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Abstract

US clinical practice guidelines for the diagnostic evaluation of cognitive impairment

due to Alzheimer’s Disease (AD) or AD and related dementias (ADRD) are decades

old and aimed at specialists. This evidence-based guidelinewas developed to empower

all—including primary care—clinicians to implement a structured approach for eval-

uating a patient with symptoms that may represent clinical AD/ADRD. As part of

the modified Delphi approach and guideline development process (7374 publications

were reviewed; 133met inclusion criteria) an expertworkgroupdeveloped recommen-

dations as steps in a patient-centered evaluation process. The workgroup provided

a summary of validated instruments to measure symptoms in daily life (including
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cognition, mood and behavior, and daily function) and to test for signs of cognitive

impairment in the office. This article distills this information to provide a resource to

support clinicians in the implementation of this approach in clinical practice. The com-

panion articles provide context for primary care and specialty clinicians with regard to

how to fit these instruments into theworkflow and actions to takewhen integration of

performance on these instruments with clinical profile and clinician judgment support

potential cognitive impairment.
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1 INTRODUCTION

The Alzheimer’s Association convened a Diagnostic Evaluation, Test-

ing, Counseling and Disclosure Clinical Practice Guideline Workgroup

(the DETeCD-ADRD CPGWorkgroup). Our emphasis is on good clini-

cal practice for the process of evaluating a patient presenting with an

illness (i.e., symptoms, obtained through history, and signs, obtained

through examination) that may represent the clinical manifestations

of common brain diseases, especially Alzheimer’s disease (AD) and

AD related dementias (ADRD)—in some cases with exacerbating med-

ical conditions or factors. While this guideline applies to a patient

with any severity of cognitive or behavioral impairment, it does not

consider individuals who do not have symptoms; therefore, it does

not address the topic of screening in asymptomatic people.1–6 This

DETeCD-ADRD CPG seeks to empower all clinicians, including those

in primary, specialty, or subspecialty care, to implement a structured

yet individualized patient-centered approach to diagnostic evaluation

that includes clear communicationwith thepatient and an informant or

care partner(s).

For any given individual, differentiation of what is a cognitive–

behaviorally impaired versus an unimpaired state requires clinical

judgment.2,7–12 The determination that a person has mild cognitive

impairment (MCI) or dementia (or Mild versus Major Neurocognitive

Disorder inDiagnostic andStatisticalManual ofMentalDisorders Fifth

Edition terminology) is the first step of a diagnosis that requires the

clinician to integrate reliable history regarding the types and trajec-

tory of changes in cognitive, activities of daily living (ADL), and mood

and behavioral functions (from the individual and an informant) with

the patient’s performance on tests of cognitive function in multiple

domains (attention, memory, language, executive function, visual func-

tion, socio-emotional behavior).7–9 The reported symptoms and per-

formance on tests are both influenced by a variety of individual factors

that have to be considered, including education, occupation, culture,

living situation, family or other relationship dynamics, developmental

history, andmedical and psychiatric comorbidities.

For example, the diagnosis of dementia may be straightforward

in a formerly high-functioning patient whose family reports insidious

onset of impaired memory and executive function with impairment in

instrumental activities of daily living (IADLs) and who scores a 20/30

on the Montreal Cognitive Assessment (MoCA).13 Yet this first step

in the diagnostic formulation may be very challenging in a symp-

tomatic and highly educated person who reports memory loss with an

impact on occupational function but who performs in the unimpaired

range on a brief cognitive assessment test like the MoCA; such an

individual may require a neuropsychological evaluation to document

impaired performance or to establish a current baseline that can serve

to track changes. Unlike the diagnosis of anemia, hyperkalemia, or pro-

teinuria, there is no test value that determines the diagnosis of MCI

or dementia—it requires integration of multiple layers and types of

information and, importantly, clinical judgment.

