, and suggest that these variables influence
dementiarisk by enhancing cognitive reserve.

Theoretical Issues

Despite the wealth of information that has accumu-
lated in support of the concept of cognitive reserve,
there are many aspects of this construct that have
yet to be fully elaborated. It is important to
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highlight these issues prior to discussing the vari-
ous means of characterizing reserve and consider-
ing the clinica implications of cognitive reserve.
The intent of the current chapter is not to fully
explore these theoretical issues but smply to raise
thereader’sawareness of the unanswered questions
surrounding the construct of cognitive reserve.

First, the precise manner in which cognitive
reserve affords protection from pathology is not
understood. As discussed above, we know that
across individuals, there is a discrepancy
between brain changes or pathology and cognitive
change such that in some individuals, cognitive
function remainsrelatively preserved in the face of
pathological markers. As such, individuals with
high cognitive reserve are not necessarily pro-
tected from developing pathology, but rather
that they are spared the clinical effects of such
pathology. Thus, when we refer to the preserva-
tion of a cognitive function such as memory in
the sections below, we are in fact talking only
about memory itself and not the integrity of the
brain areas underlying that cognitive function
(e.g., hippocampus). Indeed, the concept of cog-
nitive reserve only applies when considering
variability in cognitivefunctioning (i.e., memory)
in the face of changes in brain integrity (i.e.,
hippocampal volume).

This raises one of the puzzling questions
surrounding reserve: memory and hippocampal
integrity are intimately related and the mecha-
nisms underlying the decoupling of structure
and function are not clear. From a strict point of
view, the differences in cognitive processing
envisioned by the CR model must also have a
physiologic basis, in that the brain must ulti-
mately mediate all cognitive function. The differ-
ence is in terms of the level of anadysis.
Presumably, the physiologic variability subsumed
by cognitive reserve is at the level of variability
in synaptic organization or in relative utilization
of specific brain regions. Thus, cognitive reserve
implies anatomic variability at the level of brain
networks, while brain reserve implies differences
in the quantity of available neural substrate.

Moreover, we must acknowledge the possibil-
ity that life exposures that are associated with
reserve al so affect brain structure or brain pathology
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and not simply cognitive properties. Evidence for
this possibility comes from two recent studies,
one of which found reduced rate of hippocampal
atrophy over 3 years in individuals with higher
levels of complex mental activity across the
lifespan [28], and the second which found micro-
structura differences in the hippocampus as a
function of education [29]. Additionally, the child
devel opmental literature suggests that not only do
individuals with higher 1Q have larger brain vol-
ume [30, 31] but that cognitively stimulating
aspects of life experience may also be associated
with increased brain volume. It is also now clear
that stimulating environments and exercise pro-
mote neurogenesis in the dentate gyrus [32, 33].
Both exercise and cognitive stimulation regulate
factors that increase neurona plasticity (such as
brain derived neurotrophic factor) and resistance
to cell death. Findly, there is some evidence to
suggest that environmental enrichment might act
directly to prevent or slow the accumulation of
AD pathology [34].

In sum, there appears to be growing evidence
that the experiencesthat provide cognitive reserve
may indeed reflect not only acognitive advantage
but a structural advantage as well. Thus, brain
reserve and cognitive reserve concepts are not
mutually exclusive, and it is likely that both are
involved in providing reserve against brain dam-
age. A complete model of cognitive reserve will
have to integrate the complex interactions
between genetics, the environmental influences
on brain reserve and pathology, and the ability to
actively compensate for the effects of pathology.

Setting aside the question of brain integrity,
and considering cognitive reserve only, we return
to the question of why insult to brain structure
does not invariably affect cognition. We have
observed that individuals with higher cognitive
reserve (defined using aliteracy measure) have less
rapid memory decline over time than those with
lower literacy levels [35]. However, the manner
in which this memory advantage is conferred is
unknown. It may be that preserved memory
reflects preservation of the memory networks per
se or use of aternative and supportive skills such
as enhanced organizational strategies [36]. Stern
and colleagues have described these two potential
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neural implementations of cognitive reserve as
neural reserve and neural compensation [4, 37,
38]. The idea behind neural reserve is that there
is natural interindividua variability in the brain
networks or cognitive processes that underlie the
performance of any task. This variability could
bein the form of differing efficiency or capacity
of these networks, or in greater flexibility in the
networks that can be invoked to perform atask.
While healthy individuals may invoke these net-
workswhen coping with increased task demands,
the networks could also help an individua cope
with brain pathology. An individual whose net-
works are more efficient, have greater capacity,
or are more flexible might be more capable of
coping with the challenges imposed by brain
pathology. In contrast, neural compensation
refers to the process by which individuals suffer-
ing from brain pathology use brain structures or
networks (and thus cognitive strategies) not
normally used by individualswith intact brainsin
order to compensate for brain damage. The term
compensation is reserved for a situation where it
can be demonstrated that the more impaired
group is using a different network than the unim-
paired group.

It is not yet clear whether or when each of
theseforms of reserve comeinto play. The answer
to this question has severa implications, one of
which pertains to the applicability of cognitive
reserve under various conditions. Specificaly, if
the benefits of cognitive reserve are attributable
to the flexible application of aternative strategies
for completing a task (compensation), specific
aspects of brain function may receive less assis-
tance from cognitive reserve than others. It may
be that a cognitive skill such as verbal recall can
be accomplished in a number of ways that dif-
ferentially employ serial rehearsal, semantic
processing, or working memory. In contrast, there
may be fewer cognitive routes to reproduce a
complex figure or detect a subtle visual detail
amid a complex scene. In this scenario, a com-
pensatory reserve mechanism might be less
applicableto spatial skillsthanto verbal memory.
However, it is also possible that critical issue is
not task specific, but rather, person specific. That
is, based on life experience, one person may have
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multiple ways of approaching a spatial task but
less flexibility for a verbal task, whereas the
opposite pattern may exist in another individual.
If the crux of cognitive reserve is the ability to
apply alternative approaches to accomplish
tasks, then the benefit of reserve may be linked
directly to the flexibility of the task (and corre-
sponding skill) itself or to a person’s premorbid
cognitive style.

Onefinal questioniswhether or not deteriora-
tion of specific cognitive functions can directly
affect cognitive reserve. For example, if cogni-
tive reserve is closely aligned or even overlaps
with executive abilities [39], is it the case that
cognitive reserveis less able (or unable) to stave
off executive deficits as opposed to declines in
other domains such as memory or language?
That is, is cognitive reserveitself vulnerableto a
particular presentation of disease? Or, is cogni-
tive reserve a construct that is “immune” to the
regional distribution of pathology, independent
of the cognitive abilities that may be affected,
functioning universally under a wide variety of
lesions? While the answer to this question is not
entirely clear, recent studies examining the
effects of reserve on information processing
efficiency in individuals with multiple sclerosis
may shed light ontheissue[40-43]. For example,
Sumowksi and colleagues showed that the
negative effect of brain atrophy on rapid infor-
mation processing was attenuated in individuals
with higher levels of reserve [41], suggesting
that reserve confers benefits to cognitive func-
tions whose nature is quite similar to some con-
ceptualizationsof reserve. Thatis, theinformation
processing measure was comprised of the
Symbol Digit Modalities Test [44] and the Paced
Auditory Serial Addition Test [45], tasks which
require mental flexibility and fluidity. Similarly,
although speculative, one perspective of cogni-
tive reserve is that it represents the mental
flexibility to develop alternative strategies in the
face of pathology, and to fluidly apply such strat-
egiesto thetask at hand. The reported benefits of
reserve on information processing and efficiency
in the above studies are interesting and raise
many questions for future work. For the time
being, such studiesmay offer preliminary evidence
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either that (1) reserve isimmune to the distribu-
tion of pathology or (2) reserve is fundamen-
tally different than the cognitive skills assessed
in these studies.

Estimating Cognitive Reserve

A practical question for the clinician is how to
account for cognitive reserve in the diagnostic
process. In this section, we review the advantages
and disadvantages of several approaches includ-
ing the following: (1) measurement of individual
characteristics (demographic and lifestyle), (2)
consideration of cumulative life experiences, (3)
estimation of intellectual functioning, (4) imple-
mentation of statistical approaches (use of latent
or residual variables), and (5) derivation of brain
network patterns. Prior to discussing these
approaches, it is aso important to consider that
athough epidemiological work has led to the
conceptualization of reserve as a reflection of
important lifetime experiences, the cognitive
advantage which manifests as reserve might also
have played an important role early in life to
afford individuals the desire and ability to pur-
sue certain life experiences such as graduate
school, for example. Thus, the effects of lifetime
experiences are not necessarily separate from
early lifefactors. Although certain work has sug-
gested that reserve is a cumulative process built
on both early life and late life experiences [46],
the causal pathway of cognitive reserve has not
been fully delineated. Asthe reader considersthe
clinical implications of cognitive reserve and the
various methods for measuring reserve, it is
important to be aware of the larger questions
surrounding its origins and characteristics.

Individual Characteristics

One of the most commonly used methods of
characterizing reserve involves quantifying indi-
vidual characteristics that have been associated
with reduced risk of dementia including educa-
tion, occupation, intellectua functioning, leisure
activity, and socia engagement. The advantage
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of this approach is that these variables are rela
tively easy to acquire and quantify, and at face
value, are generally plausible proxiesfor reserve.
A disadvantageisthat these variables may be sin-
gular representations of a multidimensional
mechanism such that characterization of educa
tioninisolation, for example, might account for a
relatively small proportion of the variance in
overal cognitive reserve. Moreover, these vari-
ablesarerather agnostic with regard to the source
and nature of cognitive reserve and may confound
multiple other factors with “true” reserve (e.g.,
education may impart greater knowledge and
access to health care which in turn may promote
health-related behaviors and enhance cognitive
functioning). As such, use of variables such as
those listed above, although convenient, should
not be the sole indicators of CR.

Cumulative Life Experiences

A second approach for characterizing cognitive
reserve is one in which multiple or cumulative
life experiences are synthesized to develop a
more comprehensive estimation of anindividual’s
reserve. The purported benefit of this approach is
that it synthesizes numerous experiences, all of
which have been shown through epidemio-
logical work to confer protection against the
development of dementia. The consideration of
comprehensive life experiences offers the
opportunity to capture awide array of factorsthat
may uniquely contribute to reserve, if indeed
reserve is created through a cumulative process.
Valenzuela and Sachdev [47] developed the
Lifetime of Experiences Questionnaire (LEQ) as
a means of capturing and quantifying various
social, academic, occupational, and leisure activ-
ities spanning young to late adulthood. The ques-
tionnaire showed good reliability and validity
and was useful in predicting which individuals
would demonstrate cognitive decline over an
18-month period.

While this appears to be a powerful method of
capturing a myriad of experiences relevant to the
construct of cognitive reserve, there are several
issuesto consider. It is possible that the summation
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of experiences within this questionnaire may not
be more predictive than any individua variable,
and compiling these experiencesmay even obscure
the effect of the most relevant variable. For exam-
ple, Hall and colleagues found that the effect of
education on cognitive decline prior to dementia
diagnosis was negligible after accounting for cog-
nitively stimulating leisure activities later in life
[48], suggesting one of two possible scenarios
raised by the authors. Firgt, it could be that the
effects of education were mediated by mental
activities late in life or second, that education
influenced reserve directly with no additional
benefit conferred by later life mental stimulation.
Researchers must carefully consider these issues;
however, a lifetime approach to characterizing
reserve for clinical purposes is certainly useful in
that it comprehensively quantifies important expe-
riencesthat may delay cognitive declinein theface
of advancing pathology.

Intellectual Function

A third and very different means of characterizing
reserve is the assessment of intellectual function-
ing, typically via a single-word reading test, such
asthe Wechdler Test of Adult Reading [49] or the
North American Adult Reading Test [50], or a
subtest of the Wechsler Adult Intelligence Scales
such as Vocabulary or Information [51]. Word
reading measures evaluate an individua’s ability
to pronounce a series of phonologicaly regular
and irregular words ranging in difficulty, and are
based on the idea that correct pronunciation of the
more difficult items requires previous exposure to
such words. Like vocabulary and fund of infor-
mation, this ability isgenerally spared early inthe
course of dementia, reflecting itsreliance onlong-
term, crystallized knowledge versus the more
fluid abilities affected early in disease [52-56)].
The characterization of 1Q is believed to offer
a thumbnail sketch of an individual’s lifetime
intellectual achievement, highly related to, though
not necessarily synonymous with, the concept of
cognitive reserve. An advantage of using 1Q to
characterize cognitive reserve is that in contrast
to an external exposure variable such as educa-
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tion or occupation, an internal and broadly stable
capability such as1Q is presumably more closely
associated with the cognitive and neural repre-
sentation of reserve. Unfortunately, acorrespond-
ing disadvantage is that 1Q scores do change in
the course of disease and therefore can be con-
taminated by the disease process itself (unlike
education or occupation). Moreover, while read-
ing scores arefairly stableinthevery early stages
of degenerative illnesses, they are certainly not
valid estimates of premorbid IQ in a language
predominant illness, nor are they valid estimates
in non-native English speakers.

Despite the differences in applying 1Q versus
an exposure variable such as education, there is
statistical evidencethat both share common statis-
tical variance that is distinct from cognitive func-
tions more broadly [39]. The presence of both
convergent and discriminant validity in this con-
text provides support for both of these variablesas
independent proxies for reserve, as well as evi-
dence for the construct vaidity of reserve. Thisis
an important finding because the coherence of
cognitive reserve as a construct remains under
question, leading several groups to argue that
latent variables derived through structural equa-
tion modeling may be the most appropriate way to
capture the essence of reserve [57, 58]. Although
the details of these models are beyond the scope
of this chapter, the idea is that through statistical
data reduction, we can boil down the overgeneral-
ized concept of reserve into its core elements and
identify those variables that are central to its con-
struct versus those that may be extraneous. A nec-
essary drawback, however, is that representation
of cognitive reserve through shared variance may
not reflect aspects of reserve potentially captured
selectively by each unique variable.

Statistical Approaches

A statistical approach to identifying reserve has
recently been proposed by Reed and colleagues
[59] by decomposing the variance of a specific
cognitive skill such as episodic memory.
Specifically, the authors partitioned the variance
explained by demographic variables (education,
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sex, and ethnicity), structural brain imaging
variables, and a third residual component. By
definition, this residual component approxi-
mates the concept of cognitive reserve asit rep-
resents the unexplained variance in cognitive
performance after accounting for brain struc-
ture, andinthiscase, demographics. Interestingly,
the authors included education as part of the
demographics variable to isolate a component
that would be uncontaminated by the indirect
effects of education on brain integrity (e.g.,
access to health care and knowledge of health-
promoting behaviors). Results showed that
residual scores correlated with another measure
of reserve (word reading), modified rates of con-
version from mild cognitive impairment to
dementia over time, and modified rates of
decline in executive function. Finally, baseline
brain status had less of an effect on cognitive
decline over time in individuals with high resid-
ual scores than low residual scores.

In addition to providing an operational mea-
sure of reserve that is quantitative, continuous,
and specific to the individua, the residua
approach to characterizing reserve alows the
estimate of cognitive reserve to change over time.
This fluid characteristic may or may not be
appealing to individual researchers and clini-
cians, depending on the particular question or
task at hand. The authors also note that a poten-
tial problem with this approach isthat, depending
on the specific brain and cognitive variables used
to define reserve, different measures of reserve
will be applicable to a person at any given time.
Practically speaking, a primary drawback to
using residual scoresisthat it iscurrently not fea-
sible for the clinician to apply such scores on an
individual basis. This may change in the future
with greater access to imaging technologies, and
availability of normative or group data with
which to derive an individual’s residual score.

Brain Network Patterns
A future goal for representing reserve is through

an identifiable brain network or series of net-
works. Such networks might be derived using
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functional imaging techniques that capture the
neural signature of cognitive reserve. For exam-
ple, Stern and colleagues examined whether or
not a common neural network, whose expression
varied asafunction of cognitive reserve, could be
detected across verbal and spatial delayed match-
to-sample tasks [60]. Indeed, in the group of
young adults, such a network was identified, and
expression of this network was entirely indepen-
dent of task performance. The invocation of this
network on divergent tasks was uniquely related
to cognitive reserve, as assessed with a compos-
ite of vocabulary and word reading, suggesting
that the network may represent a generalized
neural instantiation of reserve.

The utility of a brain network for capturing
cognitive reserveis multifold. First, to the extent
that reserve truly has a neural signature, the
identification of a brain network that “behaves’
like cognitive reserve (e.g., correlates with tradi-
tional reserve variables, persists across divergent
task demands, and interactswith task performance
in the expected way) would be amore direct way
to measure the construct. Second, a brain net-
work would be a nonbiased characterization of
reserve that could be used universaly in a
manner that tests such as vocabulary or single-
word reading cannot, dueto their influences from
culture and language. Third, a brain network is
malleable in away that fixed life experiences are
not, and thus lends itself to examination in the
context of a longitudinal study. For example,
interventional studiesaimed at increasing reserve
could use a brain network to measure reserve
both pre- and post-intervention, and unlike
cognitive testing, this network would be resis-
tant to practice effects.

Application of Cognitive Reserve
in Clinical Practice

While the concept of cognitive reserve is on the
one hand intuitive, it isa so easily misunderstood
and conducive to misapplicationin part dueto the
thorny theoretical and methodological issues dis-
cussed above. However, there is nothing magical
about the concept of reserve, and most clinicians
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generally consider the role of reserve in their
assessment and case conceptualization (even if
not explicitly). In this section, we provide con-
crete suggestions for the consideration and appli-
cation of cognitive reservein clinical practice.
First, when assessing cognition as part of a
diagnostic evaluation, it is important to take into
account the most appropriate and valid indicator
of cognitive reserve for a given patient. In the
event that an individual’s level of education is not
believed to be a good representation of his or her
optimal cognitive functioning, assessment of 1Q
or consideration of occupation may provide a
more accurate estimate. Alternatively, in a non-
native English speaker, education may be a bet-
ter representation than single-word reading to
estimate 1Q. Although, it should be noted that
the availability of tests in other languages is
increasing, such as Spanish [61], French [62],
Japanese [63], and Swedish [64]. Application of
a non-English assessment tool would be appro-
priate only in circumstances when the remainder
of the neuropsychological battery can also be
validly administered in the same language, as
direct comparisons of 1Q and neuropsychological
scores would be otherwise impossible.
Integration of the most appropriate and valid
measure of cognitive reserveinto the diagnostic for-
mulation is critica. Individuals with high reserve,
by definition, will not demonstrate clinical symp-
toms as early as individuals with low levels of
reserve. On the one hand, this issue could partialy
be a problem with instrumentation, such that (1)
more challenging tests with higher ceilings may
better detect changes in individuals with very high
levels of functioning, (2) tests that are more patho-
logically specific (e.g., associative learning tasksfor
the hippocampus) may have greater sensitivity in
high reserve individuas, or (3) better normative
datamay alow for better detection of impairment in
individuaswith high levels of intellectual function-
ing. Indeed, quantitative consideration of 1Q scores
appears to improve the sengitivity of cognitive test-
ing for detecting pathology. Rentz and colleagues
[65] found that when memory scoresin a group of
cognitively “normd” individuals were adjusted
based on | Q, the adjusted memory scores correlated
with cerebral perfusion in areas vulnerable to the
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early stages of AD pathology. That is, those with
higher 1Q (i.e, reserve) had greater pathology
despite similar cognitive performance, and these
individuals showed grester cognitive decline over
the following 3 years than the individuals whose
| Q-adjusted memory scores were intact [65].

