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Abstract
Purpose of the Review Older adults with major depressive disorder are particularly vulnerable to MDD-associated adverse
cognitive effects including slowed processing speed, decreased attention, and executive dysfunction. The purpose of this review
is to describe the approach to a clinical neuropsychological evaluation in older adults with MDD. Specifically, this review
compares and contrasts neurocognitive screening and clinical neuropsychological evaluation procedures and details the multiple
components of the clinical neuropsychological evaluation.
Recent Findings Research has shown that neurocognitive screening serves a useful purpose to provide an acute and rapid
assessment of global cognitive function; however, it has limited sensitivity and specificity. The clinical neuropsychological
evaluation process is multifaceted and encompasses a review of available medical records, neurobehavioral status and diagnostic
interview, comprehensive cognitive and clinical assessment, examination of inclusion and diversity factors as well as symptom
and performance validity, and therapeutic feedback. As such, the evaluation provides invaluable information on multiple
cognitive functions, establishes brain and behavior relationships, clarifies neuropsychiatric diagnoses, and can inform the etiol-
ogy of cognitive impairment.
Summary Clinical neuropsychological evaluation plays a unique and critical role in integrated healthcare for older adults with
MDD. Indeed, the evaluation can serve as a nexus to synthesize information across healthcare providers in order to maximize
measurement-based care that can optimize personalized medicine and overall health outcomes.
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Introduction

Major depressive disorder (MDD) is a chronic and complex
neuropsychiatric illness that results in higher rates of morbid-
ity, mortality, and disability in older adults (late-life
depression, LLD) [1, 2]. Recent evidence suggested that for
older adults (age 60+), the prevalence rate for any depressive
illness was approximately 4.2–9.3% and for MDD was ap-
proximately 2.1% [3]. There are multiple antidepressant op-
tions for older adults with MDD including evidenced-based
psychotherapy, pharmacotherapy, neuromodulation therapeu-
tics (e.g., electroconvulsive therapy, transcranial magnetic
stimulation), and behavioral interventions (e.g., exercise)
[4–10]. Although some research has suggested that MDD
has a unique symptom phenotype in older relative to younger
adults, a relatively recent review suggested that the phenotype
may be similar [2]. MDD symptoms common among older
adults include sad mood, irritable mood, anhedonia, insomnia,
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decreased appetite, psychomotor retardation, decreased ener-
gy, poor self-esteem, and suicidal ideation [11]. Moreover,
older adults report the experience of significant cognitive dif-
ficulties that vary in magnitude and can adversely impact
functional abilities and benefits from antidepressant therapies
[4, 6, 12–14].

The neurocognitive difficulties associated with MDD in
older adults have been well characterized and consistently
found to involve three primary cognitive domains: processing
speed, attention, and executive function [15–17]. Inefficiency
and impairment in those domains can then lead to difficulties
in other cognitive domains such as language, memory, and
working memory [17, 18]. Even when depression remission
has been achieved, older adults have been found to have per-
sistent cognitive difficulties in processing speed, visuospatial
ability, and memory [19]. Consequently, MDD in older adults
has been found to be associated with mild cognitive impair-
ment (MCI) and dementia [20–23]. A recent meta-analysis
found that the overall pooled prevalence ofMDDwas approx-
imately 32% in adults diagnosed with MCI [24], and a recent
study found that older adults with depression andMCI quickly
(median of 27 months) progressed to develop Alzheimer’s
disease [25]. The etiology of the cognitive difficulties and
progression towards MCI and dementia in older adults with
MDD is complicated by comorbid medical illnesses (e.g., hy-
pertension, diabetes) and psychiatric symptoms (e.g., apathy,
anxiety, psychosis), use of multiple medications that can ad-
versely affect brain health, and adverse brain changes (e.g.,
atrophy, cerebral infarct) [11, 21, 26–28]. To assist with iden-
tifying the presence or absence of cognitive difficulties and the
severity and etiology of any difficulties, patients can work
with a clinical neuropsychologist as part of their integrated
healthcare team to complete a clinical neuropsychological
evaluation [29].