In some cases, a patient with cognitive concerns may be docu-

mented to perform normally on detailed neuropsychological evalua-

tion; such a person might be classified as having “subjective cognitive

decline,” a clinical construct being studied extensively by an interna-

tional research community.14 In other cases, a patient has developed

an acquired change in personality or behavior but is found to be

cognitively intact; such a patient might be classified as having “mild

behavioral impairment,” another clinical construct being evaluated by

the research community.15–18

The second step—determination of cognitive–behavioral

syndrome—facilitates communication about the specific types of

impairments the patient has, regardless of the severity of those impair-

ments (i.e., MCI or dementia). While some patients present classically

with one of the recognizable cognitive–behavioral syndromes (see

Table 2 of companion manuscript),19 others may not fit so clearly

into these syndromic diagnostic criteria. In these cases, additional

information from informantsmay be helpful, or additional office-based

assessments of cognitive, behavioral, and sensorimotor function may

be necessary, or consultation with a specialist(s).

1.1 History of present illness

Regardless of whether the patient or a family member initiated the

medical contact, the history of present illness (HPI) is the cornerstone

of the approach to medical diagnosis. In the era of the electronic
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medical record in which more activities are relegated to templates

and checkboxes, the artful elicitation of the HPI is an interactive

exercise in spontaneity, unexpected responses, and nimble redirection.

In practice, the initiation of an evaluation for cognitive or behavioral

concerns, particularly when symptoms are relatively more prominent,

ismore likely to have come froma familymember or close friend rather

than the patient, because of the impairment or loss of awareness

and insight that often accompany acquired cognitive and behavioral

syndromes. The family member or friend who often prompts the

evaluation becomes a confidante or “informant” who provides key

observations to the clinician, who should compassionately elicit,

compile, and ultimately integrate and interpret what the patient and

informant(s) describe. A substantial bodyof evidence indicates that—in

the setting of what ultimately is diagnosed as a likely neurodegenera-

tive form of MCI or dementia—informant reports provide added value

to the history as taken from the patient20–25 and to cognitive test

performance.25–28

The goal is to obtain a comprehensive description of the patient’s

principal cognitive and behavioral symptoms and their impact on

daily function, interpersonal relationships, and comportment; the time

course of those symptoms; the existence and evolution of other rele-

vant symptoms; and the pertinentmedical history and risk factors. The

interaction between historian (i.e., the clinician) and the patient and

informant(s) almost always begin with the query that has the general

form: “What is themain reason you are here to seeme andwhat would

you like to accomplish from the visit today?”

1.2 History of cognitive symptoms

In the context of a suspected cognitive–behavioral syndrome in an

older adult, the potential for complexity, ambiguity, or misdirec-

tion of the response to this question is predictably unpredictable.

Because diminished insight is common in individuals with a syndrome

of cognitive–behavioral impairment, the patient and their care part-

ner (informant) may have divergent opinions about the nature of the

symptoms and their consequences. The likelihood of a potential dis-

agreement in perspectives can be communicated up front and be

acknowledged as a useful clue for the clinician (e.g., “This is a safe place

and time when you should feel free to disagree with each other: it can

helpmeunderstand andadvise youbetter”). Itmaybe valuable to inter-

view the patient and informant(s) separately because of discomfort

with honest reporting or overt friction. Therefore, the clinician needs

to be flexible and to encourage and pursue all lines of the story and,

informed by these and other information gathered during or after the

visit (post-visit phone calls are often helpful), integrate perspectives

and information into an initial narrative that represents themost likely

approximation of the actual events.

The meaning of words like “memory loss” or “confusion” used by

the patient and informant may differ substantially from the clinician’s

sense of those words. The clinician must therefore encourage the

patient or informant to elaborate by giving specific examples. The loss

of episodic memory that occurs in typical MCI or dementia due to AD

involvesdifficultieswith learningand recallingnewlyacquired informa-

tion and recent life events. Sometimes patients or informants may use

the term “memory loss” when referring to word-finding difficulty, inat-

tention, loss of geographic orientation, or loss of the ability to perform

step-by-step tasks. It can be very challenging to distinguish the early

stages of cognitive decline due to neurodegenerative disease from

normal aging. It is important to skillfully communicate that changes

whichmay be common in individualswith advancing age are not always

normal and could benefit from further diagnostic evaluation. Several

validated instruments offer structured questionnaires to assist in

the organization and reporting of symptoms of cognitive impairment

(some of these also include mood/behavior and/or daily function

(Table 1)).