In theory, there would still be a period of
time during which even the most sensitive mea-
sures would fail to detect change in those with
high reserve given the apparent “lag” between
pathol ogical changes and their cognitive seque-
lae. Therefore, from a clinical standpoint,
neuropsychological testing will be less sensitive
to the presence of early pathology in those with
high reserve even when we consider current
test scores in the context of a person’s optimal
level of functioning (e.g., 1Q, education). As
such, the only action to be taken by clinicians
isto be aware of this conundrum and to appre-
ciate that intact cognition in individuals with
high levels of reserve does not preclude the
presence of disease.

The standard and generally useful approach
taken by neuropsychologists is to formally
adjust cognitive scores for education, a proce-
dure which, in theory, allows for the interpreta-
tion of current cognitive performance in the
context of anindividual’s expected performance.
For example, we know that there are baseline
differences in cognitive performance such that
in the absence of pathology, a 70-year-old with
8 years of education might recall fewer words
over the course of a list learning test than a
70-year-old with 19 years of education. The
corollary of this phenomenon is that the patient
with 19 years of education would have had to
sustain a greater degree of neuropathology to
reach a certain score than the individual with
6 years of education, all other things being
equal. However, this observation does not, in
and of itself, reflect cognitive reserve. Rather,
reserve accounts for the ability of the individual
with 19 years of education to maintain baseline
cognitive functioning for alonger period of time
than the individual with 6 years of education in
the face of advancing pathol ogy.

Information regarding brain integrity should be
integrated with cognitive data for diagnostic pur-
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poses, whenever possible. Of course, this process
isdoneregularly in most clinical settings and adds
important information and greater clarity to the
overdl clinica picture. In this context, however,
the focus is on the relevance of neuroimaging as a
means to understand the influence of cognitive
reserve on theclinical presentation. Neuroimaging
tools have the potential, particularly in individuals
with high reserve who maintain cognitive func-
tioning for an extended period of time, to detect
pathological changes when impairment on neu-
ropsychological testing is absent or subtle. For
example, at a given level of clinica severity, AD
patients with higher education have a more severe
pattern of AD-related changes on PET scan than
those with lower education [66, 67].

Morerecently, the senditivity of avariety of imag-
ing tools for detecting pathological changes prior to
cognitive change has been demondrated on struc-
tural MRI [68] and functiond MRI (fMRI) [69], as
wedll as through examination of activity level in the
default network on regting fMRI [70]. Moving for-
ward, in vivo amyloid imaging, athough not cur-
rently used in clinica practice, will certainly play an
important role in identifying neuropathologica
changes in asymptomatic individuas as the field
moves toward earlier identification of disease. While
these various technologies enable the consderation
of cognitive reserve as a factor influencing the clini-
ca presentation and diagnosis of a patient, a current
challenge to integreting imaging informetion is
applying results from group studies to individua
patients. Idedlly, research studies might generate a
cutoff value so that performance scores below this
cutoff would raise concern for the presence of patho-
logica changes. Such a value would be sdected
basad on its utility in distinguishing between cogni-
tively normal individuas who go on to develop cog-
nitiveimpairment and other clinica endpoints versus
those who remain cognitively hedthy. This type of
value has been identified for the purposes of digtin-
guishing hedthy eders from those diagnosed with
AD [71, 72], and future work will am to make this
digtinction at earlier time points.

Another recommendation for applying the con-
cept of cognitive reserve to clinical practice is to
consider it as a factor that will influence rate of
cognitive decline following diagnosis. Although
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cognitive reserve delays the manifestation of cog-
nitive deficits, symptoms progress fairly rapidly
once evident (seeFig. 2.1). Infact, declineismore
rapid in individuals with high reserve than those
with low reserve, even when accounting for amul-
titude of other factors that may contribute to dis-
ease course [73-75]. This counterintuitive
acceleration in rate of changeis believed to reflect
the increasingly high pathological burden that the
brain can no longer tolerate. Certainly, this has
practical implications for the patient, family, and
health-care providers. It may also have direct rel-
evance for the effectiveness of treatment.

Cognitive reserve may influence an individu-
a’s response to treatment with currently avail-
ablemedicationsaswell asfuturedrugtherapies.
The treatment of degenerative diseases such as
Alzheimer’'s disease is certain to be most effec-
tive when done preventatively, when the burden
of pathology in the brain is very low or absent
altogether. Thus, in order to develop reasonable
expectations about a medication’s effectiveness,
it will be important to have knowledge of three
variables: cognitive performance, cognitive reserve,
and pathological burden. As we have reinforced
throughout this chapter, it is the combination of
these three variables that enables an accurate
understanding of disease severity. From aclinical
standpoint, treatment in an individual with mildly
impaired cognition and high cognitive reserve
may be more or less effective depending on the
status of the third variable, pathological burden.
With little to no evidence of pathology, an indi-
vidual with these characteristics would be an
ideal candidate for therapy. In contrast, in the
context of significant pathol ogy, disease-delaying
agents may be entirely ineffective, and this pos-
sibility should be anticipated by the clinician.

A final insight for cliniciansisthat whileawide
range of evidence exists from epidemiological
studies linking certain life experiences and indi-
vidual characteristics to lower rates of dementia,
this evidence is not sufficient to determine
definitively whether or not such experiences
directly prevent or delay dementia. As mentioned
earlier, there may be a separate unidentified vari-
able accounting for the observed relationship
between specific experiences (e.g., completing
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crossword puzzles) and dementia risk. As such,
intervention studies are needed to firmly establish
causal links between life experiences, individual
characteristics, and cognitive reserve, and such
studies are underway. Therefore, while recom-
mending that patients engage in certain activities
such as mental enrichment and physical fitness is
likely not to be harmful and may in fact have
numerous positive effects, clinicians should be
careful not to present these activities as established
treatments or fully proven preventative strategies
against dementia.

Clinical Pearls

e When formulating clinical impressions, apply
the most appropriate and valid indicator of cog-
nitive reserve for each individual patient. This
may be an individua characteristic such as
level of education; a representation of cumula-
tive life experiences spanning social, academic,
occupational, and leisure activities; or a mea
sure of intellectual functioning. Moving for-
ward, datistically and neuroanatomically
derived measures of cognitive reserve may also
become valuable for clinical purposes.

* Integrate neuroimaging tools to complement
cognitive data for diagnostic purposes.

e Consider cognitive reserve as a factor that
may affect rate of decline. The apparent yet
counterintuitive acceleration of decline asso-
ciated cognitive reserve may reflect a state of
increasingly high pathological burden that the
brain can no longer tolerate.

e Appreciate that cognitive reserve may be a
factor that influences response to treatment.

e Beaware that epidemiological studies linking
life experiences to reduced dementia risk are
observational, and intervention studies are
needed to determine definitively if specific
experiences and activities enhance reserve and
lower dementia risk.
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Abstract

The US population is rapidly becoming both older and more culturaly diverse
[1]. These changes in the demographic profile of the US highlight the need for
clinical neuropsychologiststo be equipped to competently eval uate the growing
population of older individuas from culturdly diverse backgrounds. However,
there is a rdative dearth of empiricaly based, practica resources specificaly
targeted toward serving such individuds. The aim of this chapter isto identify
some of the mogt salient challengesin the evaluation of culturaly diverse ethnic
minority older adults and provide some guidelinesto help face these challenges.
We will examine sociocultural issues germane to older ethnic minority patients
referred for neuropsychological eval uation and discussrel evant assessment con-
siderations. Although thefocus of thischapter ison ethnic minority older adults,
this discusson may aso be germane to other nontraditional, older populations
including those from rural and low socioeconomic backgrounds.
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The US populationisrapidly becoming both older
and more culturally diverse [1]. Currently, there
are over 38 million people in the USA over 65
years old, comprising over 10% of the US popula-
tion [2]. In 2030, there will be approximately 72
million individuals over 65 years, comprising
about 20% of the US population [3]. Among older
adults, ethnic minority populations, particularly
Latinosand African Americans, are growing much
faster than the non-Hispanic white population [4].
In 2050, ethnic minority individuals will represent
approximately 42% of the older adult (65 and
older) population in the USA. These changes in
the demographic profile of the US highlight the
need for clinical neuropsychol ogiststo beequipped
to competently evaluate the growing population of
older individuals from culturaly diverse back-
grounds. However, there is a relative dearth of
empirically based, practical resources specificaly
targeted toward serving such individuals.

Sociocultural Framework

Working from a biopsychosociocultura theoretical
framework [5], the sociocultura level of andysis
includes condideration of how socia, socioeco-
nomic, ingtitutional, and culturd (i.e, the shared
atitudes, values, goals, and practicesthat character-
ize a group from one generation to the next) [6-8]
factorsmodulate an individual’s or agroup’s behav-
iors. Sociocultural issuesarecritical for understand-
ing neuropsychological test performance and
neurobehaviord functioning [9-14]. In particular, it
isimportant to consider sociocultural issues asthey
relate to health disparities, cognitive aging, and neu-
rologic disease among ethnic minority older adults.

Health Disparities

A health disparity refersto asignificant discrepancy
in the overal disease incidence, prevalence, mor-
bidity, mortality, or survival ratesin a specific popu-
|ation as compared to the general population. Thisis
mutable and disproportionately affects vulnerable
populations [15, 16]. In the USA, many ethnic
minority populations are  disproportionately
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impacted by higher rates of poverty and limited
accessto, or use of, hedlthcare services, which con-
tribute to greater vulnerability for particular medi-
cal disorders and worse disease burden [17-19]. Of
particular interest to neuropsychologists, severd
ethnic minority groups (particularly African
Americans, HispanicgLatinos, and American
Indians/Alaska Natives) are disproportionately
affected by medical conditions (e.g., hypertension,
HIV/AIDS, Hepdtitis, diabetes, etc.) that may
increase their need for neuropsychological services
compared with the general population [20].

Culture and Cognitive Aging

Dementia

Evidence suggests that rates of diagnosed dementia
differ between ethnic minority and non-Hispanic
white older adults, with the former receiving higher
rates of dementia diagnoses. Prevaence estimates
suggest that African American, Latinos, and Asian
American elders have higher rates of vascular
dementia compared to non-Hispanic white elders
[21-24], and African American and Latino elders
have higher rates of Alzheimer’s disease compared
to non-Hispanic whites[25]. Evidence also suggests
that Latinos have an earlier onset of Alzheimer’'s
symptoms compared to their non-Hispanic white
counterparts [26]. In contrast, some research has
shown that African Americans have lower rates of
Parkinsonian dementiaand L atinos have lower rates
of Alzheimer's disease compared to non-Hispanic
whites [21, 27]. Preliminary research suggests that
rates of dementias (i.e, Alzhemer's and vascular
dementia) among Asan Americans are similar to
non-Hispanic whites [28, 29], although this has not
been thoroughly investigated, particularly with rep-
resentative samples of Asian American populations
(eg., Chinese, Japanese, Vietnamese, Hmong,
Korean, Native Hawaiian). Although the current lit-
erature is somewhat equivocal, there is a growing
body of evidencethat suggeststhat African American
and Latino populations are at greater risk for both
vascular and Alzheimer's-related dementias than
non-Hispanic whites, with Asian Americans dso a
greater risk for vascular dementia.
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The mechanismsthat contribute to the differing
rates of dementia between ethnic groups remain
poorly understood. Ethnic minority individualsare
a greater risk of developing cardiovascular dis-
ease, particularly individuals of low socioeco-
nomic status (SES) [30, 31]. Ethnic minority
individuals also have higher rates of hypertension,
diabetes, heart disease [32], cancer, obesity, and
HIV/AIDS[33]. Many of these conditions are risk
factors for illnesses with neuropsychological
sequelae, such as dementia. For instance, evidence
indicates that the presence of vascular risk factors
(e.g., diabetes and hypertension) among persons
diagnosed with Alzheimer's dementia is associ-
ated with worse neuropsychological test perfor-
mance at the time of diagnosis compared to those
without such risk factors [34]. However, higher
rates of diagnosed dementia among these ethnic
groups may aso be significantly affected by the
lower diagnostic accuracy of many of the neurop-
sychological measures utilized to diagnose ethni-
caly diverse individuals[35, 36].

Risk for Misdiagnosis

Multicultural research has demonstrated that neu-
ropsychological performance among neurologi-
cally healthy younger and ol der adults significantly
differs between ethnic minority and non-Hispanic
white groups, even after statistically adjusting for
other demographic factors (e.g., age, education,
and gender) [37—44]. Further, the poor specificity
of many neuropsychological tests often results in
misdiagnosis of neurocognitive disorders among
African Americans and Latinos [38, 45-56].
Although utilizing normative data that correct for
race/ethnicity (in addition to age, education, and
gender) substantially reduce the risk for misdiag-
nosis[39], such normsdo not address the source of
these performance differences.

Emerging literature points to the significant
impact of numerous sociocultural factors on test
performance among ethnic minority individuas,
including quality of education [57-59], accultura-
tion [37, 60-62], language (including bilingual-
ism) [59, 63-66], and stereotypethreat [67]. There
is also potential test bias related to the lack of

support for the cultural equivalence and construct
validity of several measures with ethnic minority
populations [13, 68, 69]. Thus, it is important for
clinical neuropsychologists to be awvare of these
research findings to more accurately diagnose and
serve ethnic minority patients.

In addition, disproportionate rates of disease
and disease burden (health disparities), poten-
tially increased risk for dementia due to related
health disparities, and risk for misdiagnosis due,
at least in part, to poor construct validity and lim-
ited appropriate normative data together set the
stage for a unique set of assessment challenges
for working with ethnic minority older adults. In
the following section, these challenges, and sug-
gestions for addressing them, are considered at
each point in the evaluation process.

Considerations for Neuropsychological
Evaluation with Ethnic Minority
Older Adults

Ethical Issues and Competence

The American Psychological Association’'s
(APA) Ethical Principles of Psychologists and
Code of Conduct [70] provides some guidance on
the ethical standards necessary to conduct a
culturally competent neuropsychological evalua-
tion. For example, Ethical Standard 2.01 [71]
explainsthat “cultural expertise or competence at
the individual level is essentia for the clinician
who isworking with cross-cultural populations.”
But how does a clinician actually ascertain
whether or not s/he is competent to evaluate
an ethnic minority older adult?

Rivera Mindt et a. [13] proposed a cultural
competence in neuropsychology (CCN) model
[71—74] that assists neuropsychol ogistsin examin-
ing their cultural competence by evaluating their
own cultural awareness and knowledge of the
ethnically diverse populations they would like to
serve. If a neuropsychologist determines that they
s/he does not currently have the requisite compe-
tence to evaluate a particular ethnic minority
patient, he may be able to cultivate that compe-
tencethrough the acquisition of specific, culturally
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appropriate assessment, intervention, and commu-
nication skills necessary to effectively work with
individuals from specific ethnic minority groups
[13]. For instance, supplementa training can be
acquired through continuing education courses or
workshops focused on working with culturally
diverse populations (such as those offered through
APA Division 40, the National Academy of Neuro-
psychology, the American Academy of Clinical
Neuropsychology, or the Hispanic Neuropsycho-
logica Society) [75], readings, and consultation
[13]. In addition, neuropsychologists are aso
responsible for carefully considering the cultural
competence of their psychometrists or graduate
students, if used in the assessment process.

In terms of day-to-day practice, prior to the
evaluation of an ethnic minority older patient,
some relevant demographic information about
the patient should first be collected (i.e., patient’s
age, years of education, race/ethnicity, birthplace,
and language use and history) preliminarily to
determine if one is competent to evaluate the
older client. Theissue of linguistic competenceis
particularly important for planning the evalua-
tion. Although detailed discussion of linguistic
competence is beyond the scope of the current
chapter, useful guidance on determining one's
own linguistic competence to examine non-
English or bilingua patients is available else-
where[5, 76—78]. To further inform this decision,
the neuropsychologist may also consider explicitly
asking about a patient’s linguistic preference.

In casesinwhich aneuropsychologist isunsure
of her or his cultural competence to examine a
particular ethnic minority patient, consultation
with colleagues who are familiar with multi-
cultura neuropsychology is recommended.
Extensive resources for such consultation are
available elsawhere [13]. If a neuropsychologist
determines that he or she does not have the requi-
site competence (either due to language or other
concerns), it is recommended that the patient be
referred to a more appropriate clinician. If such a
referral is not feasible (due to geographic location
or other barriers), then the neuropsychologist
should consider how best to evaluate the patient,
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through use of a well-trained interpreter (which is
less than ideal, but sometimes necessary) or in
consultation with a neuropsychologist who does
have the necessary cultural competence to ethi-
cally provide supervision. More thorough discus-
sion of ethical obligations and competency issues
related to neuropsychological evaluation with
ethnic minority individuas is provided elsawhere
and the interested reader is encouraged to review
the available literature [13, 70, 71, 78-81].

The Physical Space

Once the decision has been made to evaluate an
ethnic minority older patient, neuropsychol ogists
are encouraged to consider each aspect of the
evaluation through a “sociocultural lens” For
instance, what is the potential impact of a neu-
ropsychologist’s physical space (i.e., the office or
hospital environment) on their ethnic minority
older patients? Expanding on RiveraMindtetal.'s

[13] original recommendations, neuropsycholo-

gists are encouraged to consider the following:

1. First impressions. Does your practice (or facil-
ity) containimages of diverse people(i.e., age,
gender, race/ethnicity, etc.) via brochures,
websites, or flyers, anti-discrimination state-
ments, diversity intentions, or related services?
Is your practice accessible and convenient for
patients with physical or transport limitations
(i.e., parking and close to public transport)?