The purpose of this review is to comprehensively describe
the clinical neuropsychological evaluation procedure in older
adults withMDD. Specifically, this review compares and con-
trasts neurocognitive screening and clinical neuropsychologi-
cal evaluation and details the multiple components of the clin-
ical neuropsychological evaluation. Such components include
the neurodiagnostic interview, neuropsychological tests, psy-
chiatric symptom measures, quality-of-life measures, and per-
formance validity assessment. This review also highlights the
importance of inclusion and diversity in the evaluation process
and discusses the need to provide therapeutic feedback of the
clinical neuropsychological evaluation findings to the patients
and their carepartners.

Neurocognitive Screening

The amount of time a provider has available to spend with pa-
tients to clarify the nature of subjective cognitive complaints is

becoming increasingly limited. Correspondingly, cognitive
screening has become more widely accessible and practiced
and can provide an efficient though crude method for identifying
individuals whose cognitive concernsmaywarrant a comprehen-
sive clinical neuropsychological evaluation. However, a total
score on global cognitive screening tools such as the Mini-
Mental State Exam (MMSE) [30] or Montreal Cognitive
Assessment (MoCA) [31] can misidentify or misrepresent the
nature of cognitive “impairment,” as there is significant variabil-
ity even among cognitively intact individuals on simple cognitive
tasks (e.g., three-word recall on the MMSE) [32]. Attentional
variability can impact performance on such tasks, and when
assessment of a cognitive domain such as memory consists of
only a few items, poor performance must be interpreted with
caution. Accordingly, there is evidence to suggest that items
assessing verbal fluency, visuospatial ability, and memory on
the MoCA can be sensitive to the effects of depression [33].
Such findings illustrate that poor performance or “failure” on
individual item(s) in global cognitive screening measures may
not be reflective of neurological impairment and could be mis-
leading when there are concerns about the possible presence of
cerebral dysfunction that affects cognition. Further complicating
cognitive screening results is the impact that demographic factors
such as race/ethnicity may have [34, 35]. Nevertheless, concerns
about changes in cognition coupled with a test performance that
fails to meet expectations on a cognitive screening measure may
signal the need for further evaluation. Fortunately, formal clinical
neuropsychological assessment provides a more reliable index of
cognitive and functional capabilities when more detailed exam-
ination iswarranted. See Table 1 for a comparison and contrast of
neurocognitive screening and clinical neuropsychological
evaluation.

Clinical Neuropsychological Evaluation

The clinical neuropsychological evaluation currently repre-
sents the most comprehensive and sensitive means of
assessing human cognitive function. Modern neuroimaging
tools provide an exquisite structural view of the brain, with
high-field magnetic resonance imaging (MRI) providing im-
ages that almost rival gross postmortem visualization.
Functional imaging techniques (functional MRI, positron
emission tomography (PET), etc.) can show areas of abnormal
blood flow, changes in blood flow in response to stimuli,
tracer uptake, and glucose utilization, and other specific im-
aging (i.e., amyloid and tau imaging) can yield indices of the
associated underlying neuropathologies that are associated
with various neurodegenerative diseases. While such imaging
techniques have proven useful, continue to advance in their
sensitivity and specificity, and in some cases have shown cor-
relations with cognitive impairment in different disease con-
ditions, none of these neuroimaging procedures is able to
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determine the extent of cognitive dysfunction or specific def-
icits in functional abilities that may be present in an individual.
As such, the clinical neuropsychological evaluation represents
the “gold standard” for the documentation and characteriza-
tion of intact or impaired cognitive function.

Clinical neuropsychological assessment is a specialized clin-
ical procedure that requires the selection of psychometrically
sound and sensitive instruments in the hands of well-trained
and experienced clinical neuropsychologists. There are a plethora
of neuropsychological tests available for clinical and research use
that rely upon standardized administration, scoring, and use of
appropriate norm-referenced data. Careful clinical interpretation
of test scores must take into consideration a host of factors in-
cluding individual demographic variables such as age, education,
sex, race, ethnicity, and socioeconomic status. Additional factors
that must be considered include a patient’s neuromedical history,
family neuromedical history, known or suspected cognitive dis-
orders, and current clinical state.

As neuropsychological tests require effort on the part of the
individual being examined, it is of utmost importance to en-
sure adequate effort and cooperation by patients. Suboptimal
and/or variable effort can impact test results in obvious or
subtle ways, and a careful review of qualitative as well as
quantitative test results, including item-level response analy-
sis, can yield important information to assist in the

neurodiagnostic process. In the case of MDD, clinicians must
be aware of the potential influence of psychological and be-
havioral factors on test performance (e.g., psychomotor retar-
dation can by itself impact performance on processing speed
tests). It is also important to recognize the potential confound
of this common condition on neuropsychological test perfor-
mance in patients with neurologic disorders.