A critical element of the compilation of a history of cognitive or

behavioral symptoms is its profile of characteristics, intensity, tempo-

ral course, and impact. Patients and informantsmay struggle to explain

how symptoms first appeared; how they may have evolved over time

in frequency, duration, and intensity; or whether the symptoms were

episodic or ever-present but may have become more noticeable or

troubling. It is very common for patients and companions to frame

their history-telling around an event such as a surgery or a major psy-

chosocial trauma that they concluded was solely causal. It can be very

challenging for a clinician to dissociate the description of symptoms

or behaviors of the patient from the patient’s or care partner’s view

of a possibly (but in many cases not likely solely) causal mechanism.

Patients, informants, and many clinicians with limited proficiency with

dementia assessment often attribute changes in cognition, daily activi-

ties, behavior, or sensorimotor function to “normal aging” or to anxiety,

mood, or sleep disorders. While acquisition of some of the critical

historical information could be captured using algorithmic approaches,

the clinician’s understanding of a history of the insidious development

of mid- to late-life cognitive or behavioral symptoms is an iterative

process, truly anart anchored in clinical experience, diligence, and judg-

ment. Proficiency in this art can be facilitated by a comprehensive and

structured approach, but for it to be patient centered and most bene-

ficial, this triadic dialogue, which also provides ample opportunities for

psychoeducation, cannot be reduced to an algorithmic inquisition.

1.3 History of mood and/or behavioral symptoms

Inmany patients, behavioral ormood-related (neuropsychiatric) symp-

toms are an early feature of neurodegenerative disease and may or

may not be recognized by patients or informants as part of the ill-

ness under evaluation.46,47 In many cases, the patient or care partner

may not recognize them as being related to cognitive decline, a con-

dition or brain disease, and the clinician must probe for these or

other neuropsychiatric symptoms. In addition to providing diagnostic

information, symptoms such as depression, anxiety, delusions, halluci-

nations, agitation, or obsessive-compulsive behavior may offer targets

for symptomatic treatment. Yet the clinician must also make sure

that the words being used by the patient or informant to report on

symptoms are consistent with the observed changes in behavior. Con-

cerns about “personality change” need to be discussed to determine

whether they arise from apathy, depression, anxiety, hallucinations,
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TABLE 1 Validated instruments to assist in the structured reporting of symptoms of cognitive impairment.

Instrument Purpose Features Comments

IQCODE29–31 The first informant-based

questionnaire to rate

change in cognitive

function from the person’s

previous ability.

Original had 26 items; short version has 16 questions

that measure cognitive decline from premorbid level.

Each item is rated on a 5-point scale from 1 (“much

better”) to 5 (“muchworse”) and ratings are averaged,

with 3 representing no change. Validated in people with

dementia against other measures of cognitive decline.

Not influenced by education, pre-morbid ability, or

language proficiency, but is affected by informant

characteristics and the quality of the relationship

between the informant and the subject. Less sensitive

toMCI.

Available at

https://nceph.anu.edu.

au/research/tools-

resources/informant-

questionnaire-

cognitive-decline-

elderly

Information from the

IQCODE and the

MMSE can be combined

in the DemeGraph

(https://biostats.com.

au/Demegraph/) to aid

in assessing for

dementia.

AD832 Brief screening (2–3

minutes) interview that can

differentiate between

individuals with and

without cognitive

impairment.

A patient or informant rates yes/no questions about

memory, orientation, judgment, and everyday function.

The AD8 is a valid and reliable dementia screening

measure compared to the expert clinical judgment and

neuropsychological assessments. The AD8 is an

appropriate screening tool for dementia but may not be

sensitive to other more acute or subtle forms of

cognitive dysfunction.

Available at

https://www.alz.org/

media/Documents/

ad8-dementia-

screening.pdf

QDRS33 10 item questionnaire

completed by informant,

rating change from

premorbid baseline on an

ordinal scale from 0 to 3,

which when summed aim to

capture the types and

severity of cognitive and

behavioral symptoms and

impact on daily function.