2. Waiting area. Is your waiting area a welcom-
ing place for ethnic or linguistic minorities
(i.e., written signs, symbols, magazines, art,
decorations, greetings, staff)?

Clinical Interview and History

The clinical interview and history taking portion
of a neuropsychological evaluation is critical for
the purposes of establishing rapport, ensuring
accurate diagnosis, and developing appropriate
follow-up recommendations. However, sociocul-
tural issues can significantly impact this process.
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Pre-interview

Working fromthe CCN model, it isrecommended
that neuropsychologists have some empirically
based knowledge of the culture of origin of their
older ethnic minority patients prior to beginning
the clinical interview, if possible. The literature
in multicultural counseling and community psy-
chology may be particularly useful in this regard
and may help identify any culturally accepted
socia norms that may come into play during the
interview or latter portions of the evaluation.

Establishing and Maintaining Rapport
Prior to test administration, sufficient time should
be dedicated to rapport building. Research indi-
cates that level of formality, authority, eye con-
tact, and personal space can all have animpact on
establishing and maintaining rapport among per-
sonsof different ethnic groups[75, 82, 83]. These
issues, along with cultural attitudes about the age
and gender of the neuropsychologist or psy-
chometrist, may be especialy sdlient points for
consideration among older ethnic minority patients
who may be less acculturated to mgjority culture
(i.e,, mainstream USculture). For instance, interms
of verbal and nonverbal communication, consider
how to initialy approach the patient. The commu-
nication of respect may be particularly important
with older patients. For instance, it may be best to
have the patient introduce herself/himsalf to deter-
mine whether or not they wish to be called by their
first or last name. Do not assume that the patient
is comfortable with the use of their first name
unless ghe specifies, asthis may beinterpreted as
disrespectful or overly familiar [75].

It is also important to be aware of and sensi-
tive to specific cultural or religious guidelines
that may affect the interaction with a particular
older ethnic minority patient. For example, it may
be inappropriate for some women to attend their
appointment without a male family member being
present. Some Orthodox Jewish individuals do
not shake hands with members of the opposite sex
[84]. Some individuals from American Indian,
Native Alaskan, or Asian/Asian American back-
grounds, particularly older individuals, may view
direct eye contact as a sign of disrespect [85].
Therefore, neuropsychol ogists should be aware of

sociocultural norms that may pertain to their
patient in order to interact appropriately and
ensure that the patient is comfortable with the
testing process. If a cultura accommodation
requires any deviation from standardized testing
procedure, it should be noted in the report.

Interviewing Considerations

In terms of the “nuts and bolts’ of interview and
history taking, neuropsychologists are encour-
aged to consider whether the content of their
interview is culturally appropriate for the various
ethnic minority patients they encounter [85, 86].
During the interview, information is typically
gathered that relates to the referral question,
current symptoms and complaints, and the
patient’s developmental, medical, psychiatric,
and psychosocia history. In collecting thisinfor-
mation, neuropsychol ogists are again encouraged
to approach this task through a “sociocultura
lens,” and explicitly consider how sociocultura
issues might impact an individual at each level
of analysis.

In terms of current symptoms and complaints,
knowledge of culturally based idioms of distress
is particularly important as symptom reporting
can vary greatly across individuals of different
ethnic backgrounds and acculturation levels. For
example, some literature suggests that Asian and
Latino individuals are more likely to report
somatic rather than depressive symptoms|[87, 88].
From a development perspective, assess whether
the person grew up with stable housing and ade-
quate nutrition. From amedical perspective, might
there be any comorbid medical conditions that
disproportionately impact a certain ethnic popul a-
tion? In terms of past psychiatric history, it may
be useful to know about the different base rates
of psychiatric disorders, as well as disparities
in access and utilization of psychological
and psychiatric services, across different ethnic
minority populations. These issues could signi-
ficantly inform both current diagnosisand follow-
up treatment recommendations.

With regard to psychosocia history, issues
related to quality of education (QOE) are particu-
larly important with ethnic minority elders.
Caution should be exercised with older patients
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educated in other countries (particularly non-
Western or less-industrialized countries, as this
may affect familiarity with Western construct-
|laden measures), as well as disadvantaged areasin
the USA. In both of these cases, using years of
education to determine expected performance
level may overestimate the individual’s expected
performance on Westernized neuropsychological
tests. Therefore performance on the Wide Range
Achievement Test (WRAT) reading subtest or the
Wechder Test of Adult Reading (WTAR) should
be examined. Both estimate reading level, and are
often used as proxiesfor quality of education [57].
When total years and quality of education vary
significantly, this should be noted as alimitation
and considered when examining performanceon
neuropsychological tests that are normatively cor-
rected for education. In such instances, it will be
important to ensure that the reading materials used
during testing are written at an appropriate educa-
tional level so that the patient can reasonably be
expected to understand them. Further, when large
discrepancies between education and reading
level (i.e, QOE) exist, utilizing Dotson et d 's.
[89] battery and literacy-based norms may be a
useful option for patients who are up to age 64,
African American, and of predominantly low SES
background. Moreover, gathering information
regarding SES is important considering that there
is some evidence indicating SES affects neuropsy-
chological performance, although this has not been
thoroughly investigated [11, 14].

Finally, it is strongly recommended that infor-
mation related to sociocultural history is col-
lected when working with ethnic minority elders.
While the following is not an exhaustive list,
below are some suggestions to consider when
taking the sociocultural history. For an excep-
tional review of sociocultura considerations for
working with Latino patients, see Llorente [81].
1. Race and ethnicity. It is important to ask

patients to self-identify their race and ethnic-

ity, rather than solely relying on physica
appearance. Sometimes, these questions may
be challenging for patients. Listing out racial/
ethnic categories provided through the US
Census can serve as a useful starting point.
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Further explanation of these categories may
be needed, but at |east this providesacommon
nomenclature.

. Country of origin and region. Western or non-

Western? Was the region rurd, urban, or subur-
ban? Safety and access to resources in the
community? Issues related to acculturation are
also important and discussed later in this chapter.

. Current US region of origin/neighborhood.

Rural, urban, or suburban? Safety and access
to resources in the community?

. Immigration history (if applicable). This

would include years in the USA and years
educated in the USA, as well as any relevant
sociopolitical issues related to immigration.

. Linguistic background. For linguistic minori-

ties, questions about language of origin, how
often a patient uses English versus the lan-
guage of origin (and in which contexts), their
ease with the respective languages, and prefer-
ence for testing are al potentially useful areas
of inquiry. Comprehensive discussion about
this issue is beyond the scope of this chapter.
For more information, readers are referred
elsewhere [5, 76, 81, 90].

. Quality of education. Tests of reading level

(such as WTAR and WRAT-4) are helpful to
disentangle quality of education issues.
Further, questions regarding patient’s type
of school and classroom experience, as well
as geographic region are helpful in this
regard.

. Social support. This may include questions

about both biological and nonbiological fam-
ily, church-related and spiritual resources,
and other potential, nontraditional resources
(e.g., community organizations).

. Current and childhood SES and nutrition. This

may include questions about having enough to
eat and financia resources at present and during
childhood.

. Access and utilization of health and mental-

health services. Beyond hedlth insurance, this
may include questions about healthcare access
and perceived quality, attitudes about traditional
and nontraditional hedlth and mental-health
services and providers, and hedlth literacy.
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Informants

When obtaining collateral information on older
patients, it is important to gather reports from a
reliable source (e.g., acognitively intact caregiver,
child, or spouse), as older adults may not be reli-
able historians if they are experiencing memory
or executive dysfunction. Among patients with
mild cognitive impairment (MCl), some research
shows that African American informants may be
more likely to under-report the patient’'s symp-
toms or functioning, while non-Hispanic white
informants may be morelikely to over-report [91].
However, anecdotally, one investigator reported
that in his clinical experience with Mexican
American patients with dementia, many of his
patients' children were hesitant to report their
parent’s cognitive or functional decline, despite
having observed such declines[92]. He noted that
the children were only willing to report these
observations after lengthy interview when rapport
had been well established, and many apologized to
their parent prior to reporting their observations.
This example demonstrates the powerful potential
impact of culture on the interview process, and
clinicians should consider that reporting deficits
may be uncomfortable or culturally inappropriate
for many informantsand patients[93]. Therefore,
rapport building and culturally sensitive but thor-
ough interviewing isimperative.

Testing Considerations

Socioculturally, many ethnic minority elders may
be less familiar with assessment procedures than
elders from mgjority culture [94, 95]. They may
also have misperceptions about or be wary of the
assessment process, so it is important that the
neuropsychologist clarify the purpose of the eval-
uation and make sure that instructions are under-
stood. For example, it may be useful to explain test
format or when speeded performance is being
assessed, as these constructs may be unfamiliar
or carry different valence to certain ethnic minor-
ity older patients [95, 96]. Thus, it is critical to
clearly explain the purpose of the neuropsycho-
logical evaluation to theindividual—making sure

to avoid using jargon, and to explain aspects of the
testing that may be unfamiliar or are particularly
important for the patient to understand. In addi-
tion, as noted earlier, if there is any deviation from
standardized testing procedure, it should be noted
in the report and considered in the final interpre-
tation of the data.

Neuropsychological Test and
Normative Data Selection

According to APA Ethical Standard 9.02b [70],
“psychol ogists use assessment i nstrumentswhose
validity and reliability have been established
for use with members of the population tested.”
Therefore, neuropsychologists have an ethica
responsibility to use appropriate and non-biased
assessment instruments whenever they are avail-
able. However, relatively few neuropsychological
tests have been specifically standardized and val-
idated with culturally diverse samples. Therefore,
it is often unclear how performance may vary
with cultural background and whether or not the
intended construct is appropriately assessed [68].
Whenever possible, neuropsychologists should
useteststhat have been normed and validated with
individuals from the same cultural background as
the patient being evaluated.

Screening Instruments

In terms of screening instruments, there are some
cross-cultural assessments for dementia available,
including the Rowland Universal Dementia
Assessment Scale (RUDAS) [97]. Moreover, in
screening genera cognitive abilities, Wolfe [98]
suggested that the Cognitive Abilities Screening
Instrument (CASI) [99] be used in place of the
Mini-Mental Status Exam (MMSE), since it has
been culturally validated in Japan, China, and
the USA, or the Cross-Cultural Cognitive
Examination (CCCE) [100], which was devel-
oped in Guam and may be particularly useful for
individuals with low literacy. Additional brief
screening instruments, which have been used for
detecting possible dementia among ethnically
diverse older adults, include both a measure
for patients (i.e, the Taussig Cross-Cultural
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Memory Test), [101] and informants (i.e., the
Informant Questionnaire on Cognitive Declinein
the Elderly, aso known as |QCODE) [102].

English Language Tests and Normative Data

A key aspect of determining which neuropsycho-
logica teststo administer oftenliesintheavailability
and appropriateness of the relevant normative
data. Demographically corrected normative data
that can be used with English-speaking ethnic
minority elders are available for some neuropsy-
chological batteries and tests. Heaton et al. [103]
provide excellent normative data (corrected for
age, education, gender, and race/ethnicity) on the
expanded Hal stead-Reitan battery for non-Hispanic
white and African American adults up to age 85.
The WAISIV and WMS-IV provide normative
data (corrected for age, education, gender, and
race/ethnicity) for non-Hispanic white, African
American, and Latino adults up to age 90 [104].
As mentioned earlier, Dotson et al. [89] provide
literacy-based normative data (corrected for age,
gender, and WRAT-3 Reading Total Score) for
African American adults up to age 64, for the
following tests: California Verbal Learning Test,
Benton Visual Retention Test (5th ed.), COWAT
Animal Fluency, Card Rotation Test, Brief Test
of Attention, Digit Span, Trail Making Test, and
Identical Pictures. A particular weakness in the
literatureisthe paucity of normative dataavailable
for English-speaking Asian-American/Pacific
Islander and Latino elders. One notable exception
isKempler et a.’s[105] normative data (corrected
for age, education, and race/ethnicity) for verbal
fluency measures, which provide norms for
non-Hispanic white, African American, Latino,
and Asian American adults up to age 99.

Non-English Language Tests

and Normative Data

For linguistic minorities, it is important to note
that use of nonverbal measures does not mitigate
the impact of linguistic and cultural differences
on neuropsychological measures. These tests
contain verbal instructions and may still involve
verbally mediated approaches. Even when thisis
not the case, nonverbal measures are still cultur-
aly laden and interpretation may be limited if
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they have not been validated with culturally
diverse samples. For example, research has
shown that healthy Spanish-speaking elders per-
formed significantly worse on several visuospa-
tial and visuoconstructional tasks compared to
their non-Hispanic white peers [40]. Therefore,
the use of well-validated, empirically supported,
and linguistically appropriate heuropsychological
testsor batteriesfor linguistic minority individuals
isessential.

Although this overview is certainly not exhaus-
tive, herein we provide resources that we believe
would be useful for those working with older eth-
nic minority individuals. In the case of Spanish-
speaking older adults, there are a number of
available batteries that may be appropriate for this
population, including La Bateria Neuropsicol 6gica
en Espafiol [76], the NEUROPSI [106], the
Bateria-1l Woodcock-Mufioz [107], Woodcock-
Mufioz Language Survey-Revised [108], the
Neuropsychological Screening Battery for
Latinos (NeSBHIS) [109], and the Spanish and
English Neuropsychological Assessment Scales
(SENAS) [110].

In addition, the Canadian Study of Health and
Aging (CSHA) neuropsychological test battery
provides English and French versions of their
tests, along with normative data [111]. What is
notable about both the SENAS and the CSHA
batteries is that they utilized statistical modeling
methods to test the cultural equivalence (i.e.,
invariant structures) of their respective batteries
in their dual respective languages. Both Mungas
et a. [110] and Tuokko et al. [111] provide
empirical support for the cross-linguistic con-
struct validity of their respective neuropsycho-
logical batteries utilizing  state-of-the-art
statistical modeling. (e.g., item response theory
(IRT) techniques to reduce test bias and covari-
ance structure analysis [112] in the case of the
SENAS battery and a relatively straightforward
multi-group confirmatory factor analysis (CFA)
framework in the case of the CSHA battery.)
These approaches represent promising method-
ologies for examining the construct velidity (via
measurement invariance) of other neuropsycho-
logical instruments across a variety of ethnic and
linguistic groups [69, 110, 111, 113].
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For Mandarin-speaking older adults, Hsieh
and Tori [114] provide normative data on cross-
cultural neuropsychological tests across the life
span (up to age 81). For Korean-speaking older
adults, thereis aKorean version of the California
Verbal Learning Test (K-CVLT) [115] available,
which provides norms correcting for ages 20—79.

While the resources available for examining
ethnicminority eldershavesignificantly improved
over the course of the past 20 years, severa
important limitations merit discussion. First, only
two neuropsychological batteries (of which we
are aware) provide rigorous empirical support for
their cultural equivalence and construct validity
(the SENAS and the CHSA). Providing such sup-
port is important not only in the case of tests or
batteries utilized in different languages but also
for tests and batteries utilized across different
ethnic groups [68]. The absence of this research
remains a significant weakness in the discipline.
Second, no comprehensive batteries or norms
exist for adequately characterized English-
speaking Latinos; Spanish-speakers who are not
from Spain, Mexico, or of Mexican-American
origin; Asian Americans (including Native
Hawalians, Pacific Islanders, and South Asians);
American Indians or Alaska Natives; persons
from Middle-Eastern backgrounds; and bilin-
guals. For a more comprehensive discussion of
these issues, see Rivera Mindt et al. [13]. Third
and perhaps most importantly, use of race/ethnic-
ity-based norms do not explain performance dif-
ferences between groups and may inadvertently
leave unexplained racial/ethnic differences in
neuropsychological test performance open to
harmful misinterpretation [13, 116, 117].

Sociocultural Testing Issues

Culture and Acculturation

As noted above, neuropsychologists should
inquire about patient-specific cultural background
(eg., is the patient/patient’s family from the
Dominican Republic, Puerto Rico, Cuba, etc.).
They should &l so ascertain theindividual's degree
of acculturation to mgority US culture. For
instance, when assessing a Latino patient, one

should determine their birthplace and the
birthplace of the parents. Thiswill help guide the
selection of appropriate tests, norms, and inter-
preters (if needed). For example, in the case of
Spanish language tests, the neuropsychologist
should consider the country where the test was
developed, particularly in regard to language and
dialect—a test developed in Puerto Rico may
contain colloquialisms unfamiliar to a patient
from Mexico [118]. Further discussion of the
issue can be found elsewhere [13, 59, 81, 109].

For Latino patients, formal assessments of
level of acculturation are available and should
be completed. As described in a recent posi-
tion paper from the Nationa Academy of
Neuropsychology [78], the following measures
can be used to assess acculturation: Acculturation
Rating Scale for Mexican Americans-11 [119],
the Bidimensional Acculturation Scale for
Hispanics [120], and Short Acculturation Scale
for Hispanics [121]. The abbreviated multidi-
mensional acculturation scale (AMAS) is also a
well-validated tool, which assesses both Latino
and US American identity and acculturation
[122]. Unlike other acculturation instruments,
which largely used Mexican-American or Puerto
Rican standardization samples, the AMAS uti-
lized aheterogeneous L atino samplethat included
individuals of Centra and South American,
Caribbean, and Mexican origins. For other ethnic
groups, where standardized measures of accul-
turation are not available, language use (English
versus language of origin) and years in the USA
have been shown to serve as proxies of accultura-
tion [61, 123, 124].

The practical application of acculturation infor-
mation to the interpretation of neuropsychol ogical
test dataislimited by the lack of formalized algo-
rithms or normative data that incorporate accul-
turation level. However, research indicates that
lower levels of acculturation to majority culture
are associated with worse neuropsychological test
performance, particularly in the areas of abstrac-
tion/executive functioning, attention, working
memory, language, visuoconstruction, learning,
and memory [37, 60-62, 92, 125-127]. Therefore,
neuropsychologists should consider the potential
contribution of acculturation level when impaired
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scores are present in these areas among ethnic
minority older patientswith low acculturation levels.