Practical Considerations for Testing

The effects of MDD and depressive symptoms on neuropsy-
chological functioning vary, and knowing that an individual
has depression provides very limited information about the
unique qualities of their condition. This is important, as neu-
ropsychological evaluative techniques rest upon the assump-
tion that examinees are adequately engaged (i.e., providing
“good effort”) in the testing procedures. Depression, by its
nature, may adversely influence test results, especially among
older adults [36–39]. Older individuals may also have more
difficulty perceiving the relevance of the tests and may require
greater explanation. Thus, it is incumbent upon the clinician to
promote cooperation and test engagement, provide encour-
agement and reassurance, be aware of potential confounding

Table 1 Comparison and contrast
of neurocognitive screen and
clinical neuropsychological
evaluation

Neurocognitive screen Clinical neuropsychological evaluation

Length of time •Brief, approximately between
10–30 minutes

•Length of time can vary, approximately
between 2.5–4 hours

Administered by •Multiple healthcare professionals •Clinical neuropsychologist

Cognitive domain(s)
assessed

•Global cognitive function

•Orientation

•Multiple including:

•Global cognitive function

•Orientation

•Processing speed

•Psychomotor function

•Attention

•Language

•Visuospatial ability

•Learning and memory

•Working memory

•Executive function

Evaluation
components

•Brief interview

•Brief cognitive exam

•Comprehensive interview

•Review and integration of medical record
information

•Comprehensive cognitive assessment

•Clinical assessment (e.g., depressive
symptoms)

•Personality assessment as needed

•Performance validity assessment

•Therapeutic feedback
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factors that must be considered, and responsibly interpret test
results when evaluating older adult patients with depression.

In order to answer the referral questions commonly accom-
panying requests to evaluate older adults, circumstances
would ideally allow for a clinical neuropsychological test bat-
tery that assesses multiple cognitive domains. However, a
time-consuming and mentally taxing approach may be infea-
sible in many cases, particularly when depression is a promi-
nent feature of an individual’s presentation. Gaining insight
into an individual’s depressive symptoms, including symptom
severity and chronicity, may inform what can be achievable in
a testing session. For example, individuals with prominent
neurovegetative symptoms (e.g., low energy, psychomotor
retardation) may struggle to stay consistently or adequately
engaged in testing, and these situations may require abbrevi-
ated evaluations designed to obtain information about the in-
dividual’s global cognitive status rather than comprehensive
and detailed sampling of individual cognitive domains.
Responses such as “I don’t know” are more common among
individuals with depression, and examiners must determine
when these responses are valid or signal features of an exam-
inee’s depression such as poor concentration or attempts to
avoid or curtail the examination. Patients who discover that
their use of “I do not know” responses can curtail testing may
be reinforced for their poor effort, which potentially under-
mines the quality and validity of the examination. Providing
examinees with encouragement, reassurance, and support may
increase engagement in the testing procedures, but this ap-
proach should be balanced with the understanding that some
individuals may feel patronized at being prompted to do more
than what comes naturally. Taking rest breaks during testing
may also be useful to alleviate the effects of fatigue or improve
engagement in test procedures, though this practice will nec-
essarily extend the time required to complete the evaluation
and should be used judiciously. When test results are suspi-
ciously low or substantially inconsistent, clinicians must care-
fully consider what can actually be accomplished with further
testing. The clinician should be respectful of an examinee’s
situation and be willing to modify (e.g., abbreviate the evalu-
ation, complete the evaluation across 2 days), postpone, or
discontinue the evaluation as appropriate.

Domains to Assess

Neuropsychological Function

Older adults with MDD can experience broad neurocognitive
dysfunction; however, impairment is most often seen in the
domains of psychomotor speed, attention, executive function,

and learning and memory [40, 41]. For example, Thomas and
colleagues found that above the effects of aging, LLD was
associated with more severe impairment in verbal learning,
memory, and motor speed, even after accounting for depres-
sion severity [42]. Depression-related cognitive difficulties are
often worse in late life compared to depression in younger
adults [43] and at times can mimic a dementia-like clinical
picture. As a result, a detailed neuropsychological evaluation,
including a detailed clinical history, is essential to identifying
cognitive impairment in LLD and to differentiating between
depression-related versus neurodegenerative-related
impairment.