TheQDRS is a free screening and staging tool (not a

diagnostic tool). It can be used as a structured screen

for cognitive, behavioral, and functional changes and

symptoms as well as for staging severity. QDRS scores

correlate with the longer CDR (see Table 3). Takes 7-10

min of informant time. Score range interpretations:

normal 0-1;MCI 2-5; mild dementia 6-12; moderate

dementia 12-20; severe dementia 21-30.

Available at https://

umiamibrainhealth.org/

downloads/the-quick-

dementia-rating-

system-qdrs-patient-

and-informant-

versions/

AQ34,35 Developed as primary care

tool to detect cognitive

impairment due to AD.

The AQ is an informant-based assessment consisting of

21 yes/no questions that can be administered in≈ 3

minutes. The individual items are divided into the

domains of memory, orientation, functional ability,

visuospatial, and language. Items that receive a “yes”

response are given 1 point; six items particularly

associatedwith clinical ADmoreweighted and are

given 2 points. The total AQ score ranges from 0 to 27;

normal≤4;MCI 5–14; AD dementia≥15.

Available at:

https://www.ncbi.nlm.

nih.gov/pmc/articles/

PMC3207359/pdf/

nihms325035.pdf
35

ECog36,37 Assesses functional

abilities that are linked to

specific cognitive abilities.

39-item questionnaire can be given to informants and

separately to patients. Scoring produces one global

factor and six domain-specific factors. Subsequent

studies support validity of short-form ECog-12 in

discriminating against people with dementia from

cognitively normal individuals, but less sensitivity for

MCI. Validated against other measures of functional

and neuropsychological impairment.

The original ECog and

ECog-12 are detailed in

Farias et al.36 and

Tomaszewski Farias

et al.37

CFI38 The CFI was developed to

facilitate evaluation of

cognitive symptoms in

dementia prevention

studies.

14-item questionnaire focused on change in cognitive

and functional abilities over the previous year, which is

completed by patient or separately by informant. Total

scores range from 0 to 14 (yes= 1, no= 0, and

maybe= 0.5), with higher scores indicating greater

subjective cognitive complaints. In people withMCI,

informant rating is useful for prognosis.39

Full questionnaires are

available in Li et al.39

(Continues)
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TABLE 1 (Continued)

Instrument Purpose Features Comments

Cognitive

Change

Index40

Originally developed from

measures to detect

subjective cognitive decline

A 20-item questionnaire asking patients and

informants to separately rate change in cognitive

function compared to the previous 5 years on a scale of

1 (no change) to 5 (severe change). Questions cover

memory, executive function, and language. Validation

study showed that scores from informant reports are

abnormally elevated in people withMCI or dementia.

Available from the

authors upon request.

Cambridge

Behavioural

Inventory41–43

Developed to assist in the

differential diagnosis of

different forms of

dementia.

A 45-item informant-completed questionnaire that

obtains information about a range of cognitive, mood

and behavioral, and daily functional symptoms.May be

best for specialty settings or some general practice

settings.

Available at

https://www.sydney.

edu.au/brain-

mind/resources-for-

clinicians/dementia-

test.html

SIST-M44,45 Developed as an interview

(≈ 25minutes) for history

of symptoms of cognitive

and functional impairment

SIST-M has high reliability against the CDR score in

people withMCI andmild dementia. An

informant-rated questionnaire has also been

developed. Best for specialty settings.

Available in Okereke

et al. 44,45

Abbreviations: AD, Alzheimer’s disease; AD8, Eight-item Information nterview to Differentiate Aging and Dementia; AQ, Alzheimer’s Questionnaire; CDR,

Clinical Dementia Rating; CFI, Cognitive Function Instrument; ECog, Everyday Cognition; IQCODE, Informant Questionnaire on Cognitive Decline in the

Elderly; MCI, mild cognitive impairment; MMSE, Mini-Mental State Examination; QRDS, Quick Dementia Rating Scale; SIST-M, Structured Interview and

Scoring Tool–Massachusetts Alzheimer’s Disease Research Center.