Bilingual Older Adults

When evaluating a bilingual older patient, test
selection also involves several specific consider-
ations. Factors that should be considered include
(1) which language is the individua’s first or
native language, or did they learn both languages
simultaneously? If they did not, at what age was
the second language acquired? (2) Which lan-
guage is currently their primary language? What
is their degree of bilingualism (e.g., balanced
bilingual, English-dominant bilingual, Spanish-
dominant bilingual, etc.)? It may also be impor-
tant to consider how many years of formal
education the individual completed in their pri-
mary language. Rivera Mindt et al. [5] should be
consulted for further discussion of these issues.
Briefly, individuals should be tested in their most
competent (e.g., strongest or primary) language
whenever possible and appropriate. Idealy, lan-
guage competency should be determined on the
basis of both objective language measurement and
subjective report, dthough it is also important to
note that older individuals are more likely to
underestimate their language fluency [5, 66]. Some
objective measures for ng Spanish—English
language dominance include the Woodcock-
Mufoz Language Survey-Revised and examina
tion of the difference in performance between the
English and Spanish versions of verbal fluency or
naming measures [5]. Care should be taken to
sl ect teststhat have been standardized and normed
with the population and language of interedt,
whenever possible.

Awareness of the bilingualism literature can
further aid in interpreting the neuropsychological
test performance of hilingual ethnic minority
elders, especialy given the lack of normative
data for this population. Research has generally
shown a robust bilingual disadvantage in terms
of performance on verbal measures when com-
pared with monolinguals (who can be viewed
as hyperproficient in their language) [66].
Specifically, bilinguals may perform worse in
expressive vocabulary [128], receptive vocabu-
lary (including response latency times) [129],
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and verbal fluency (particularly semantic) [130,
131]. In contrast, there are subtle bilingual advan-
tages on measures of attention/executive func-
tioning, particularly cognitive control, and these
advantages may confer some neuroprotection in
thefaceof normal cognitiveagingand Alzheimer’s
disease [64, 132]. These disadvantages and
advantages should be considered when interpret-
ing test data of bilingual older adults, and should
be explicitly discussed in reports. For a thorough
review of the neuropsychological implications of
bilingualism, see RiveraMindt et al. [5].

Qualitative Information

For some ethnic minority patients for whom a
standard evaluation may not be appropriate
because of language or other cultural limitations,
a process approach may be useful [133, 134] in
estimating level of neuropsychological abilities.
This provides qualitative information by examin-
ing the types of errors the patient makes, their
approach to the tests, and their response to testing
limits. For example, one may alow a patient to
continue past the standard time limit on a test,
such as Block Design. Although points would not
be awarded for aresponse given after the specified
amount of time, this would alow the examiner to
assess whether or not the patient’ s difficulty isdue
to time constraints.

Post-evaluation Considerations

Upon completion of the neuropsychological eval-
uation, which has been conducted in a culturally
competent manner, using the best available tests,
the results must be examined and interpreted.
There are severa factors that must be considered,
including which normsto apply to tests and cave-
atsthat limit test interpretation.

Neuropsychol ogists should consider their use
of race/ethnicity-based norms depending on the
situation and the referral question. For example,
asBrickman et al. [80] point out, “comparing test
scores from a highly educated African American
manfrom New York City toan African American
normative data set collected in the rural South
might not be appropriate” Additionally, one
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should consider whether the goal of the referral
question is to determine how well the individual
is likely to be functioning in their environment,
or whether the goa is to determine whether
decline is suspected relative to peers. In the first
instance, race—ethnicity-based norms would
likely be inappropriate, while in the second
instance, they may be more appropriate [135].

Next, neuropsychologists must incorporate
and synthesize the sociocultural information
collected during the clinical interview, history,
and throughout the evaluation into the test
interpretation and case conceptualization. This
can be accomplished utilizing an empirically
based, hypothesis testing approach grounded in
the quantitative and qualitative data gathered
during the evaluation. How does this converging
evidence point to a particular conclusion and
how does this fit (or does not) with the existing
empirical literature? Equally important, it is
recommended that neuropsychologists explic-
itly discuss in the report how the sociocultural
data from the evaluation and the empirica lit-
erature factored into the test interpretation,
case conceptualization, diagnosis, and recom-
mendations.

Careful consideration should also be taken to
avoid over-interpreting low performance that
may be attributed, at least in part, to sociocultural
factors. For example, if atest has been shown to
have cultural biases, but is administered because
amore appropriate aternative does not exist, the
neuropsychologist should be sure to include this
information in the report and to limit any conclu-
sions drawn from these scores. For hilingual
patients, Ardilaet al. [136] recommend explicitly
noting in the report the language the patient was
tested in, forma documentation of the patient’s
degree of bilingualism, and whether or not an
interpreter was used. Intermsof differential diag-
nosis and the recommendations for ethnic minor-
ity older adults, it is also especially important to
consider the possible influence of other factors
(i.e., comorbid medical or psychiatric conditions,
SES, accessto care, etc.). In bringing together all
of the information, including the sociocultural
information, it is hoped that neuropsychologists
will be better able to improve diagnostic accuracy

and develop more relevant, culturally tailored
recommendations for their ethnic minority older
patients.

Finaly, in terms of providing feedback, atten-
tion to the same sociocultural norms and commu-
nication issues (clear, jargon-free language) also
apply to this “fina” aspect of the neuro-
psychological evaluation (see section “Establi-
shing and Maintaining Rapport”). The critical
goals of the feedback session are (1) that the
patient, or her/his family member, or caregiver
understand the pertinent test findings and follow-
up recommendations; (2) that the neuropsycholo-
gist confirms that these recommendations are
appropriate and feasible for the patient; and (3)
that the neuropsychologist maintains a stance of
respect, flexibility, creativity, and advocacy to
modify the recommendationsif needed and to help
advocate on behalf of the patient, if necessary, to
ensure appropriate follow-up. For amore thorough
discussion regarding the provision of feedback,
thereader isreferred elsewhere [137, 138].

Final Thoughts

Given the paucity of empirically based and practi-
cal resources that are specifically targeted toward
serving ethnic minority older adults in neuropsy-
chology, thischapter reviewed sociocultural issues
germane to this population and discussed consid-
erations for the culturally competent evaluation
of older ethnic minority adults. Overall, anumber
of factors must be considered to provide a com-
petent neuropsychological evaluation with ethnic
minority individuals, and neuropsychologists are
reminded to maintain a “sociocultural lens’
throughout each step of the evaluation.
Specifically, neuropsychologists must first
consider whether or not they have the appropriate
training and experience to conduct a competent
evaluation with a given ethnic minority elder.
Neuropsychol ogistsshould consider theinfluence
that cultural factors may play in patient self-
report, informant report, and expression of symp-
toms. The neuropsychol ogist should be culturally
sensitive during the evaluation, including in the
selection of appropriate tests and norms, and in
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the manner in which they interact with the patient
and her/his family members or caregivers from
the clinical interview until the feedback session.
While the focus of this chapter has been ethnic
minority older adults, much of this information
may aso be relevant for nontraditional, older
populations including those from rura or low
socioeconomic backgrounds.

Clinical Pearls

* Remember to maintain a “sociocultural lens’
and to be mindful of potential sociocultural
norms throughout the evaluation, from the
clinical interview to the feedback session.

e In working with informants of ethnic minority
elders, be cognizant that there may be hesitance
to report the cognitive or functional decline of a
|oved one, despitehaving observed such declines.
Such reticence may be reduced through taking
the time to establish solid rapport.

« Utilize the best available neuropsychologi-
cal instruments and norms and acknowledge
the potential limitations in the interpretation
section of your neuropsychological report.

e Consult literature regularly for recent devel-
opments in measures and norms.

e Carefully evaluate the psychometric appropri-
ateness of tests under consideration, particu-
larly if the patient is bilingual.

e Consider the purpose of the evaluation (diag-
nostic or descriptive) and whether race/ethnic-
ity corrected norms are indicated.

e Gather as much sociocultural information as
possible (i.e., acculturation, quality of educa-
tion, linguistic background, etc.) to best con-
textualize the neuropsychological findings.

« For non-English speaking elders or those from
ethnic groupsfor which the neuropsychol ogist
does not feel competent to examine, refer to
a neuropsychologist who has expertise with
the population or consult with such aneuropsy-
chologist when referring out is not feasible.

e Usean interpreter when outside referral is not
feasible. Only use professiona interpreters
(not children of patients, hospital staff, or
other nonprofessionals) [5].
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e Consider psychometric characteristics to
determine how “low” scores should be inter-
preted to avoid misdiagnosis and mismanage-
ment of neurocognitive disorders.

e Suggest longitudinal assessments to better
disentangle the impact of sociocultural factors
Versus neurodegenerative processes.

e Explicitly state the normative data sets used
within thereport, if different from the manual,
and discuss any limitations to the interpret-
ability of the data based on these norms.

e Be careful not to erroneoudly attribute prob-
lemsto cultural or linguistic issues.

e Consider the whole person, including their
sociocultural context, in the development and
communication of recommendations.

e Become actively involved in advancing your
own cultural competence, as well as that of our
fiedd (see RiveraMindt et al. [13] for resources).
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Abstract

The focus of the clinical neuropsychologist in everyday practice is on
neurocognitivechange. Because the diagnosis of dementia as well as mild
cognitive impairment requires evidence of cognitive decline over time, the
assessment of meaningful neurocognitiiange is especially relevant in

the evaluation of older adults. We briefly discuss the clinical use of norm-
referenced tests used in traditional single-point assessments and then focus
on the use of serial assessments to objectively monitor and assess cogni-
tive changes over time, discussing the unique advantages and challenges
of serial assessments. An overview and distillation of reliable change
methods are presented and applied to a case example, demonstrating how
these methods can be used as effettivis to inform thelinical evalugion

of the individual patient. In the end, we hope to leave the reader with an
appreciation thathange is a unique variablith its owninherent statistial
properties and clinical meaning.
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relationships to the assessment, diagnosis, aedts, contrasting two underlying approaches to
rehabilitation ofchanges in human behavior thatinterpreting these norms in traditional single-point
arise across the lifespan from known or suspectassessments. With this as a backdrop, we will then
illnesses or injuries affecting the brai].[To this turn our attention to the use of serial assessments
definition, we can also add the assessment of ctgebjectively monitor and assess cognitive changes
nitive changes associated with medical interveover time, discussing the unique advantages and
tions (e.g., open heart surgery, epilepsy surgeghallenges of serial assessments. An overview and
and treatments (e.g., deep brain stimulation, phdistillation of reliable change methods will be
macologic treatments). Whether the focus is q@resented and applied to a case example, demon-
changes in cognition induced by abnormal meditrating how these methods can be used as effec-
cal conditions or those in response to treatmettige tools to inform the clinical evaluation of the
and interventions, the focus of the clinical neuropadividual patient. In the end, we hope to leave
sychologist in everyday practice is dmange. the reader with an appreciation theitange is a
The assessment of meaningful neurocognitivmique variable with its own inherent statistical
change is particularly relevant for the evaluatioproperties and clinical meaning.
of older adults suspected of having underlying
neurodegenerative disorders. Because the diagno-
sis of dementia as well as mild cognitive impailNorms and How We Use Them
ment (MCI) requires evidence of cognitive declinin Single-Point Assessments
over time PJ, it is critical to distinguish between
age-related decrements in cognition (e.g., memohg, clinical practice, when we see a patient for the
processing speed, executive functions) believéidst time, we use norm-referenced tests so that we
to be part of “normal” aging3F5] and those can compare the performances of the individual
early clinical changes that are pathological anpatient to an external reference group. The norms
disease-related (e.g., neurodegenerative disordsis)ply describe the distribution of scores on a
cerebrovascular disease, stroke, diabetes, etgiyen test obtained by a reference group, which
Traditional single-point evaluations are limited itan be a sample from the general population, a
this context as they only capture a picture of thwell-screened group of heajticommunity-lving
patient’s current abilities at a single point in timeandividuals (i.e., robust norms), or a patient group
Unless the patient’s performances deviate marnkith a specific condition of interest. To infer mean-
edly from aninferred premorbid baseline, it ising from our patient’s scores, we can take two very
difficult for the practitioner to know whether theséistinct approaches to answer different clinical
point estimates of a patient’s abilities are meaninguestionsg]. The first approach éescriptive, that
fully different from expectationg]. To overcome is, where does my patient’s score fall with respect
the limitations of single-point assessments, clinie the reference population along a standardized
cians increasingly are turning to serial assessmemtstric (e.g., standard scoresscores, percentile
to determine whether patientabserved trajecto- ranks)? We often apply descriptive labels such as
ries of change over time significantly deviate frorfabove average” or “below average” for ranges of
those seen in normal aging, B]. Unlike single- scores in relation to the mean of the sample, and
point assessments where the clinician must infeusing standardized measures of the distribution
premorbid baseline, the patient’s initial scoresf scores, we can assign percentile ranks that tell
serve as theiobserved baseline. Armed with an us how common or uncommon the specific score
appropriate conceptual framework and some sinis-within the reference population.
ple tools, serial assessments provide the informedWhile the descriptive approach is useful in
practitioner a powerful means for assessing diaigientifying where our patient’s scores fall within a
nostically meaningful change. reference population, it does not address whether
In this chapter, we will briefly discuss the cliniour patient’s scores are impaired or not. To do
cal use of norm-referenced neuropsychologictilis, we must take diagnostic approach where
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we ask the question “does my patient’s scombsence of an intervening illness or injury.
deviate from premorbid expectations (i.e., wherélowever, after carefully reading the chapter on
| expect the score to have been in the absencevalidity in the test manual for MegaMemory,
an intervening illness or injury), and if so, by hovdr. Bob finds that the publisher conducted a case-
much?” The reference standard is now the indiontrolled study using MegaMemory that com-
vidual's premorbid statusjot the mean of the pared equal numbers of patients with amnesic
reference population. In the absence of havidCl and normal controls, a prevalence rate simi-
baseline information, the clinician must infer thigar to what Dr. Bob sees in his clinic. The manual
and often relies on demographic informati®h [ reports that individual deviations of one standard
and performance on crystallized ability measurekeviation or more from estimated premorbid
such as oral reading derived from normativievels occurred in 64% of cases with amnesic
reference groups (e.g., the Test of PremorbMCIcompared to only 16% of controRerforming
Functioning 10]). Deviations from thigndividual a Bayesian analysis of the base rates between the
comparison standard can also be placed on awo groups 11] yielded an odds ratio of 9.3 and
standardized metric (e.g;scoresz-scores), and a likelihood ratio of 4.0. Based on this empirical
percentile ranks assigned to the deviatidnse evidence, Dr. Bob now feels he can interpret a
know the characteristics of thiestribution of the deviation score of one standard deviation or more
deviation scores between the premorbid estimaten MegaMemory as not only relatively uncom-
and observed performance on a given test. Not®n among healthy older adults but also as being
that the focus is on the distribution of the deviatidlimpaired” since deviations of this magnitude are
scoresnot the distribution of either the premorbidiour times more likely to occur in patients with
estimates or the observed scores on a given tesimnesic MClI than in healthy controls, and among
While the diagnostic approach allows us tpatients with amnesic MCI, deviations of this
quantify whether an individual’s current performagnitude are nine times more likely to occur
mance deviates from estimates of his or h#ran deviations of lesser magnitude.
demographically predicted premorbid ability
level, we are still constrained to describing the
deviation in terms of base rates—how commddsing Serial Assessments
or uncommon the deviation is for our patient reto ldentify Meaningful Change
ative to premorbid expectations. To be diagnosti-
cally useful, the clinician must further establistlthough neuropsychological tests are gener-
validity evidence, through a review of the teslly designed to assess the current state or capac-
manual, his or her personal case records, or piy- of an individual, repeated assessments are
haps through an evidence-based review of tivereasingly common in neuropsychological
literature [L1], that discrepancies of a certaipractice and outcomes researdt2,[13]. This
magnitude are statistically more frequent in pofras become especially true in geriatric settings
ulations that have a specific condition of interestjhere the determination of meaningful changes
such as amnesic MCI, than would be expectediatcognition over time is essential for both the
this level of discrepancy in a normal populationdiagnosis of dementia and for planning thera-
To illustrate the points above, let us considgreutic provisions and long-term care for patients
the example of super clinician, Dr. Bob, whand caregivers6], 14]. Serial observations and
works in a memory disorders clinic and uses thengitudinal comparisons are classic tools in
test MegaMemory to evaluate memory comnscience, and their use in clinical practice requires
plaints. Knowing that a patient's memory scorelinicians to understand test-retest change
on MegaMemory is one standard deviation belogcores as unique cognitive variables with their
the estimated premorbid level informs Dr. Bolown statistical and clinical properties that are
that the base rate of deviations of this magnitudéferent from the test measures from which
occurs in only 16% of cases where there is @ney were derivedlp].