Evaluation of neurocognitive function in LLD should as-
sess all of the major cognitive domains including global cog-
nitive status, processing speed, psychomotor function, visuo-
spatial function, attention, language, verbal and visual episod-
ic memory, working memory, and executive function. Table 2
provides a summary of these cognitive domains along with
examples of standardized tests to assess the respective do-
main. Potential limitations of these tests in older adult popu-
lations with depression should be considered when adminis-
tering and interpreting evaluation results. For example, poor
motivation or comorbid anxiety and apathy are common in
depression and can impact performance across domains.
Clinicians should also be aware of the possibilities of cogni-
tive impairment due to alcohol and substance use as well as
polypharmacy burden [44]. Furthermore, impairments in pro-
cessing speed may be influenced by vascular factors or co-
morbid medical conditions that are often present in older
adults [45].

Depressive Symptoms

While there is variability in the relationship between depres-
sion symptom severity and neurocognitive impairment, the
majority of research has found the relationship to be insignif-
icant in groups across the adult lifespan and that other depres-
sive factors (e.g., MDD subtype, number of MDD episodes)
may contribute to the magnitude of cognitive impairment [5,
46, 47]. Nonetheless, it is important to measure depressive
symptoms and the magnitude of severity. There are many
available depression symptom severity measures (see
[48–50] for comprehensive reviews). As such, it is critical to
choose those measures that are reliable and valid in older
adults, capture the MDD domains and symptoms outlined in
the Diagnostic and Statistical Manual of Mental Disorders-
Fifth Edition (DSM-5) [51], and are easy to administer, score,
and interpret.

Per the DSM-5, there are nine depressive domains includ-
ing sad mood, insomnia, appetite/weight changes, concentra-
tion, future outlook, suicidal ideation, involvement (e.g., level
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Table 2 Examples of
standardized measures for
neuropsychological and
functional domains

Domain Examples of test options

Screening/general cognitive status Mini-Mental State Examination

Montreal Cognitive Assessment

Dementia Rating Scale, 2nd Edition

Repeatable Battery for Assessment of Neuropsychological Status

Learning and memory Hopkin’s Verbal Learning Test-Revised

California Verbal Learning Test, 3rd Edition

WMS-IV Logical Memory Subtest

Brief Visuospatial Memory Test-Revised

Benton Visual Retention Test, Fifth Edition

WMS-IV Visual Reproduction Subtest

Rey-Osterrieth Complex Figure Test

Attention and working memory Brief Test of Attention

WAIS-IV Digit Span

WAIS-IV Letter-Number Sequencing

Ruff 2 & 7 Test

Processing speed WAIS-IV Digit Symbol Coding

Symbol Digit Modalities Test

Executive function Trail Making Test

Booklet Category Test, 2nd Edition

Stroop Color and Word Test

Wisconsin Card Sorting Test

Delis-Kaplan Executive Function System

Language function Boston Naming Test, 2nd Edition

Token Test

Animal Naming Test

Controlled Oral Word Association Test

Visuospatial ability Judgment of Line Orientation

Facial Recognition Test

Rey-Osterrieth Complex Figure Test (copy trial)

Clock Drawing Test

Psychomotor function Finger Tapping Test

Grooved Pegboard

Luria Motor Tasks

Everyday functioning Timed IADL Test

Sheehan Disability Scale

WHO Disability Assessment Schedule

36-Item Short Form Survey (SF-36)