delusions, disinhibition, impulsivity, compulsive behavior, or loss of

empathic concern. Similarly, an informant’s impression that a patient

who is no longer interested in previous activities is depressed might

arise when the patient’s change in affect and behavior is rather due to

apathy and executive dysfunction. A clinician experienced with these

problems who carefully probes the history will often be able to differ-

entiate apathy and executive dysfunction from symptoms consistent

withmajor depressivedisorder. Correspondingly, reports of thepatient

appearing anxious, hiding items and then not knowing where they are,

being avoidant, and “forgetting” or resisting to take medications or to

eat may, upon a deeper dive by a probing clinician, be discovered to be

due to paranoid delusions or hallucinations (e.g., see recently updated

International Psychogeriatric Association [IPA] criteria for psychosis

in major and mild neurocognitive disorders48) instead of anxiety and

memory dysfunction. The approaches to psychoeducation, counsel-

ing, management, and care differ greatly based on these different

impressions and conditions.

Neuropsychiatric symptoms often precede cognitive decline, and

they commonly increase in frequency and intensity as neurodegener-

ative dementing conditions progress.49 The 13-item Neuropsychiatric

Inventory (NPI)50,51 is the most widely used instrument to survey

many of these symptoms. Other validated instruments offer struc-

tured questionnaires that can assist in the organization and reporting

of symptoms of mood or behavioral change (Table 2).

In contrast, some patients present with late age-of-onset depres-

sion that may be a primary psychiatric illness (see Box 3 of companion

manuscript19) or a symptom associated with vascular–ischemic cog-

nitive impairment, prodromal Parkinson’s disease, or other conditions

not necessarily related to a progressive disease leading to demen-

tia. It can be very difficult to differentiate these clinical depression

syndromes from a dementia-related syndrome with accompanying

depression. More in-depth assessment instruments used to evaluate

depression include the Geriatric Depression Scale (GDS),60 Patient

Health Questionnaire 9 (PHQ-9),56 or Cornell Scale for Depression in

Dementia (CSDD).61,62 In patients with challenging and complex pro-

files, formal neuropsychological evaluation can be particularly helpful

to assess potential contributions of depression or mood disorders to

cognitive–behavioral symptoms and performance, and to aid in the

differential etiological diagnosis as well as recommendations for next

steps in evaluation and care.

1.4 The impact of cognitive or behavioral
symptoms on IADLs and ADLs

Impairment in daily functioning is a core element of the diagnosis of

dementia. The patient and informant should be queried about aspects

of daily functioning that might be affected by impairments in the

domains of learning and memory, language, attention, executive func-

tioning and mental agility, spatial cognition, and psychomotor speed.

In a patient with cognitive complaints, the clinician should carefully

survey for examples of success or difficulty with complex IADLs. The

survey of ADLs should include advanced ADLs63–65 (e.g., management

of financial matters, hobbies/work, technology, leisure, travel to unfa-

miliar areas), IADLs (e.g., household tasks such as meal preparation,

medication use, driving), and basic self-care activities (e.g., bathing,

dressing, toileting). The clinician may ask the informant: “Does she/he

(referring to the patient) carry out (then name the specific task)?”

If the answer is yes, then ask: “Is it more difficult for her/him (the

patient) to carry this out that in the past?” How long has it been

since you/your loved one has been able to do (then name the spe-

cific, individual functional task that they had previously been able to
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TABLE 2 Validated instruments to assist in the assessment of neuropsychiatric symptoms in AD/ADRD.

Name Format Considerations

General instruments for neuropsychiatric symptoms

NPI-Q51 12-item questionnaire completed by

informant; each item is first rated as

“present/absent” (Yes/No); if present, severity

is rated on 3-point scale frommild (1) to

severe (3). Severity total range: 0–36

(none-max)

SymptomDistress (howmuch it affects

informant/care partner): rated on 6-point

scale (0–5). Distress range: 0–60 (none-max)

Covers broad range of symptoms/behaviors.

It is a modified (abbreviated) version of the NPI. The 12

neuropsychiatric domains assessed are: delusions; hallucinations;

agitation/aggression; depression/dysphoria; anxiety; elation/euphoria;

apathy/indifference; disinhibition; irritability/lability; motor disturbance

(e.g., pacing, picking, repetitivemotor behaviors); night-time behaviors;

and appetite/eating. Suitable for both detection and tracking

progression/monitoring.