46 G.J. Chelune and K. Duff

Like single-point diagnostic assessments digfror. In addition to systematic biases, tests
cussed above, serial assessments share (a) a ftiweimselves are imperfect tools and can introduce
on change between two points in time (albeit onen element of random error. For our purposes
observed and the other inferred); (b) estimatestoére, we will only consider two sources of error
change based andividual comparison standards  affecting serial assessment, both of which are
rather than population standards; (€peus on the inversely related to the test’s reliability. The first
psychometric properties of the discrepancy @ measurement error or the fidelity of the test,
change scores rather than on the test scores thamd it refers to the theoretical distribution of
selves (i.e., the properties of the distribution ehndom variations in observed test scores around
change scores); (d) use of base-rate informationao individual's true score, which is characterized
determine whether a change or discrepancy scbse the standard error of measurement (SEM).
is common or uncommon; and (Bjpairment Because th&EM is inversely related to a test’s
inferred on the basis of validity studies that demeliability, tests with low reliability (<0.70) have
onstrate that large and relatively rare change scolagje SEMs surrounding a person’s true score at
are statistically more common in patient grougsoth baseline and on retest, and large test-retest
with a known condition of interest than would belifferences can occur simply as random
expected among the reference population. fluctuations in measurement. Conversely, small

Although serial assessments share much tast-retest changes can be reliable and clinically
common with single-point assessments, they alseeaningful for tests with high reliability (>0.90).
pose unique interpretative challenges becauBest—retest reliabilities of 0.70 or greater are
two or more sets of scores are involved. Undeften considered to be the minimum acceptable
ideal test-retest conditions, a patient’s retest pstandard for psychological tests in outcome stud-
formance should be the same as that observedeat R0], and practitioners should be wary when
baseline, and any change or deviation from bageterpreting cognitive change scores on tests that
line would be clinically relevant. However, in thenave lower reliabilities.
absence of perfect test stability and reliability, The second source of error affecting change
theclinician must deal with the residuals of thesscores igegression to the mean, which refers to
statistical properties, namely bias and error.  the susceptibility of retest scores to regress toward

the mean of the scores at baseline. The more a
Bias. Bias represents a systematic change in pscore deviates from the population mean at base-
formance. The most important source of systerline, the more likely it will regress back toward
atic bias in clinical practice is the variable othe mean on retest. How much a score regresses
interest, that is, the effect of disease progressidapends on the reliability of the test. Again,
over time, the impact of a surgical or pharmacacores on tests with high reliability show less
logical intervention, or the effect of rehabilitasusceptibility to regression to the mean than those
tion. However, second only to the variable afn tests with lower reliability. The bottom line for
interest, the most common source of bias in seri@inicians when planning to perform serial assess-
cognitive assessment is a positpractice effect ments and faced with two tests purported to assess
in which performance is enhanced by previoihe same cognitive construct—choose the one
test exposure, although negative biases can algith the better reliability!
occur such as those seen in agiti§].[ Other
forms of systematic bias on retest performandééternateforms. Alternate forms are often touted as
are education, gender, baseline level of perfan effective means for avoiding or minimizing
mance, and retest intervdl719]. Where large, practice effects due to test familiarity. Carefully
positive practice effects are expected, the absemomstructed alternative forms may attenuate the
of change may actually reflect a decrement @ffects of content-specific practice for some mea-
performance. To make accurate diagnoses, thaes 21]. However, research demonstrates that
clinician must separate the effects of the variabddternate forms used in serial assessments still show
of interest from other sources of bias. significant practice effect2%]. While alternate
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forms may dampen practice effects due to contgmedefined probability level (e.g.p<0.05).
familiarity, they do not control for procedural learnHowever, the base rates of such differences at the
ing and other factors that contribute to the overaddivel of the individual may actually occur with
practice effect. More importantly, rote use of altesome regularity even when no real behavioral
nate forms in serial assessment ignores other fdifference. For this reason, Matarazzo and
tors that impact interpretation of test—retest changkerman have urged clinicians to routinely con-
scores, namely reliability and errdd]. sider base-rate data in their clinical interpretation
of test—retest evaluation29].

Reliable Change in Serial Assessments
with Older Adults Reliable Change: The Basic Model

It should be clear that the interpretation of tesReliable change methods all fundamentally strive
retest change scores is not a straightforwata evaluate the base rates of difference scores in a
matter, and making accurate diagnostic judgts population and to determine whether the differ-
about whether an older adult has shown significaarice between scores for an individual is statisti-
deterioration (or improvement) in cognitive staeally rare and cannot be accounted for by various
tus over a retest interval requires us to considesurces of bias (e.g., practice) or error (e.g., mea-
the role of bias and error in our measurementirement error and regression to the mean). Like
Bias and error are problems only to the degreeruler or yardstick that measuresange from
that they are unknowns and not taken into accoupdint A to point B along a standard metric (inches/
when interpreting change scores. In this sectioyards), the basic form for any reliable change
we will discussreliable change methods, a fam- method is a ratio: reliable change (RC3hahge
ily of related statistical procedures that attempt soore)/(standard error), where the standard error
take into account the impact of differential pracdescribes the dispersion of change scores that
tice effects and other systematic biases, measuneuld be expected if no actual change had
ment error, and regression to the mean on thecurred [26]. This is simply the distribution of
interpretation of change scores. We do not intetest—retest scores one would see in a reference
to do a comprehensive or in-depth review of thepepulation. RC is typically expressed as a stan-
procedures, and the interested reader is directttdizedz-score under the unit curve that has a
to other sources for more complete coverageean of O and a standard deviation of 1.0. The
[13,15,18,19,23,24]. Rather, we wish to distill base rate of a given RC value being equal to the
the essential features of reliable change methqurcentile associated with tlescore, for exam-
and demonstrate how these tools can be ugdd, az-score or RC of —1.64, falls at the bottom
diagnostically to evaluate meaningful cognitivéifth percentile. The various reliable change meth-
change in older adults. ods reported in the literature primarily vary along
two dimensions: whether thohange score in the
numerator is a simple-difference or a predicted-
Reliable Change: A Statistical Approach difference score and whether standard error in
to Meaningful Change the denominator represents a measure of disper-
sion (observed or estimated) around the mean of
To understand the concept of reliable change, wference scores or around a regression line.
need to distinguish between what is statistically
significant at a group level and what is clinicall{@ mple versus predicted-difference change scores.
meaningful at the individual level. Repeated me&or thechange score component of the R@tio,
sures tests of statistical significance tell ushen we do follow-up evaluations orpatient,
whether the mean difference between two groupg generally look at the retest scores and com-
of a given magnitude is a reliable difference thaare them with the baseline score (retest-base-
would not be expected to occur by chance at sofiree) to see if the difference is positive or negative.
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This is the simple-difference approach. When rimas as predictors, such as age, education, gender,
difference is expected over the retest intervahd retest interval. In the example above of the
(perfect stability), the simpldifference change 68-year-old male patient suspected of dementia, a
score reflects the patiemtindividual deviation regression-based equation using baseline WMS-II
from a population mean dé&rence score of 0 or Immediate Memory Inde scores and age was
no expected change. However, as we have notminputed for theVMS-I1lI test—retest standard-
earlier, there are many sources of bias affectiimation samplel5]. Given a baseline score of 97
retest scores, with practice often exerting a strofy a 68-year-old normal individual, the predicted
positive bias. As a result, the actual populatiaetest score would be 108.8. Our patient’s predicted
mean of the test—retectiange scores is positive change score deviation is —8.8 points (observed
and has led to the development of a practicetest score of 100 minus the predicted test score of
adjusted simple-difference approach7][ For 108.8). The reader will note that the —8.8-point pre-
example, the mean retest performance on tHietedchange score discrepancy is smaller than the
Wechsler Memory  Scale-lll  (WMS-III) —10.4-point simple-differencehange score. The
Immediate Memory Index is 13.4 points highereason for this is that the regression-based predicted
than at baseline when readministered severhbnge score modeled not only practice effects (a
weeks later28]. If our 68-year-old male patientpositivebias) but also age (a negative bias), which
that we are following for suspected dementia hdsmpened the expected practice effect, resulting
a baseline score of 97 and a retest score of 100,a smaller (although perhaps more accurate)
has he actually shown an improvement of 3 poinégpected retesicore.
when the average retesiange score is 13.4 or a
decrement of —=10.4 points (13.4 -3 =-10.4) froiMeasures of dispersion for the simple-difference
expected change? To adjust for expected practivethod. Once the individual'shange score dis-
effects, Chelune and colleagues have suggestedpancy has been computed, we have a measure
centering thehange score component of the RC of change but do not know whether the change is
deviations around the mean of the expected pra@rge or small without having a standard metric to
tice effect and calculating thehange score dis- evaluate the dispersion ahange scores that
crepancy from this mea2T]. would occur in the absence of real change (i.e.,
The second approach to calculatingdhange changes simply due to error). This is reflected in
score component of the RC ratio is the predictedhe denominator of the RC ratio, and the choice
difference method. This is a regression-basedlthe measure of dispersion has been the subject
approach that uses a patient’s baseline performantemuch debate and refinement in the reliable
to predict what his/or her retest score is expecteddfsange literaturel, 15, 19, 23, 24, 30]. The
be at retest, with the regression equation being aigplest version of thetandard error component
derived from an appropriate reference sample. Takthe RC ratio is simply thetandard deviation
discrepancy between the patient’s actual obseneidthe observedhange score discrepancies. In
retest score and the predicted retest scorey’) our dementia case example with the WMS-III,
constitutes thehange score discrepancy. Entering the mean test-retestiange score obtained from
the baseline score as agictor of the retest scorethe WAIS-III/WMS-IIl Technical Manual is 13.4
into the regressioaquation allows practice effects[28]. However, like many test manuals and nor-
to be modeled as function of baseline perfor- mative studies that report the means and standard
mance (rather than as eonstant) while also deviations of the test and retest scores sthe
accounting for regression to the me&9][ two dard deviation of difference (change) scores was
aspects not accounted for by the simple-differenoet reported. With permission from the test pub-
approach. As in any regression approach, the eqlisher, Chelune calculated the actistindard
tion can be univariate, using only the baseline scéf@viation of change scores for the WMS-II

as the sole predictor, or multivariate, using addlmmediate.Memory Index fr(?m th.e retest sample
tional information from other potential sources gtnd found it to be 10.2p]. With this measure of
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dispersion, we can calculate the RC magnitudethie standardized beta coefficierd5][ In our
our patient’s change score byiding the observed WMS-III example, thestandard error of predic-
practice-adjusted siphe-difference score (—10.4)tion for the Immediate Memory Index is 10.1,
by the standard deviation of differences (10.2)ery close to the observed standard deviation of
and obtain an R@-score of —1.02. A-score of actual change scores, namely 10.2.
this magnitude would be expected to occur in
only about 15% of cases when no real change Hagndardized regression-based (SRB) approach.
occurred. Is this sufficiently rare to classify oufAs noted in our discussion of the gila versus
patient’schange score as meaningful? Most stud-predicted methods of calculating ttehange
ies of reliable change invoke a 90% RC confidenseore discrepancy in the RC ratio, the predicted-
interval @-score+1.64), in which only 5% ofdifference method generates predicted retest
cases would be above or below this level stcores Y’) for individuals based on their specific
change. For our patient’s change score to redashseline performanceX)using linear regression
this level of decline, he would have needed and then subtracts this from their observed retest
retest score between 93 and 94. It is worth emplsores Y) to obtain their personahange score
sizing that a seemingly minor decrement in pegiscrepancyY-Y'). Additional sources of poten-
formance (e.g., 3—4 standard score points in thial bias (e.g., age, educatiogender) can be
case), a change that many clinicians might caltided to the regression equatiora multivariate
“within the range of the test’s variability,” actu-manner 29]. As noted earlier, this approach
ally reflects a reliable change when corrected fallows practice effects to be modeled as a func-
expected practice effects and measurement erttion of individual baseline performance as well as
In the absence of having the acts@indard accounting for regression to the mean. This might
deviation of difference scores, it is possible tde particularly important as these two variables
estimate it in one of several ways. Jacobsen ainteract (e.g., the practice effects may be attenu-
Truax initially introduced the Reliable Changeted by regression to the mean for someone with
Index (RCI) as a means for calculating RC with high baseline score, whereas practice effects
only knowledge of the simple-differenchange are enhanced by regression to the mean for an
score and thestandard error of the difference individual with a low initial baseline score).
scores §,.), a measure of dispersion derivetiowever, unlike the simple-difference approach
from SEM for the test at baselin8]]. Chelune where the standard error term in the denominator
and colleagues later adapted the RCI by adjustinfjthe RC ratio reflects the dispersion of change
for the mean practice effecq]. In a further scores around the mean of ttleange scores,
refinement, Iverson suggested a modified RQle predicted-difference approach typically uses
that used th&EM at both baseline and at retest tthe standard error of the estimate (SEE) for the
calculate theS, . [32]. Comparison of the two regression equation in the denominator of the
versions of th&,  suggests that Iverson’s methodRC ratio to reflect the dispersion of scores around
produces a closer estimate of the actual disp#te regression line. In our case example with the
sion of change scores than that of Jacobsen andVMS-IIl Immediate Memory Index 15], the
Truax. In the case of our WMS-III Immediateregression equation for predicting retest scores
Memory example, the lverson method producesias given as:
S, of 9.9 compared to 8.8 for the Jacobson and
Truax method, where the actisndard devia- Y’ = (Baseline score * 1.08) (Age *-0.097)
tion of differences was 10.2. A final common + 18.45, with an SEE of 10.24
estimate of the observed dispersionchénge
scores is thestandard error of prediction, which The first part of this equation gives us an indi-
represents the standard error of a retest scwoidual’s predicted retest score that can be used to
predicted from a baseline score in a regressioalculate thechange-score discrepancy compo-
equation where the test-reliability coefficient isent of the RC ratio, whereas tBEE gives us
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the standard error term for the denominatofable 4.1 Output from Crawford and Garthwaite35]
Thereader will note that theEE for the regresion calculator to build regression equations from sample
line is th the obsengahdard devi summary data for a hypothetical patient with test-retest
'_ne IS the sgme as_ e obser ard devia-  gores of 97 and 100 on the Wechsler Memory Scale-lll
tion of the simple-differencehange scores. Immediate Memory Index
While several authors have noted that the va|‘j1—puts
ous RC methods produce relatively similar resuligeay, for predictor variableq in sample used to build
[19, 26], the SRB RC-approach has generallyie equation=100.2
become the preferred method for individual prestandard deviation for predictor variab¥ (n
diction, provided that the clinician has access g@mple=15.9 _ _
prediction equations derived from reference sariflean for the criterion variabl&) in sample =113.7
ples appropriate to their patients. While there isﬁf‘mzrffge‘ga“on for the criterion variabi§ in
growing body of such SRB equations for a vari: ple=23 : o
. Correlation between predictor and criterion

ety of tests commonly used with older adulls [ 4rianle=0 85
9, 14, 17, 33, 34], and some tests such as thgampie size =297
fourth edition Of the WeChsIer Adult Inte”igencandividuars score on the predict(x)(variame:g?
and Memory Scales are incorporating RC alg@dividual’s obtained score or= 100
rithms into their scoring softward (], there is Outputs
still a paucity of published longitudinal SRBRegression equation built from the summary data:
data. Fortunately, as will be seen in the next se¢= 10-8532+(1.0264%) _
tion, John Crawford and Paul Garthwaite hayefandard error of estimate for regression

. ... equation=10.1314
developed a simple but powerful tool for buildin . o

. . nalysis of the individual case

regression equations from summary data that c

. o fAividual's predicted score from regression
be applied to the individual casgf]. equation = 120_4155 ?

Discrepancy (obtained minus predicted) between
Regression models of reliable change derived individual's obtained and predicted scores =-10.4155
from summary data. As noted by Crawford and Standardized discrepancy between individual’s obtained
Garthwaite 35], not all neuropsychologists areAnd predicted scores=-1.0262
aware that it is possible to construct regressgf;nlflcaﬂce test) on the standardized discrepancy

. . L , etween individual’s obtained and predicted scores:
equations for predicting an individual's retesgq_tailed probability = 0.1528

p_erforman_ce from their baseline performar_‘cﬁ‘stimated percentage of population obtaining a
simply using sample summary data, for whichbiscrepancy more extreme than individual = 15.280799%

there is a potential wealth of clinically useful

information available in test manuals and the

published literature. To build univariate regredittp://www.abdn.ac.uk/~psy086/dept/regbuild.
sion equations from summary data alone, omgm.

only needs the means and standard deviations forTo use this calculator, one only need input the
test and retest scores, the size of the sample, aachple summary data and the patient-specific
the test—retest reliability coefficient (or altertest-retest scores. Using the summary data from
nately thet-value from a pair-sampléagest). In  Chelune 15], Table4.1illustrates the output gen-
their 2007 paper, Crawford and Garthwaite delirerated for our hypothetical 68-year-old patient
eate the statistical steps necessary to build swehose baseline Immediate Memory Index was
regression equations, as well as the further st at baseline and 100 on retest. The output is
needed to compute the associated statistics femarkably similar to that presented in previous
drawing inferences concerning the individuadections for our patient example using various
case. Recognizing that the computations involvé®lC methods. Generally, the various approaches
are tedious and prone to error, Crawford amnlould predict our patient to have a retest score
Garthwaite also developed a compiled calculatof 109-110 given his baseline score of 97. His
that is available for download at no cost from thebserved retest score of 100 is 9-10 points below
following web address: expectations (R@score deviationf about-1.0),
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which would likely occur in only about 15% of aOther investigators have focused on developing
sample for which there were no significant interegression models that compare an individual's
vening events affecting cognition. slope of performance across multiple time points
Although the Crawford and Garthwaite’'s¢o that of a control sampl&9, 40]. Still others
regression calculator presented here is univariaee using variations of longitudinal linear mixed
[35], it has recently been expanded to handmodels to estimate age-adjusted mean slopes and
multiple predictors, and this executable calcwconfidence intervals of change to identify indi-
lator is also available for download online atviduals whose performances begin to deviate
http://www.abdn.ac.uk/~psy086/deptffBuild_ from expectation, 41]. Growth mixture model-
MR.htm [36]. ing has also been applied to longitudinal data sets
to identify subgroups of individuals who show
Advanced concepts and models of reliablechange.  different cognitive trajectories over timé2-45].
The various RC methods we have described so @learly, we are on the verge of seeing a new gen-
only consider measuring change as a discrete everdtion of RC methods to assess reliable change
across two points in time. However, there are maiy patients’ performances over time.
clinical situations where individuals are assessed
serially across multiple time points, and change
may be better described in termgrafectoriesof A Case Example: Application
change and intra-individualrates of cognitive of Reliable Change Methods
decline. Early attempts to assess reliable change Clinical Practice
across multiple time points either averaged reli-
ability coefficients and measures of dispersiorhe accumulation of pathophysiological changes
between the various time points to arrive at corsharacteristic of Alzheimer's disease (AD) is
posite indices of RC3[7] or computed separatebelieved to develop years, if not decades, before
RC indices between each pair of time poiB#.[ the clinical expression of frank memory loss and
Recently, more innovative approaches have begeneral cognitive declinet$]. To maximize the
employed to modadhange as a trajectory or slopeefficacy of emerging disease-modifying thera-
across multiple time points. pies and to support continued functional inde-
It is beyond the scope of this chapter to deendence, early detection of Alzheimer’s disease
more than alert the reader to some of these inr@D) and other neurodegenerative disorders is
vative approaches and to provide exemplagsaramount 42, 47]. Descriptive clinical states
Some investigators are using regression modslisch ascognitive impairment but not dementia
that attempt to predict an individual's perfor{CIND) and MCI have been introduced to
mance at time point, by entering into regressiondescribe abnormal cognitive states that place
formula not only baseline performance but thdividuals at increased risk for progressing to
practice effects between previous time pointaD [48]. However, these clinical states describe
For example, Duff and associat&j fleveloped individuals who are already symptomatic. One
multivariate SRB equations for several neuropsygoes not wake up one day with dementia or MCI.
chological tests widely used with older adultRather, cognitive decline, like neurodegenerative
that used baseline performance, demographiisease, is a dynamic process that evolves over
variables, and short-term practice effects (basime. Hence, serial neuropsychological evalua-
line to 1 week) in predicting retest scores 1 yetions have come to play an important role in
later. Attix and colleagues38] developed SRB documenting cognitive decline in geriatric
normative neuropsychological trajectories for gettings.
variety of test measures administered five times Let us consider a case example of a 63-year-
at 6-month intervals by entering in successiw@d, right-handed man with a Ph.D. Our patient is
performances at each time point as predictors @fsuccessful professor of sociology at a major
subsequent performance at the next time poinhiversity and a married father of three children.
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His past medical history is significant for depresn the right-hand columns of Table2, wepresent
sion and some cardiac issues, both currently widle patient’s predicted retest scores given his
controlled. He has been stable on his medicatiobaseline performances, the observed—predicted
for many years, and they are not thought be discrepancy Y-Y'), and the associatesscores
issue with respect to cognition. Our patient hamd population percentiles associated with the
noticed insidious and progressive memorgredicted-difference discrepancies. From these
difficulties for about 2 years and presents to odata, we can see that the patient's memory has
Cognitive Disorders Clinic for evaluation. Hiscontinued to significantly deteriorate. We also
neurologist obtains a Mini Mental State Examote that his global mental status on the Mattis
score of 30/30 but on further bedside testing notBementia Rating Scal&]] and on the WAIS-III
some subtle memory difficulties. The neurologiserbal Comprehension Indefd] show signs of
decides to refer the patient to us for comprehenetable deterioration. At this point, we can
sive neuropsychological evaluation. We performonfidently say that the patient’'s current test
our evaluation and find that the patient has a retasults reflect some further deterioration in his
tively circumscribed pattern of memory deficitapacity to learn and remember new information
within the context of otherwise normal findingss well as some increased difficulties with verbal
(see Baseline Scores in Talle). Our impres- intellectual abilities. While he is still likely to
sion is that this patient has amnesic MCI. Wmeet the criteria for MCI rather than dementia,
know from the research literature that patientss increased difficulties with verbal skills are
with MCI have an increased risk of showing furworrisome for a neurodegenerative disorder such
ther decline and developing a frank dementias Alzheimer’s disease.
However, we also know that some of these indi-
viduals revert back to “normal” when seen in
follow-up [49, 50]. We share these observationEuture Directions: Change
with our referring neurologist and recommends a Neurocognitive Biomarker
that the patient be referred for a follow-up evalu-
ation in 1 year to assess whether there has béennoted earlier, practice effects are defined as
any evidence of significant interval change in himprovements in test scores due to repeated expo-
neurocognitive status. Seeing the wisdom in osure to the testing materials. Traditionally, prac-
recommendations, the neurologist agrees atide effects have been viewed as error variance
orders repeat testing in a year. that need to be controlled, managed, or otherwise
The patient returns 12 months later, and waecounted for in our interpretation of change.
repeat his evaluation. As we can see from th#owever, practice effects, like cognitive change
test-retest data summarized in Tahlg some in general, seems to be a unique variable that can
of our patient’s scores have gotten worse ampatentially provide clinically useful information
some have gotten better. To understand whichaifout diagnosis, prognosis, and treatment recom-
these changes are reliable and meaningful giverendations for our patients. Over the past several
the different psychometric properties of the tesygars, we have been prospectively examining
in our battery and to place them on a commaractice effects as a neurocognitive biomarker in
metric, we turned to RC methods. For our puthe development of dementia in older adults.
poses here, we computed reliable change infor-In an initial study examining practice effects
mation using the predicted-difference methodh community-dwelling seniors with MCI, we
Using the test—retest data presented in the maobserved two subgroups: those that benefited
als for the tests or from longitudinal researctiom practice across 1 week and those that did not
studies with samples of healthy older adults, wig2]. Those that showed significant gains after
entered the sample summary data into Crawforepeat testing could no longerdassifiechs MCl,
and Garthwaite’s regression calculat®b][along as they now appeared intact. These MCI partici-
with our patient’s baseline and retest scoregants might reflect “accidental” MCH#9, 50].