Lawton and Brody IADL Scale

Duke Depression Evaluation Schedule-IADL scale

Behavior Rating Inventory of Executive Function, Adult Version

Texas Functional Living Scale

Neurobehavioral Function/Activities of Daily Living Scale

NAB Daily Living

Note: The tests in Table 1 represent examples of tests for each neuropsychological domain. Also note that many
tests tap into more than one cognitive function.WMS-IVWechsler Memory Scale, 4th Edition,WAIS-IVWechsler
Adult Intelligence Scale, 4th Edition, WHO World Health Organization, NAB Neuropsychological Assessment
Battery, IADL Instrumental Activities of Daily Living
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of interests in activities), energy, and psychomotor retarda-
tion/agitation. The absence or presence and severity of these
depressive domains and concordant symptoms can be docu-
mented by depression symptom severity measures that use
patient self-report, informant (e.g., carepartner) report, and
semi-structured clinical interview formats. The self-report for-
mat allows the patient to provide his/her view of depressive
symptoms, the informant report format allows the carepartner
to provide insights regarding the patient’s depressive symp-
toms in the home environment, and the clinician-rated format
provides an objective viewpoint of current depressive symp-
toms as assessed in the clinic. Importantly, agreement and/or
disagreement among the three rating formats can be informa-
tive regarding the patient’s insight into current mental health
status as well as minimization or maximization of any depres-
sive symptoms. If the clinical neuropsychologist is concerned
about the patient’s insight, then it would be useful to include
an informant-rated and clinician-rated depression symptom
severity measure. A recent study found a moderate association
between self-report and informant report of patient depressive
symptoms [52], though factors such as denial, unawareness,
and/or reporting bias can obviously influence such ratings and
must be considered in the interpretation of results.

Everyday Functioning

Major depressive disorder in older adults is associated with
everyday functional limitations that at least in some cases are
mediated by cognitive impairment, particularly in aspects of
executive functioning [53]. In a recent study of older adults
with depression [54], 81.2% had persistent mood disturbance
and reported functional limitations over 2 years. That group
was characterized as also having high anxiety levels and mul-
tiple chronic somatic diseases. Remission of depression was
the biggest predictor of functional recovery in this study; how-
ever, other evidence suggests that lingering functional deficits
could remain even after remission of LLD [55].

Neuropsychological evaluation of older adults with MDD
should include an assessment of everyday functioning to doc-
ument intact or impaired activities and instrumental activities
of daily living. A detailed clinical interview can provide valu-
able information; however, standardized measures are also
available to supplement the interview. Examples of everyday
functioning tests are provided in Table 2, and the systematic
review by Bingham and colleagues [56] provides a thorough
listing of such measures. Most of these were developed in a
self-, informant-, or clinician-rated format.

Quality of Life

Quality of life (QOL) is a multidimensional concept defined
by the World Health Organization (WHO) as an individual’s
perception of their position in life in the context of the culture

and value system where they live, and in relation to their
goals, expectations, standards, and concerns [57]. The QOL
concept can include overall feelings of well-being and life
satisfaction as well as health-related and disease-specific as-
pects. Depression in older adults has consistently been found
to be associated with poorer QOL ratings [58, 59]. Since QOL
is multidimensional in nature, its relationship with depression
in older adults may vary depending on the QOL specific fac-
tors that are assessed in clinical or research settings [59, 60].

There aremultiple QOLmeasures that have been designed for
use in older adult populations. Such specific QOL instruments
include the Medical Outcomes Study General Health, Life
Satisfaction Index, Philadelphia Geriatric Morale Scale, World
Health Organization (WHO) Quality of Life Assessment for
Older Adults, Control, Autonomy, Self-Realization and
Pleasure Test (CASP-19), Purpose in Life Test, Life Purpose
Questionnaire, and the Salamon-Conte Life Satisfaction in the
Elderly Scale [59]. A thorough review of QOL in older adults
withMDD, including a summary of commonly used assessment
measures, can be found elsewhere [59].

Performance Validity

When considering the impact of depression on an older adults’
ability to sustain engagement throughout a clinical evaluation,
several pertinent factors must be considered. One is the use of
formal performance validity tests (PVTs) to assess for concor-
dance between findings (e.g., effort and test performance), and
another is minimizing the length of the evaluation to mitigate
the risk of low scores due to normal psychometric variability,
variable effort, and/or fatigue. There is limited research re-
garding the intersection between PVT results and depression
in older adults. Nonetheless, a brief review of available re-
search that included information of PVTs in older cohorts
provides a framework by which to integrate pertinent data
from the above sections when interpreting clinical neuropsy-
chological findings [61].