Table 4.2 Clinical case example of test—retest scores and reliable change (RC) information based on data in bold using
Crawford and Garthwaite’85] approach to derive RC regression equation from sample summary data

Test Baseline scores Follow-up scores Reliable change (RC) information
Predicted
Standard Standard retest  DiscrepancyRC Population

Raw score  T-score Rawscore  T-score score  (Y-Y') z-score percentile
Global mental status
Mini mental state 29 28 2857 -0.58 -0.33 37
exant
Mattis Dementia 140 11 133 8 1355 -6.36 -148 7
Rating Scale: Total
Wechdler tests
Test of premorbid 125 118 12425 -6.25 -1.13 13
functioning
WAIS-11 Adult Intelligence Scale?
General ability index 82 126 58 77 119 43
Verbal comprehension 46131 61 40 118 49 130.43 -12.43 -3.07 <1
Perceptual organization 3611 47 37 114 50 115.11 -1.11 -0.19 43
Processing speed 1996 41 20 99 43 100.14 -1.14 -0.17 43
Memory measures
WMS-1II memory?
Logical 30 8 35 20 4 21 9.88 -5.88 -3.14 <1
memory-immediate
Logical 14 8 37 4 3 18 1061 -7.61 -3.87 <1
memory-delayed
Digit spad 20 13 53 21 13 53 13.26 -0.26 -0.20 42
Hopkins Verbal Learning Testf
Total trials 1-3 22 37 17 28 23.36 —6.36 -135 9
Delay 0 <20 0 <20 261 -2.61 -0.95 17
Brief Visuospatial Memory Test!
Trials 1-3 12 31 2 <20 13.46 -11.46 -221 <1
Delay 0 <20 0 <20 225 -2.25 -1.01 16
Language
Boston Naming Test 58 13 58 13 57.72 0.28 0.12 55
Controlled Oral Word 46 13 49 13 4532 3.68 041 66
Association
Visuospatial functions
Judgment of line 30 16 28 14 23.48 452 0.83 79
orientation
KBNA complex figure 54 12 55 14 10.98 3.02 121 88

and clock drawing total

Executive functions

Trail-making A timé 38 8 3 10 39.39 -6.93 0.44 67
Trail-making B timé 63 11 97 8 70.89 26.12 -0.51 30
KBNA practical 29 13 29 13 11.53 1.47 058 70

problem and conceptual
shifting total

Notes: Sources of normative data used in developing RC prediction equations
i34]
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Fig. 4.1 Cognitive change across 1 year in patients witbognitive impairment who showed minimal practice effects
differential practice effects. Note MCI+PE=individualsacross 1 week;y-axis=age-corrected standard score
with mild cognitive impairment who showed large practicéM =100, SD =15) on total scale score of the Repeatable
effects across 1 week; MCI-PE =individuals with mildBattery for the Assessment of Neuropsychological Status

Conversely, the MCI participants that did noeffects predicted response to a memory training
benefi from practice retained their original diagcourse: those that showed practice effects dis-
nostic classification, and these participants magoéayed larger gains related to the cognitive inter-
likely demonstrate the concept of MCI. In thizention than those that did not show robust
way, short-term practice effects provide diagnostiractice effects §6]. Although these findings
information that was not available with baselineeed to be replicated, practice effects appear to
data. Others also have found practice effects to d@@ntribute to a clinician’s decision about diagno-
diagnostically useful in MCIF3]. sis, prognosis, and treatment response, especially
Prognostically, the presence of practici older adults with memory difficulties.
effects suggests a better outcome, whereas the
absence of practice effects suggests a poorer
outcome. In two independent samples of indGonclusions
viduals with MCI, we have observed that prac-
tice effects predict future cognition, above ant@ihe assessment of cognitive change lies at the very
beyond baseline cognitior8,[54]. As seen in heart of clinical neuropsychology. Understanding
the Fig.4.1, when we followed our two MCI change and how we assess it with our various test
subgroups across 1 year, those that benefittedasures is complex and challenging, yet given an
from practice across 1 week tended to remaappropriate conceptual framework and some sim-
cognitively stable across 1 year and those thale statistical tools, it is something that neuropsy-
did not show the expected practice effects acrod®logists can do uniquely well. Test—retest
1 week tended to decline across 1 yé&ai.[ practice effects are not simply statistical artifacts
Lastly, we have examined the utility of pracand something to be suppressed but rather some-
tice effects in predicting treatment response. Intiing to be understood. Especially among older
small sample of community-dwelling and cogniadults, the capacity to learn and benefit from expo-
tively intact older adults, within-session practiceures to new experiences to potentially guide
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future behavior has adaptive value and may be ausing sample summary data, for which there is
biological marker of neural integrity that has diag- a potential wealth of clinically useful informa-
nostic significance. tion available in test manuals and the pub-
lished literature.
e For computing regression equations using
Clinical Pearls sample summary data for individual cases, see
Crawford and Garthwaite’s univariate online
» Test—retest change scores are unique variablegalculator and enter your patient specific
with their own statistical and clinical proper- test-retest scores:http://www.abdn.ac.uk/~
ties that are different from the test measures psy086/dept/regbuild.htm. For multivariate
from which they were derived. data, see the website dittp://www.abdn.ac.
« Where large positive practice effects are uk/~psy086/dept/RegBuild_MR.htm
expected, the absence of change may actually Although traditionally viewed as a source of
reflect a decrement in performance. bias, practice effects may provide valuable
« When planning to perform serial assessmentsinformation about a patient’'s diagnosis, prog-
and faced with two tests purported to assessnosis, and treatment response, especially for
the same cognitive construct, choose the oneolder adults with memory difficulties.
with the better reliability.
e Use of alternate forms in serial assessmerit
may attenuate, but not eliminate, practicgefere“ces
effects and do not address other factors that
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After the Diagnosis of Dementia: 5
Considerations in Disease
Management

Steven Hoover and Mary Sano

Abstract

Once diagnosed with Alzheimer’s disease or related disorders, patients
and caregivers must integrate treatment and management plans. While
there are no cures for these disorders, there are opportunities to optimize
function and quality of life. There are pharmacological treatments avail-
able for dementia as well as for the behavioral and psychiatric symptoms
that often accompany these diagnoses. Persistence can insure that drug
treatments provide optimal benefit. Also nonpharmacological interven-
tions including environmental modifications can be helpful, particularly
for the behavioral problems. Supervision to insure adequate medical care,
maximize independence and social interaction, and preserve patient
dignity will require ongoing review of the patient’s changing condition.

A comprehensive approach to management will also consider legal and
financial needs, support for the caregiver, and the possibility of research
participation. Clinicians can introduce the possibility of research for the
hope it offers to their patients and to the generations to come.

Keywords
Dementia treatment ¢ Disease management ¢ Caregiving ¢ Experimental
therapeutics
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formally diagnosed with dementia creates a chdb patients to participate in dementia research and
lenge to coping strategies for both patients amtinical trials are described and the crucial role
their families. For decaddsoth the generadublic these studies play in ensuring continued advance-
as well as the medical community held the misaent in understanding both the disease and its
conception that individuals with cognitive deficitéreatment.
or dementia, even in the initial stages of the dis-
ease, lacked insight into their disease and were
unable to grasp the implications and future repefreating Dementia
cussions of their diagnoses. However, recent
research provides increasing evidence that evAtthough there are approved treatments for the
those with dementia, including Alzheimer’s diseognitive symptoms of dementia, the effective-
ease, retain a level of awareness into their owiess is modest (see Talel), with cholinest-
health and prognosi4]. In addition, the progres-erase inhibition being the most established
sion of dementia can be quite variablg].[ approach to treatment. This approach blocks the
Particularly during the early stages of the diseastion of the enzyme acetylcholinesterase (AChe),
those with dementia are often acutely aware ah enzyme that breaks down the neurotransmitter
not only the relative impact of the disease on theicetylcholine in the synapse. The inhibitors per-
own functioning but also of the responses amdit the transmitter to sustain activation of the
reactions of others to their diagnosis. This reapestsynaptic neuron, allowing the synapse to
tion is exacerbated by the misconceptions abaeimain active longer. This class of agents has
the disorder promulgated by popular culturdgeen used for the treatment of Alzheimer’s dis-
such as comparisons of those with dementia éase since 1993, when tacrine was first approved.
the “walking dead” 3]. These factors create aracrine, the first drug in this class, is not com-
very vulnerable population with unique needsionly used today as it is short acting, requiring
and special considerations. treatment four times a day and routine assess-
When dealing with a patient who has beement of liver enzymes. The second agent to be
recently diagnosed with dementia, it is crucial tapproved in this class, donepezil, has proven eas-
acknowledge that this is a disease and there @&eto use with once-a-day dosing. Donepezil is
approved treatments and recommendations fadicated for the treatment of Alzheimer’s dis-
medical management. It is also important tease and has been demonstrated to be effective in
facilitate an understanding of what it means to kpatients with mild, moderate, and severe disease.
diagnosed with dementia, its course, and preigno Donepezil is approved for mild to moderate (5 or
This chapter will describe some of the hurdleB0 mg) as well as severe disease (10 and 23 mg).
that lie ahead for patients and families, andigi® Other drugs in this class include galantamine,
information to help manage these hurdles. It ighich is available in a sustained release at a dose
important not only to educate those coping witha 16-24 mg per day, and in a generic form.
diagnosis of dementia but also to instill perspe®ivastigmine, another agent in the same class, is
tive and ensure quality of life for both patientavailable both as an oral agent and as a transder-
and their families. This chapter aims to discuseal preparation and has been approved for the
frequently encountered questions, special consideatment of mild to moderate dementia, includ-
erations, and resources available to this populag Parkinson’s dementia, at a dose of 6-12 mg
tion. Italso discusses the importance of identifyinger day, given as twice-a-day dosing. The side
and treating comorbid behavioral conditions aneffect profile of these agents includes nausea and
nonpharmacological approaches to treatment wimiting in 10-30% of the cases, which may be
both the patient and their family/caregivers. Theeduced with exposure. Although cholinesterase
identification and usef community resourcesinhibitors have been studied in many types of
and social services by patierisd their families dementia, approval is limited to Alzheimer’s dis-
will also be discussed. Tlogportunities available ease and Parkinson’s disease. There is anecdotal



5 After the Diagnosis of Dementia: Considerations in Disease Management 61

Table 5.1 Pharmacological treatments of dementia

Drug Drug class Indication Target dose Most common side effects
Tacriné Reversible Mild to 40-160 mg/day Transaminase elevations requiring LFT
acetylcholinesterasenoderate (10-40 mg, four timesmonitoring
inhibitor dementia daily) Nausea and/or vomiting, diarrhea,
dyspepsia, and anorexia (dose dependent)
4 weeks titration Myalgia, anorexia, and ataxia
Donepezil Reversible Mild to 5 and 10 mg daily Nausea, diarrhea, vomiting, insomnia,
acetylcholinesterasenoderate AD 1 week titration muscle cramp, fatigue, anorexia
inhibitor Severe AD 10 mg Nausea, diarrhea, vomiting, anorexia
23 mg
Galantamine Reversible Mild to 16-24 mg/day Nausea, vomiting, diarrhea, weight
acetylcholinesterasenoderate AD (8-12 mg twice daily) decrease, anorexia, dizziness, headache,
inhibitor OR depression
16-24 ER daily
4-8 weeks titration
Rivastigmine Reversible Mild to 6—12 mg/day (3—6 mgNausea, vomiting, anorexia, diarrhea,
acetylcholinesterasenoderate AD twice daily) dyspepsia, dizziness, headache
inhibitor Dementia of 2-6 week titratioh
Parkinson’s
disease
Memantine  NMDA antagonist Moderate to 20 mg (10 mg twice Dizziness, headache, constipation,
severe AD daily) confusion

3 weeks titration

AD Alzheimer’s diseas&R extended release formulation

aTacrine, the first drug to be approved forttkatment of AD, is rarely used becaus¢hefburden oID administréion
and the need for routine assessment for liver enzyme elevations

bAvailable as liquid and patch

evidence that cholinesterase inhibitors may wrost trials demonstrating statistically significant
ineffective or cause clinical worsening in frontabenefits on measures of cognition and of clinical
temporaldementia4]. Although not approved for global change in subjects with AB][
treament ofmild cognitive impairment (MCI),
several trals have demonstrated the benefit of
cholinesterase inhibitors on cognitive, functionaWitamins, Supplements, and Medical
and global clinical outcomes. Foods