Neuropsychological test selection must always balance ef-
ficiency and thoroughness. Although there is no formal con-
sensus regarding the number of PVTs that should be included
when evaluating older adults, including more than one mea-
sure can enhance diagnostic accuracy. In a sample of veterans
with a mean age of 54.2 (range = 24 to 82 years), predomi-
nately diagnosed with mild neurocognitive disorders (81%),
validity misclassification was low (0–6%) when two or three
PVTs were used alongside the commonly used Slick criteria
for invalid results [62]. One way to minimize performance
validity diagnostic misclassification without increasing time
burden is to utilize abbreviated versions of effort measures
[63, 64] such as the Test of Memory Malingering (TOMM)
[65] or the Dot Counting Test (DCT) [66]. Another brief op-
tion, the Rey Fifteen-Item Test [67], has potential limitations
in samples with low neurocognitive functioning given limited
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sensitivity/specificity and lack of concordance with the DCT
and TOMM [68].

One method of interpreting PVT data is to utilize a process
approach when examining performance on simple vs. more
challenging PVT subscales. For instance, an older adult with
depression may perform worse on simple tasks but better on
more challenging tasks, which is the inverse of what could
occur if an individual was feigning cognitive impairment.
The Victoria Symptom Validity Test (VSVT) and the Word
Memory Test (WMT) have both “easy” and “hard” items and
offer calculations to reduce false positive errors [69]. This
allows clinicians to assess for concordance (e.g., consistent
feigning) or lack thereof (e.g., cognitive impairment
impacting performance) across the test item difficulty.

Options for embedded PVTs (e.g., tests of effort included
in the neuropsychological measure) include recognition para-
digms on the California Verbal Learning Test-3rd Edition
(CVLT-3), Rey Auditory Verbal Learning Test (RAVLT),
Hopkins Verbal Learning Test-Revised (HVLT-R), and the
Digit Span test. For the RAVLT, cut scores of ≤10 for more
advanced dementia and ≤ 12 for mild/moderate produced
good sensitivity (88–92%) and specificity (89–95%) [70,
71]. Sawyer et al. [72] found that the HVLT-R discrimination
index yielded 53% sensitivity and 93% specificity in identify-
ing veterans who failed other PVTs, and an extension study
found a cut score of ≤5 yielded 67% sensitivity/80% specific-
ity for identifying invalid performance in a sample that includ-
ed 14% of patients with depression (total sampleN = 80) [73].
For non-memory PVTS, there is increasing support that the
age-corrected scaled score for theWechsler Adult Intelligence
Scale (WAIS) Digit Span test can identify, with a cutoff of ≤ 5
(45% sensitivity/90% specificity) [74] and a ≤ 6 (60% sensi-
tivity/87% specificity) [75], invalid performance. In a mixed
clinical veteran sample, an age-corrected scaled cut score of
≤5 for cognitively unimpaired and ≤ 4 for cognitively im-
paired patients was recommended [76, 77].

Despite the utility of considering PVT performance in
interpreting neuropsychological test results, it must be kept
in mind that clinical observation and careful informed inter-
pretation of the level as well as pattern of test performance is
critical. Familiarity with the tests, their psychometric proper-
ties, and patterns of cognitive strengths and weaknesses that
are known to be associated with various neuropsychiatric and
neurodegenerative conditions (e.g., Alzheimer’s disease) are
essential in the evaluation of patients with known and
suspected cognitive disorders. Insofar as confounding factors
such as depression may at times interfere with patient motiva-
tion or effort during a neuropsychological evaluation or cog-
nitive screening examination, clinical judgment regarding the
potential influence of such factors is essential. For example, in
the differential diagnosis of depression versus dementia, one
of the questions to be addressed is whether the neuropsycho-
logical test results make sense or fit an expected pattern of

cognitive impairment. For example, patients with various
forms of dementia or other neuropsychiatric disorders tend
to show different patterns of impairment in their neuropsycho-
logical profiles (e.g., Alzheimer’s dementia vs. frontotemporal
dementia) that can aid in diagnosis [78], though depression
can be a precursor and/or comorbidity. For example, if a pa-
tient has a family history of Alzheimer’s disease and gets
diagnosed with AD by their primary care prior to their formal
neuropsychological evaluation, the iatrogenic effects could
present as a self-fulfilling prophecy where the individual starts
behaving as they do have dementia. Furthermore, careful ex-
amination of total test scores, subtest scores, and qualitative
aspects of individual item-level responses is important, partic-
ularly when evaluating the results of briefer test batteries and
cognitive screening tools.