Memantine is another agent approved for the
treatment of moderate to severe AD. Itis an oralMany vitamin and neutraceutical regimens have
active NMDA receptor antagonist. The recombeen examined in studies to determine benefit in
mended starting dose is 5 mg once daily, and thgbjects with AD. For example, a multicenter
recommended target dose is 20 mg per dagndomized trial of vitamin E in moderately
Despite several trials, to date there is no evidensevere AD subjects demonstrated an effect in
that this drug has an effect in mild disease. Thecknical outcomes, including delayed time until
is evidence that the combination of memantineursing home placement]| However, no benefit
and donepezil is more effective than donepezilas identified in studies in milder individuals
alone in the moderate to severe dementia popuwkith MCI in either cognition or clinical outcomes
tion [5], which has been the basis of usage {8]. Lowering of homocysteine through regimens
memantine in combination with cholinesterasef folate, vitamin B6 and B12, has also been
inhibitors. While the benefits from this agerdgtudied with no evidence of benefit in patients
have been labeled as minimal, it is robust witlith mild to moderate ADg]. Further, there was
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some indication of increased depresssyenp- both randomized and nonrandomized studies,
tomatology in those receiving the vitén regi- Hulme et al. 14] identified 33 studies of non-
men P]. Omega-3 fatty acids have also begmharmacological interventions, 10 of which
proposed as treatments for cognitive loss amaddressed cognitive symptoms (described in
dementia. A trial of DHA demonstrated no benefiftable5.2). Of these, eight also examined func-
in clinical or cognitive outcomes in AD, evertional and behavioral outcomes. The single most
among those who had relatively low levels cdommon nonpharmacologic approach described
omega-3 in their dietlD]. Effects in malnour- in the literature is cognitive stimulation/cogni-
ished elderly populations have not been studidilje training. While individual studies report
but these are infrequently seen in US agingoderate effects on a number of different cogni-
cohorts. tive domains, no single domain was consistently
Medical foods, a relatively new categorymproved. There is great diversity in the type of
regulated by the FDA as part of the Orphatmaining proposed in these studies, making it
Drug Act in 1988, are defined as productdifficult to prescribe any single approach.
intended for the specific dietary manageme@ounseling was found to have no beneficial
of a disease or condition that has distinctiveffect on cognition or any other symptom. Two
nutritional requirements, established by mediesearch groups studied transcutaneous electri-
cal evaluation. In contrast to FDA-approvedal nerve stimulation (TENS) and found some
drugs, no premarket review process exists foognitive benefit of very brief duration but no
medical foods. Instead, they are regulated aftsting benefit.
they have become available to consumers. In general, the critical elements of nonphar-
Axona, an example of a medical food thanacological interventions are not well described,
became available in 2009, claims to target ttetudy designs are weakened by poor or absent
nutritional needs of people with AD.control groups, and effects are poorly character-
Specifically, it has been proposed that AD hinzed. Most importantly, there is little information
ders the brain’s ability to break down glucosen how these interventions might be translated
and Axona provides an alternative source &br broad use, including limited discussion on
glucose that the brain can use for energy. Axonequired training of individuals who deliver the
has been shown to improve cognition in Alntervention, and no information on the cost or
[11], and a review of available data indicateequired resources needed to disseminate the
relative safety 12]. Another medical food, intervention in the community.
Souvenaid, which is not currently marketed, is
now in clinical trials. A single trial reported in
2010 describes small positive effects on menimportance of a Comprehensive
ory testing but not on other traditional meaPhysical and Psychological Exam
sures of cognition, function, and quality of life
[13]. In general, there is little evidence ofVhen a patient receives a diagnosis of dementia,
benefit to recommend medical foods for thigis crucial to continue to address the presence of
treatment of AD; however, there appears to lm®morbid medical and psychiatric disorders. The
little identified risk with their use. presence of comorbid disorders may exacerbate a
patient’'s symptoms and create additional burden
that can challenge the patient’'s quality of life.
Nonpharmacological Interventions In addition, the presence of these symptoms can
for Cognitive Symptoms have a significant influence on family members as
well. These comorbid disorders can also increase
Nonpharmacological interventions have beehe use of health-care resources and ultimately,
proposed for the range of symptoms in AD antthe outcomes of card$,16]. Many medical and
other dementias. In a recent review that includgsychiatric comorbidities can be treated with
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either pharmacological or nonpharmacologicalatients and their families to understand which
interventions. Identification of these conditions isymptoms are likely to improve as a result of
the first step, and appropriate management anelatment and which are not. For example, anti-
follow-up care are essential. depressants are unlikely to have a noticeable
impact on a patient's memory or level of cogni-
tive functioning. However, treatment of depres-
Depression sion can have an impact on a patient’s mood and
their ability to function on a daily basis.
Depression is common in the aging population The pharmacology of depression in the pres-
and is highly associated with cognitive loss anehce of dementia has some special considerations.
dementia. Prevalence estimates suggest thatyclic antidepressants are contraindicated in
approximately 20-25% of those with AD alsalementia patients due to their anticholinergic
experience clinical depression, with some estetivity, which can adversely affect cogniti@i].
mates as high as 50%7]. Depressive symptomsSelective serotonin reuptake inhibitors (SSRIs) are
in dementia may be due to the perceived loss aften used in this population; however, these medi-
independence and the patient’'s awareness of thedtions have been associated with an increased
own cognitive decline, particularly in the earlyisk of falls and to a lesser degree with the syn-
stages of the disordelq]. Depression has alsodrome of inappropriate antidiuretic hormone
been associated with increased aggression aadretion (SIADH)22].
agitation in those with dementiad]. Caregivers  Both cognitive and behavioral therapies have
report that a patient’s depression is the single ma$stown to produce improvement in depressive
distressing symptom, and high rates of depressisymptoms in a dementia populatior23].
are also observed in caregivers themselt®s [ Cognitive strategies are more successful in the
Depression and dementia have several ovearlier stages of the disorder when a patient’s cog-
lapping symptoms, and the differential diagnosistive abilities are still conducive to this style of
can be difficult. Special diagnostic criteria havinerapy R3]. Cognitive therapy has been success-
been proposed by the National Institutes &l in challenging the patient's negative thought
Mental Health (NIMH) in order to differentiatepatterns and reducing cognitive distortioR4][
depressive symptoms associated with the patient'sWhen depression is reactive, focusing on
primary cognitive decline or dementia and thodacreasing pleasant events and interactions and
due to a secondary diagnosis of depress26h [ minimizing aversive events that maintain the
The guidelines indicate that when diagnosindepression can be helpfl#g] and can reduce
depression, symptoms that can better loisruptive behaviors2p]. Behavioral therapies
explained bythe patient's primary dementiacan be used at all stages of dementia severity to
diagnosis should be excluded (e.g., increastatus attention on simple and familiar single-step
apathy). For the diagnosis of depression in thasks that will likely lead to success and avoid
presence of dementia, it is recommended to relgmanding activities with a high probability of
more on objective evaluation of symptoms (i.efailure [27].
observed tearfulness or more easily discouraged,
presence of irritability, or social isolation) rather
than exclusively on self-report of depressivAnxiety
symptoms. Depressive symptoms include changes
in mood, decreased positive affect, changes Anxiety may be common in the early stages of
sleep or appetite, psychomotor changes, fatigwagnitive loss when a patient’s insight into his/
feelings of guilt, worthlessness, or hopelessne$&r cognitive decline is high. At any stage of
increased discouragement or tearfulness, or pagementia, anxiety has been associated with an
sible suicidal ideation, and treatment shoulehicreased irritability, aggression, and pathological
focus on these specific symptoms. It is helpful farying [28], as well as repetitive or stereotypical
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behaviors such as pacing, chanting, or focusbdnzodiazepines (e.g., lorazepam) because they
motor movements2P]. Anxiety can impair the are less likely to accumulate and lead to eventual
patient’s ability to function, including refusal totoxicity [35].
allow necessary care. These symptoms continue
to increase as an individual’s cognitive decline
and confusion become more sevet8| [Anxiety Other Behavioral Disturbances
is present in more than 20% of patients with
cognitive decline or dementid(]. Anxiety often Delusions and hallucinations also occur in
manifests as irritability, feaparanoia, aggression,dementia, tend to increase as a patient’s disease
or depressionifp]. Patients can have difficultyprogresses, and have been correlated to increased
with articulating their emotional and psychiatri@gitation and aggressio3€]. For some, these
symptoms, particularly in thiater stage®f the delusions may be an attempt to organize informa-
disorder. It is often preferabte treat gpatient’s tion in the face of poor memory. For example,
symptoms without medicatiom®cause the mostcommonly reported delusions such as the belief
commonly used pharmacol@gi agents have that people are stealing things (occurring in
well-established side effects. For example, benzb8-43% of dementia patients), that the patient is
diazepines, which may heseful as antianxiety being abandoned (3-18% of dementia patients),
agents in younger individls, can exacerbateand that the patient’s spouse is being unfaithful
cognitive deficits and be associated with increas€ld-9% of dementia patientsq] may be a result
falls [31], and both the typical and atypical antipef forgetting the antecedent observations (e.g.,
sychotics can be assatgd with significant risks losing things, not recalling the details of a planned
in older adults, includg increased mortality3p]. absence of a spouse). Delusional or paranoid
Behavioral management focuses on simplifyinigeliefs are associated with changes in a patient’s
the environment, providing a structured routinelaily routine or the presence of strangetg].|
reducing choices, and avoiding new learning. It iBhe onset of delusional beliefs may be an indica-
also useful to minimize anticipation of eithetion that the patient’'s current level of activity is
positive or negative events, keeping a patietdo stressful. Proper treatment of anxiety can also
focused on the present da®7]. Anxiety may assist in alleviating suspicion and the formation
manifest as repetitive questioning to familpf delusions. These environmental circumstances
members or caregivers, despite efforts to contincan often be avoided if a caregiver is made aware
ally providing newer or better answers. For these# them.
patients, the answer to the question is not asHallucinations occurin 12% to 15% of patients
important as maintaining contact with the carevith AD and can be auditory or visuaBg.
giver. It is typically the patient’s need for reassuHowever, in some cases, these experiences may
ance and comforting thaleads to additional actually represent an independently treatable dis-
questioning 27], thus provithg a supportive and order. For example, the presence of both tactile
calming environment can be effective. and visual hallucinations may actually indicate a
Treatment with antidepressants (e.g., SSRBversible drug-induced delirium (described
has been reported with some succe2g].[ below), and auditory hallucinations instructing
Cholinesterase inhibitors have been shown the patients to harm themselves may be a symp-
reduce symptoms of anxiety in those with minitom of clinical depression2f]. Hallucinations
mal symptoms 33], but there is little evidencemay also be a manifestation of a patient’s specific
that they can successfully treat more severe anwishes and fears, particularly the fear of abandon-
ety. In general, treatment with benzodiazepin@sent P7]. This fear is often improved by keeping
should be avoided as they have been showndaregivers visible and providing a controlled envi-
increase the risk of falls and deliriurhg34]. ronment, adequate distractions, and continued
If benzodiazepines are employed, it is generaltgassurance. Pharmacological treatment of these
preferable to use nonoxidated, short-actirgymptoms can be quite difficult. Studies have
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shown modest improweent of hallucinations, Delirium
delusions, and the accomparmy agitation in
dementia patients when being treated with antipelirium is a sudden change in mental status
sychotic medications such as olanzapine and riharacterized by severe confusion that is attrib-
peridone 1639]. In addition, thesenedications uted to a discrete physical or mental illness that is
have significant sideffects incluéhg sedation usually temporary and reversibk5]. Within an
and extrapyramidal symptoms. In one study, quelderly population, the most common causes of
tiapine was associated with worsening of cognilelirium are electrolyte disturbance (often from
tion and no improvement in psychiatricdehydration), infection, and postsurgical recov-
symptomatology J6]. Both conventional andery. The presence of a dementia diagnosis
atypical antipsychotics have also been linked tacreases a patient’s susceptibility to developing
increased mortality and risk of cerebrovasculardelirium B6], and this risk continues to increase
events in elderly patientd(]. as the dementia becomes more severd. [
Prevalence estimates of delirium within a demen-
tia population range from 22% to 89% in com-
Aggression munity and hospital studied§], increasing the
risk of developing delirium roughly twofold over
Aggression in patients with dementia is the mosiderly individuals without dementia 4§].
common reason that caregivers contact their cBenzodiazepines increase the duration of a delir-
nicians requesting assistanéd]| and is a com- ium, and as a result should primarily be used
mon reason for placement a residential facilityhen the delirium is related to withdrawal from
[42]. Physically aggressive behaviors are esticohol, a benzodiazepine, or another cross-toler-
mated to be present in 25-50% of communitynt sedative hypnotic3f]. After a delirium is
based dementia patients and even more frequenflyccessfully treated, the underlying cognitive and
within a nursing home setting3]. Some patients emotional symptoms of primary MCI or demen-
will experience increased agitation that is isata will remain.
lated to later in the day (sundowning), which is
particularly common in moderate to severe
dementia. This may be related to fatigue or tft@onsiderations for Specific
loss of visual cues in the environment. An earMon-Alzheimer Dementias
awareness of these behavioral problems may help
in planning for future care but must be weighedascular dementia is the most common dementia
against anticipation anxiety in family members.after AD. Memory impairment may be secondary
Treatment of aggressive behaviors requirgghile executive and attention deficits are typi-
identifying the underlying reason for the agitagally more prominent, particularly early in the
tion. Some behavioral interventions for aggreslisease course. Vascular dementia is associated
sive behaviors have shown promise. Whenith increased depression and anxiet@][and
aggression occurs as a consequence of a patiedisupted sleep—wake cycles]. It is important
anxiety or delusional beliefs, then the contribute consider that vascular dementia and AD may
ing symptoms should be addressed as descrilagdoccur, and the expectation would be a com-
above. Reassuring patients and providing thefsined symptom constellation.
with a controlled environment can alleviate their Another relatively common neurodegenerative
fears and suspicions. Marginal success has befisorder is Lewy body dementia (LBD), which is
noted in studies involving physical exercisesstimated to affect 1.3 million people in the United
distraction-based interventions, and increasS&fates. It is characterized by cognitive impair-
caregiver training 44]; however, additional ment, parkinsonian motor symptoms, fluctuating
research is necessary in order to determine thgiental status, and visual hallucinatior1][
broad efficacy. Rapid eye movemeiREM) sleepdisorders $2]
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and an increased sensitivity neuoleptics p3] Associationfwww.alz.org has instituted pgrams
have also been associated with LBD. to help bring these patients together and provide
Frontotemporal dementia (FTD) representsoth education and support. These groups allow
10-20% of all dementias and is characterized pwtients to share their experiences and concerns,
changes in behavior, personality, and languagelearn more about the disease, reduce feelings of
motor skills, but memory may be relatively intactisolation, and assist with coping and long-term
The most disturbing symptoms in FTD are inagglanning p8]. These groups are often flexible in
propriate and disinhibited behaviors in social argtructure to accommodate an individual patient’s
work settings, including impulsivity, compulsivity,availability, level of function, specific concerns,
and verbal outbursts. Patients may have difficulnd inclusion of caregivers.
organizing activities, and self-care may be impaired Patients may be resistant to the idea of attend-
resulting in increasing dependence. The averaigg support groups due to reluctance to accept
age of onset is 60, although earlier and later ondletir diagnosis or fear of having their stereotypes
have been observed. Treatments with cholinest-the disease confirmed; however, several studies
erase inhibitors are not effective and may actualhave explored the efficacy of these early-stage
have deleterious effects455]. support groups and have consistently shown them
to be beneficial. Patients enrolled in these pro-
grams report an increased sense of camaraderie,
Utilizing Support Groups, Social affirmation, improved confidence, education, and
Services, and Planning for the Future  adecrease in their perceived helplessness and frus-
tration 58-61]. Caregivers also reported increased
Patients and their families may benefit from edawareness and acceptance, and stated that they
cation and psychosocial services to provide sulpelped to initiate difficult discussions about plan-
port and assistance with coping as they confroming for the future (e.g., future medical, legal, and
a dementia diagnosisb§]. Services are mostfinancial planning) and improved caregiver educa-
useful when tailored to consider the patientson regarding available community resources
specific level of functioning, support structurg[5861]. Those with the greatest level of distress at
and cultural background. Education and servicesrollment demonstrate the most significant
can also address legal issues and financial planprovement in quality of life by attending these
ning. Early attention to these issues can takeoups 58].
advantage of a patient’s ability to participate in
their own decision making and treatment plan-
ning [B7]. While the availability of resourcesSupport Groups for Caregivers
andservices may vary in different locations, the
current chapter attempts to discuss the types @éregiving by family and friends can prove both
options available and where to begin looking fasatisfying and challenging. For informal caregiv-
appropriate groups and services. ers, challenges include a shift in a relationship
confronted by the patient’s loss of independence
and the caregiver's new responsibility, which
Patient Support Groups requires time and energy, and can take a psycho-
logical toll. This toll can result from the loss of
An effective approach for providing support andompanionship of the patient, the weight of the
coping strategies for patients, particularly in theesponsibility, and the uncertainty regarding the
initial stages of the disease, is to connect wittourse of the illness. High rates of depression and
others experiencing the same emotions. Tiecreased medical problems are observed in care-
group setting can provide evidence that one ggvers [L9]. Caregiver support groups provide an
not alone and provide comfort in shared expermpportunity to exchange information and benefit
ences. In response to this need, the Alzheimeffem the experience and knowledge of those in a


http://www.alz.org

68 S.Hoover and M. Sano

similar situation $2]. Within these groups, care-begins as early as possible so that continuity of
givers are offered the opportunity to discuss theiare can be achieved.
stressors and problems, and receive emotionalOnline resources are also available for manag-
support 63]. Support groups have been shown iag care needs. For example, the Alzheimer's
provide a positive effect on a caregiver's knowlAssociation provides a CareFinder service at
edge, increase a caregiver’s well being and reduse/w.alz.org/carefindéWhile web-base@sources
the sense of burder64]. Mittelman et al. §5] can be helpful and easy to access, it is important
demonstrated that structured caregiver suppéot understand their sponsorship, purpose, and
groups had direct effects on patients includingission. Those sponsored by patient advocacy
delay in nursing home placement by nearly 1 yegroups such as Alzheimer's Association or by
National organizations such as the Nationglovernmental entities such as the National
Association of Area Agencies on Agingnw. Institute on Aging usually vet information
n4a.org can provide information on resources fathrough credible sources and disclose financial
programs, training, and support. conflict. While providing easy-to-use informa-
Support groups are underutilized, and estion, commercial sites are likely to have product
mates of participation range from 5% to 14% dcfales as a goal, and caution should be used.
caregivers§2]. It is important to make caregivers During the initial stages of dementia, the need
aware of the options that are available to hetp modify the environment may be minimal and
them cope with these stressors and to help théme patient may remain very active in the deci-
understand that attending caregiver suppaion-making process. If informal caregiving is
groups is not an indication of “failure” by theavailable, insuring that the caregiver is supported
caregiver. and stable may be all thatis required. Supplemental
services at this early stage may include identify-
ing support groups, community day programs, or
Social Services and Patient Care respite care. Additional support in the home may
include help with housekeeping and companion
Service needs in aging and dementia may incluslervices. Assistance from a home health aide may
care for patients as well as support for caregiveedso be useful if medical problems interfere with
these needs will change over time and requiredependence. Home health aides can alsdgeo
reassessment during the course of the diseasssistance managing medications and appoint-
At each stage of the disease, service goals includents, and facilitate travel. As the dementia pro-
maximizing independence in a safe environmegtesses, patients will require more assistance
for the patient and supporting the social, psychimcluding additional medical help such as a vigit
logical, and physical needs of the caregivetafe nurse or other professional, constant supemi
manager can be useful in assisting with identifpr even hospice for comfort care at end stages of
ing these services. Typically trained in socidhe disease. For the majority of patients, at home
work, their tasks are to assess needs, includisgrvices such as visiting nurses and home health
the needs of the caregiver, and establish caaieles are sufficient throughout the progression of
planning and implementation. This may includéhe disease. In addition, insurance providers and
an assessment of current resources and finanMaldicare typically supply coverage foespite
constraints, evaluation of coexisting medicalervices designed tlighten the burden ofhe
needs of the patient, and establishing the capadigregiver such as homemaking, housekeeping,
of the informal caregiving provided by familyand companionship services.
and friends. The assessment may identify a needFor some, circumstances necessitate consider-
for patients and family members to acknowledgaion of residential placement. Patients may not
their limitations and accept help. Case managieave family members who are available or in
ment can be particularly helpful for families wh@adequate health to assist with patient care, or the
oversee care from a distaraoed when th@rocess patient’s cognitive decline or behavioral syoms
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may require greater resources than are availabléure medical care and decisions, either by
in a home setting. Residential facilities caadvance care directives or a living will. These
provide different levels of care in these circundecisions can record a patient’'s wishes regarding
stances, and one should consider the level of c&asues such as the use of artificial life support,
that is most appropriate for each individudkeeding tube placement, and comfort measures.
patient at each stage of their iliness. Assisted liBy providing families and caregivers with specific
ing facilities may provide a transition betweeinstructions regarding what actions should be
living independently and residing in a nursinggken in different health-care scenarios, the
home. These facilities typically provide a combipatient ensures that their wishes will be followed.
nation of housing and meals, as well as suppoht- the absence of these advance directives, a
ive and health-care services. Skilled nursingatient's health-care proxy will make decisions
facilities provide continued medical supervisiomegarding their care. When assigning a proxy,
and have services designed specifically to addrgsgients also have the option of providing the per-
advanced care issues such as patient nutrition aeh with varying degrees of authority. A proxy
medical care. can be granted total control of medical decisions
or can be given authority over only certain ones.
When a patient decides to grant a proxy with only
Medical-Legal Considerations limited authority, consideration should be given
to other types of scenarios in order to ensure that
When cognitive loss and dementia are preseappropriate accommodations are made.
making plans to assist in future care decisions is If a proxy has not been appointed or if a
advisable. It is useful to review existing advanceguatoxy’s authority does not address the issue at
care directives or health-care proxy, and if théyand, then health-care decisions are made by
do not exist, it is advisable to put them in place. dither the patient’s family or the doctors involved
is important to note that as long as a patient main-their care. Using substituted judgment, doctors
tains his/her ability to competently make decand family members try to make the decision that
sions on his/her own behalf, these opinions wilhe patient would have made if they were able to
take precedence over family or caregiver wishesiake decisions. Given the difficulty of these
even if a health-care proxy or power of attorneyecisions, as well as the moral considerations
has been appointed. Below we review importaimvolved, it is generally preferable to rely on
options and considerations for advance caaglvance care directives and appointed health-care

initiatives. proxies whenever possible.