Clinicians must consider a variety of factors when evaluat-
ing the validity of neuropsychological test results. The addi-
tion of PVTs, utilization of empirical studies, and sound clin-
ical decision making when interpreting scores can help mini-
mize diagnostic misclassification and maximize diagnostic
accuracy. The primary benefit of having objective PVT infor-
mation is to augment clinical interpretation by helping to ac-
curately attribute low scores on tests to true cognitive impair-
ment or reduced and variable test engagement.

Interview and Collateral Information

A clinical interview is an essential component of a thorough
neuropsychological evaluation. In the case of older adults with
depression, the interview is important for distinguishing be-
tween MDD and a neurodegenerative condition, gathering
information about cognitive complaints, and determining the
timeline and pattern of mood and reported cognitive symp-
toms. Structured and semi-structured interviews are the gold
standard of depression assessment, including the M.I.N.I.
International Neuropsychiatric Interview [79], which is a
short, semi-structured diagnostic interview comprising yes/
no questions that can be administered in approximately
15 min. This measure has been shown to have a high risk
for bias [80], but nonetheless has acceptable validity and reli-
ability, and is reported to have greater than 80% sensitivity to
MDD [81]. Structured or unstructured questions about depres-
sive symptoms in the interview should be accompanied by
detailed questions about cognitive concerns, particularly re-
garding the cognitive domains that are most often affected
by depression and the impact of these concerns on the pa-
tient’s functioning. Ascertaining the timeline of cognitive dif-
ficulties relative to mood symptoms can be useful to inform
differential diagnoses.

Collateral information is also an important part of the neu-
ropsychological evaluation in older adults with depression.
Ideally, the collateral informant would be someone who either
lives with or has regular contact with the patient and who has
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known the patient long enough to be able to reliably report on
changes in their cognitive functioning. In addition to the col-
lateral informant’s input during the clinical interview, there
are a number of informant questionnaires designed for cogni-
tive assessments that can also be used to obtain information
about the cognitive and functional status of older individuals
with MDD. The AD8 [82], the Informant Questionnaire on
Cognitive Decline in the Elderly (IQCODE) short form [83],
and the Quick Dementia Rating System [84] are brief infor-
mant interviews that are available to supplement the clinical
neuropsychological evaluation.

Inclusion and Diversity Factors

Studies of neuropsychological functioning in diverse older
adults with depression are limited but suggest similar
depression-related impairments in processing speed, execu-
tive function, and memory in older Black, Mexican
American, and Asian samples [85–87] to that reported in pre-
dominantly White samples. However, there is some sugges-
tion that the relationships of depressive symptoms with exec-
utive function and memory may be stronger in Black com-
pared to White older adults [88]. Moreover, the etiology of
depression in later life might differ across ethnic and racial
groups, such as a more likely vascular origin (i.e., vascular
depression) in ethnic minorities due to health disparities in
vascular risk factors [89].

Diversity considerations must be made in both the assess-
ment of depression and the interpretation of cognitive test
scores in ethnic minority older adults. Ethnicity and culture
can impact symptom presentation in older adults with depres-
sion, the interview process, and the psychometrics of assess-
ment instruments [90]. Similarly, research has found that there
are limitations of neuropsychological tests in diverse samples
[91–93]. Despite the call for more culturally sensitive tests,
Spanish-language measures, and demographically diverse
normative data, there remains a relative dearth of neuropsy-
chological tests and normative information that work the same
across diverse groups. As a result, clinicians are encouraged to
carefully consider inclusion and diversity issues when
selecting tests, administering tests, and interpreting the results
of their neuropsychological evaluation of diverse older adults
with depression.

Other aspects of diversity have been shown to impact the
relationship between depression and cognitive impairment
and thus must be taken into account in the clinical neuropsy-
chological evaluation. For example, there is evidence, albeit
mixed, that depression-related cognitive impairment differs by
sex [94, 95] and that socioeconomic status, depressive symp-
toms, and cognitive functioning are interrelated [96].
Additionally, there is evidence of a disproportionate risk for
depression and cognitive impairment in older adults who are
sexual or gender minorities, experience discrimination, or live

in disadvantaged neighborhoods [97–103]. These relation-
ships highlight the critical need for clinicians to be informed
of the impact of diversity on depression and cognitive func-
tioning and to incorporate that knowledge into the diagnostic
and clinical decision-making process.

Providing Therapeutic Feedback

At the conclusion of the clinical neuropsychological evalua-
tion of the older patient with MDD, therapeutic feedback is
recommended. The feedback session would typically involve
the clinical neuropsychologist, patient, and the patient’s
carepartner(s). The session would provide space to discuss
the clinical neuropsychological evaluation findings, review
cognitive strengths and weakness, provide information re-
garding the likely etiology of any identified cognitive weak-
nesses, discuss cognitive compensatory strategies, provide
psychoeducation regarding brain health, and discuss strategies
to optimize brain health.

In general, clinical neuropsychological therapeutic feed-
back has multiple advantages for patients and their
carepartners including having a clearer understanding of the
diagnosis, greater commitment to implementing recommen-
dations, increased collaboration among the patient and
healthcare providers, and improved quality of life [104]. The
feedback session can help to clarify complex diagnostic and
etiologic information as well as provide up-to-date and
evidenced-based educational and information resources.
Also, the session can be used to enhance patient and
carepartner decision-making processes on how to proceed
with the evaluation results and implement a healthcare plan
course of action based on recommended treatment and com-
pensatory strategies [105]. Importantly, depending on the re-
sults, the feedback session can be utilized to help the patient
and carepartner process emotions and thoughts that are gener-
ated by the evaluation findings [104].

AsMDD is often associated with subjective reports of cog-
nitive difficulties without objective evidence of such difficul-
ties [106–108], in some cases, the clinical neuropsychological
evaluation may reflect completely intact cognitive abilities in
patients with MDD. Providing feedback on such evaluation
findings can be useful in that it provides an opportunity to
discuss with older adults how MDD can affect patients’ per-
ceptions of their everyday functioning and produce negative
self-schemas. This feedback should include psychoeducation
regarding the differences between self-reports of cognitive
difficulties and objective test performance, information re-
garding normal brain and cognitive changes with aging, and
reassurance to the patient that they have intact cognitive capa-
bilities. Also, the feedback session can be used to discuss the
differences between the effects of MDD and other neurolog-
ical illnesses on brain health and cognitive abilities and help
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the patient gain new knowledge and insight regarding their
self-perceptions and objective cognitive performance [109].

Conclusion

MDD can adversely impact neurocognitive function, with a
particular impact on processing speed, attention, and execu-
tive function [4, 16, 43, 47]. Older adults with MDD may be
particularly vulnerable to these cognitive effects due to multi-
ple factors including age-associated brain changes (e.g., atro-
phy), cerebrovascular and cardiac disease, comorbid illnesses,
and polypharmacy [11, 27, 110–114]. Moreover, older adults
with MDD relative to those without may have a greater prev-
alence ofMCI and dementia [20, 23]. As such, there is clinical
benefit for older adults to undergo at a minimum a
neurocognitive screening exam, and ideally a more detailed
clinical neuropsychological evaluation, particular when ques-
tions about the possibility of a neurodegenerative condition
exist.

Neurocognitive screening can be conducted by many
healthcare providers and serves a useful purpose to provide
a rapid assessment of global cognitive function [115]; howev-
er, it has limited sensitivity and specificity to subtle cognitive
impairments and may not be particularly informative with
respect to neurodiagnostic or clinical characterization [116].
Relative to a neurocognitive screening exam, a comprehen-
sive clinical neuropsychological evaluation is conducted by
specially trained clinical neuropsychologists. While these
evaluations require more time to complete, they need not re-
quire extended time over multiple hours, depending upon the
referral question. Nevertheless, the neuropsychological eval-
uation can provide a clinically significant return on the time
investment [116] and reflects a multifaceted process [117] that
goes beyond the administration of specific tests.

In conclusion, the clinical neuropsychological evaluation
plays a critical and unique role in integrated healthcare [118]
for older adults with depression. Given the overall health com-
plexities related to advancing age, depression, comorbid med-
ical, neurologic, and psychiatric illnesses, and polypharmacy,
such an evaluation can help to optimize diagnostic informa-
tion, discern brain and behavior relationships, identify cogni-
tive strengths and weakness, and inform treatment recommen-
dations [116]. The clinical neuropsychological evaluation can
serve as a nexus for older adults with depression to synthesize
information across healthcare providers, thereby maximizing
measurement-based care to optimize personalized medicine
and overall health outcomes.
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