A power of attorney assigns a person with the
Health-Care Proxy, Advance Care ability to speak (and sign documents) on a
Directives, and Legal Planning patient’s behalf with regard to legal and financial

One of the key decisions to be made is who withatters. However, the power of attorney does not
be responsible for making health-care decisiopsovide an individual with the authority to over-

if the patient loses the ability to make his/her ownde a patient’s wishes. Patients maintain the
decisions. The diagnosis of dementia is not sypewer to also make their own legal decisions, as
onymous with incompetence, but as the dementang as they maintain the capacity to do so. In
progresses, the likelihood of losing the ability taddition, unless a power of attorney is irrevoca-
make decisions is high. It is therefore advisablde, patients have the authority to change and
for a patient to appoint a health-care proxy whileithdraw the appointment as they see fit (again,
they are still able. By appointing a health-carassuming the patient is still deemed to have the
proxy, patients are assigning a person (typicallycapacity to make this decision). Powers of attor-
family member) to act on their behalf with regardey may also be “durable,” which allows this

to medical and end-of-life decisions. A patierdppointment to be maintained even after a patient
may choose to document specific wishes réggrdis no longer able to make decisions for himself/
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herself. The power of attorney will also makattorneys in a specific area can be obtained from
decisions regarding a patient’s finances and assdise local chapter of the Alzheimer's Association
(www.alz.org. Free legal advice is also avail-

Legal Capacity and Guardianship able in some areas. Available resources can be

In order to appoint representatives (i.e., healtfound at the local Eldercare Locatowvjw.

care proxy or power of attorney) or make legaldercare.goy

decisions, a patient must maintain the capacity to

do so. Legal capacity is generally defined as an

individual's ability to understand and appreciatPementia Research: Current State,

the consequences of one’s actions and to mdkature Trends, and Opportunities

rational and informed decisions. The diagnosis 6 Participate

cognitive loss or dementia is not synonymous

with lack of capacity, and judgments of capacityhere are many stakeholders in the efforts to find

may actually differ for each type of decisiona treatment for AD, and themes of research

When patients maintain capacity to participate include both better diagnostics to provide early

their own legal planning, the wishes of others adetection and distinctions among types of demen-

subordinate. However, as a dementia progresséas as well as initiatives to understand the

a patient can become increasingly impaired amthdefying pathological mechanisms of the dis-

confused, and may even demonstrate paranemse irorder to identify new treatments. Neuritic

directed toward those trying to assist them. plaguescomposed of amyloid and neurofibrillary
In order to determine an individual’s capacityangles composed of the protein tau, the hallmark

to sign legal documents during the initial staggmthology of the disease, have been the primary

of a dementia, family members are often able target for drug discovery with the hope that modi-

simply speak to the patient to ensure that théying the aggregation of these proteins into path-

adequately understand and can rearticulate thlegical structures will modify the course of the

implications of the documents they are signinglisease. The breadth of research initiatives is

In other cases in which uncertainty regardingwide, and there are three broad areas that have

patient’s capacity persists, additional assistanoeceived significant attention and support from

can often be obtained by speaking to a lawyer thre National Institute on Aging (NIA): diagnos-

by referring the patient to a psychologist to asset#ss, interventions, and genetics.

his/her mental status and cognitive limitations.

For cases in which a patient is deemed to lack

capacity to make decisions on his/her own behaResearch on Diagnostics

the court may appoint a guardian (typically a

family member) to speak for the patient. A courtzarly detection of AD may provide the ability to

appointed guardian (also referred to as a consiatervene more effectively. To this end, many stud-

vator) can be responsible for making financigs of the transition from health to cognitive

and health-care decisions for the patient. impairment and dementia are under way. One of
the most prominent findings is that memory deficits
Finding a Lawyer predict the progression to AD, and from this work

While health-care proxy, advanced care direthe criteria for recognition of MCI were devel-
tives, responsibility and power of attorney canped. Work continues, defining other cognitive
all be executed without an attorney, it may b&nd biological markers that predict the disease. A
preferable to seek legal advice to avoid und&rge effort in this area is the Alzheimer Disease
sired consequences of these actions. Elder |&guroimaging Initiative (ADNI) §6]. This pub-
focuses on estate planning and administratidic—private partnership has been working to iden-
disability, long-term care issues, and issues tify biomarkers that predict disease in the mildly
guardianship including fiduciary. Elder lawsymptomatic and nonsymptomatic individual.
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Specific biomarkers that are being studied aa@d many clinical trials have examined agents
quantitative MRI, PET images, and cerebrospintiat would reduce amyloid in the brain. Areas
fluid (CSF) and blood biomarkers. The imaginthat remain active today are gamma secretase
techniques measure the size of specific brain strimhibition and immunization (both active and
tures (MRI) and the energy used by specific brgirassive). Blocking the gamma secretase enzyme
areas (PET). Additional imaging studies usappears to reduce the accumulation of amyloid
ligands that label proteins in the brain to identifinto plaques. However, to date, this mechanism
the presence of amyloid and tau. Other studies &@s not proven effective in modifying clinical
measuring amyloid and tau in the CSF to find eadpitcomes in AD. Immunization therapeutics,
evidence of AD-like changes. These studies halieth active and passive, are also being developed.
been enrolling research participants with and witinimal data support the notion that antibodies
out dementia to determine which biomarkers dikgainst amyloid beta (@ can lead to clearance
ferentiate the groups and to track change over tineé.cerebral 8 deposits, and human trials have
Today, these studies continue with the hope ffrther demonstrated this clearance9][
recruiting very mildly impaired individuals, whoHowever, clinical improvement has not always
may only demonstrate biomarker evidence of diaccompanied the clearance, leading researchers to
ease without accompanying impairmesif][ The believe that effectiveness requires administration
hope is that finding a marker to detect those at riskmuch earlier stages of the disease, such as the
will help to target a population most likely to‘prodromal” stage proposed in new diagnostic
benefit from early intervention. More informatiorcriteria. Another mechanism undgudy isneural
is available about ADNI at their Web sitevgw. regeneration, and the NIA along with Ceregene
adni-info.org. pharmaceuticals has sponsored one such trial of
Studies have suggested that these biomarkeesve growth factor, which is stereotaxically
are as important as the clinical presentation of thaplanted in the brain. Other regenerative agents
patient, and recent guidelines for the diagnosis afe also in development. Drug development in
Alzheimer’'s disease have been reevaluated Adzheimer’s disease is very active with more than
focus on cognitive change, regardless of typ86 studies actively recruiting, as reported on the
and the presence of an amyloid biomarkeclinicaltrials.gov Web site.
Additionally, research guidelines have been pro-
posed which include the concept of “prodromal”
Alzheimer's disease, a research diagnosis tf@énetics
requires a positive biomarker with no evidence of
clinical impairment ¢8]. Three genes associated with the development of
rare early-onset forms of familial AD have been
known for many years: mutations in the amyloid
Research on Interventions precursor protein (APP) gene found on chromo-
some 21, the presenilin 1 gene on chromosome
Current treatments for Alzheimer’s disease aflel, and the presenilin 2 gene on chromosome 1.
referred to as “symptomatic” in that they producéhe most common form of the disease, late-onset
a benefit on the cognitive, functional, and behaftypically defined as over the age of 60) AD, is a
ioral symptoms associated with the diseaseomplex disorder, and itis likely that many genes
Today, experimental therapeutics focus on treatay play a role in disease development. Until
ments that modify the disease course. This megcently, however, only one gene variant, apoli-
include slowing or stopping the disease progregeprotein Ee4 (APOE¢4), has been confirmed
sion or preventing the onset of the clinical symms a significant risk factor gene for late-onset
toms of the disease. Some approaches to therdpgheimer's disease. In the past several years,
focus on modifying biomarkers of the disease imowever, researchers have confirmed additional
the hope that it will change its clinical coursegene variants of complement receptor 1 (CR1),
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clusterin (CLU), and the phosphatidylinositolprocedures, treatments, and study designs are made
binding clathrin assembly protein (PICALM) asjuickly. This attention can add confidence to par-
possible risk factors for late-onset Alzheimer’'dicipating in studies that might expose an individual
The newest genome-wide association scém unnecessary or ineffective procedures. In the
(GWAS) confirms that a fifth gene variant, Mycase of positive results, participants get the earliest
box-dependent-interacting protein 1 (BIN 1)exposure. In many studies, even those initially
also affects the development of late-onset ARssigned to the placebo group are given the oppor-
Several other genetic variants were identified tinity to receive the active intervention, even before
EPHA 1, MS4A, CD2AP, and CD33; these gendhe agent is fully available for marketing or before
may implicate pathways involved ininflammationa diagnostic is fully approved.
movement of proteins within cells, and lipid The nature of participation in research in
transport as being important in the disease prdementia and cognitive impairment often requires
cess. These studies utilized DNA samples froparticipation of a study partner, usually a friend
more than 56,000 study participants and aoe family member. Because they play an impor-
made possible through ti#dzheimer’s Disease tant role, support for family and friends is often
Genetics Consortium (ADGC), a collaborative@rovided in research. This can take the form of
body established and funded by the NVA][ activities to maximize retention such as support
Identification of new genes may provide majagroups or informational material that is often pro-
clues as to the cause of AD. Genetic variants maigled by study staff who are experts in the par-
influence risk of disease, the age of onset of syntigular aspect of dementia care and management.
toms, rate of progression, the amount of amyloltican also occur informally through exposure to
plaques or neurofibrillary tangles, concentratiormghers participating in research who offer peer
of amyloid beta and tau in CSF, and responsssgpport and shared experiences.
to environmental factors such as medications. The most common and sustaining reason for
In addition, genetic studies can also providesearch participation is altruism. The ability to
new insights critical for drug discovery. Thanake contributions that benefit others with the
identification of new genes associated with AD isdisease remains the highest motivator. This is an
very important preliminary step toward identifyimportant factor in research recruitment. Long-
ing biological pathways leading to disease. Thestanding characteristics of generosity in an indi-
pathways help to identify new targets for therapeuttdual are often unchanged in the presence of
strategies to treat and prevent the disease. illness, and in the face of mortality, they may
even be enhanced. Offering research participa-
tion is acknowledging the patient as an important
Participation in Research contributor to knowledge of his/her disease and
to the welfare of others.
There are many reasons why an individual may be
motivated to participate in research. First, many
individuals appreciate the opportunity for addiCritical Information About Research
tional standardized follow-up. Often, experiment®articipation
instruments and techniques are used to assess novel
aspects of disease or health, and tracking that pafhile many practitioners acknowledge the
formance can provide support and insight fdyenefit of research participation for their patients,
research participants. Research participation ciis not always clear how to go about identifying
also provide early access to new techniques amadd evaluating studies or preparing patients for
treatments. While there is no guarantee of a polie rejection they may feel if not eligible for a
tive outcome, the requirement for safety in researgiven study. Additionally, many commercial enti-
demands close observation to ensure that untowtie$ can solicit participation with little oversight.
results are identified early and modifications tdowever, there are several resources that are well



5 After the Diagnosis of Dementia: Considerations in Disease Management 73

established that can be helpful to patients, fan$cience Awards (CTSA)program.ResearchMatch
lies, and friends. For example, because of bdtlas a simple goal—to bring together two groups
regulatory and publication guidance, most clinef people who are looking for one another: (1)
cal trials as well as many other clinical studies apeople who are trying to find research studies and
posted orwww.Clinicaltrials.gov Clinicaltrials. (2) researchers who are looking for people to par-
gov offers up-to-date information for locatingicipate in their studies. It is a secure registry that
federally and privately supported research studibas been developed by major academic institu-
that use human volunteers to answer specifions across the country in order to develop a
health questions. The Web site was developed bgtionwide effort to enrich participation in
the US National Institutes of Health (NIH)research. This effort is not disease specific and
through its National Library of Medicine (NLM), offers opportunities to both patients and healthy
and in collaboration with the Food and Drugndividuals.
Administration (FDA), as a result of the FDA Research participation may not be for all indi-
Modernization Act (Public Law Number 105-1viduals, and both the investigator and the partici-
15, 1997). The registry describes studies copant have opportunities to evaluate the specific
ducted in all 50 States and in 174 countriematch of the potential subject and the project.
The websiteeceives over 50 million page views=rom the investigator perspective, a study must
per month and 65,000 visitors daily. This registrige designed to answer a specific question.
has an easy-to-use search engine, and as of Bédection criteria therefore focus on identifying
writing, is posting over 900 studies in AD withsubjects who can help answer specific questions.
more than 200 currently recruiting. The studinclusion criteria might define the severity of the
postings describe basic entry criteria for givedisease or the age of a participant or exposure to
studies along with location and contact informasther treatments. Other criteria may be used to
tion. The website requires annual updating @nsure safety, requiring exclusion of some indi-
information and posting of study results. Anotheriduals based on the presence of comorbid con-
opportunity for those with AD is the Alzheimer'sditions or concurrent medications that could
Association TrialMatch,™ a clearing houséncrease risks if exposed to a new treatment or
designed to help people with AD, caregiversest. Some criteria may be based on ensuring that
families, and clinicians locate clinical trials basethe effectiveness can be measured. For example,
on specific criteria such as diagnosis, stage sifidies involving cognitive evaluation may
disease, and location. More than 100 researekclude subjects with significant hearing or
studies pertaining to AD and related dementiagsual loss that might potentially interfere with
are underway and recruiting volunteers througksting.
this service, and Alzheimers Association From a participant’s point of view, it is critical
TrialMatch lets you search these trials quickljo work with a trusted group. The research group
and easily. It also narrows results to those triatsay be identified by a physician or vetted through
where there is a reasonable chance to be accepird of the Web sites described in this chapter.
for enrollment. Individuals may register byit is also important to evaluate how much partici-
providing information about a potential participation is right for the participant. A study may
pant, and with the registrant’s permission, amquire frequent visits. Some procedures may be
Alzheimer’s Association Contact Center speciaparticularly noxious. The participant needs to
ist will provide unbiased trial result options anaveigh these against the benefit of making a con-
trial site contact information. Specialists will notribution. An important aspect for participants to
recommend any particular trial but will identifykeep in mind is that participation is voluntary and
trials that match specific eligibility criteria. one can always change his/her mind if circum-
Finally, the National Center for Researchktances change. In the end, it is the faithful par-
Resources, part of the NIH, sponsors Researditipation in clinical research that will identify
Match through the Clinical and Translationathe treatments of tomorrow.
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Table 5.3 Additional internet resources

Clinical Pearls

Information available Web site

. . For information, r r nd www.alz.or!
Pharmacological treatments available f%{?ppor? grgugs’ssesg#ic‘jfy’a d www.alz.org

Alzheimer’s disease require careful titration t@ertaining to Alzheimer's disease

find the best dose; modest effects have begdt recent news and events  www.nia.nih.gov/
observed at all stages of the disease. specifically pertaining to Alzheimers
Nonpharmacological interventions can be pafizheimers disease

ticularly helpful for behavioral problems For information, resources, and www.lbda.org

. . . ) support groups specificall
associated with dementia. Environment ﬁzmin% toiews body d)émemia

modifications can improve safety and extengh information, resources, andwww.theaftd.org
functional independence. support groups specifically

Behavioral and psychiatric symptoms ar@ertaining to frontotemporal
common and should be treated using bof§fmenta

harmacoloaical and nonpharmacologic For a directory of local programeww.eldercare.gov
p gl P 91C8lng resources
means.

) ) For additional programs, www.h4a.org
Acute medical problems can potentially exagraining, and support

erbate cognitive and behavioral symptomsor information regarding legal www.caringinfo.org

routine health maintenance should be an int?d financial advice

grated part of dementia care. For a list of cIinjcaI trials www.clinicaltrials.gov

Identifying the etiology of the dementing dis~Curlrently enrolling

order is critical for planning and management,

as subtypes have differential presenting symp-

toms and rates of disease progression. Resources

Support groups and resources are available

and can improve the quality of life of bothThe websites listed in Table 5.3 are excellent

patients and their caregivers. resources for information, programs, support

Care needs in dementia will change with thgroups, and other resources (Tahl).

progression of the disease. Matching the level

of care with the patient’s disease severity willcknowledgments This work was supported in part by
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accessing care needs.
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Abstract

The purpose of this chapter is to discuss changes in sleep quality and
architecture that occur as one ages. Normal age related changes in sleep
architecturewill be discussed first, followed by sleep and circadian rhythm
disorders that increase in prevalence as we age. Finally, a short section at
the end of this chapter discusses neurological disorders more frequently
seen in older adults, and their impact on sleep.
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