Provides information regarding severity of symptoms (how noticeable it

is in the patient) and the amount of distress it is causing the care

partner/informant. Somemodified versions (e.g., NACCUDS) only

gauge symptom severity.

It can take 5 to 10minutes depending on proficiency of administrator

and familiarity of informant andwhether both severity and distress are

elicited.

A total score can also be derived bymultiplying severity score and

distress score for each item and summing across all items. Available at:

https://www.alz.org/media/Documents/npiq-questionnaire.pdf

NPI52 12 items administered in a structured

interview to informant with ratings similar to

those above (NPI-Q)

Requires training and proficiency to administer. Usedwidely in clinical

research andmore suitable administration to specialist setting; NPI-Q

provides good proxy in clinical setting.

Available at:

https://www.alz.org/media/Documents/npiq-questionnaire.pdf

BEHAVE-AD53,54 25 item scale administered to informant;

presence of symptoms and impact on patient

for each item rated from 0 to 4 (not present to

severe)

Global impact severity on care

partner/informant is rated for each item from

0 to 4 (not troubling to severely troubling)

Covers broad range of symptoms/behaviors.

Mostly used in clinical research setting andmore suited to specialist

setting;≈ 20 to 25minutes to administer; solicits presence of behavioral

symptoms and their impact. Suitable for detection, staging, and tracking

progression/monitoring.

MBI-C17 34-item questionnaire structured to be

consistent with the five domains in theMBI

criteria: decreasedmotivation, emotional

dysregulation, impulse dyscontrol, social

inappropriateness, and abnormal perception

or thought content. If a question is endorsed

as present, it is ratedmild, moderate, or

severe.

Questionnaire to be used primarily by family members or other close

informants to systematically measure behavioral changes exhibited by

older adults that might precede the onset of dementia. It was

specifically designed to: (1) operationalize theMBI concept; (2) measure

a selected list of neuropsychiatric symptomswhichmay help identify

prodromal illness; and (3) help predict risk of dementia due to AD or

ADRD. The primary goal is case detection of a behavioral pre-dementia

state not better captured by other diagnostic criteria.

Depression instruments

GDS55 15 items

Patient self-administered (but can be

administered to patient)

Yes/No responses

Quick (3–5minutes) screening tool for depressive symptoms and

depression in older adults, public domain.

Scores of 5–8 suggest potential for mild depression; 9–11moderate

depression; 12–15 severe depression.

Suitable for detection (and abbreviatedmonitoring) inMCI andmild

dementia. Less suitable for more advanced and severe dementia and

individuals with poor comprehension; and for monitoring severe

depression.

PHQ-956 9 items

Patient self-administered (clinician verified)

Each item rated 0–3: 0= not at all; 1= several

days; 2=more than half the days; 3= nearly

every day

Range 0–27 (no depression–severe

depression)

Quick (3–5minutes) screening, diagnostic, andmonitoring tool for

depressive symptoms and depression in older adults widely use in

primary care. Has been validated in individuals withMCI/dementia

Scores of 5–9 suggest mild depression; 10–14moderate

depression;> 14moderately severe/severe depression. Also available in

shorter 4- and 2-item versions.

Suitable for detection andmonitoring inMCI andmild dementia. Less

suitable for more advanced and severe dementia and individuals with

poor comprehension. Available download from:

https://www.mdcalc.com/calc/1725/phq9-patient-health-

questionnaire9

(Continues)
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TABLE 2 (Continued)

Name Format Considerations

CSDD 19 items

Administered to patients and care partner

(patient does not need to be able to answer

for scale to be completed.

Each item rated: 0= absent; 1=mild to

intermittent; 2= severe

Scores range from 0 to 38 (none–max

depressive symptoms)

Well suited for detecting, tracking progression, monitoring depression,

and depressive symptoms across severity spectrum ofMCI-dementia.

Scores of> 11 suggestion probable depression.

Anxiety Instruments

PSWQ-A57 8 items

Patient self-administered (can also be

administered to care partner/informant)

Ratings for each item are on a 1–5 Likert scale

(1= not at all typical of me; 5= very typical of

me)

Range 8–40 (no anxiety–severe anxiety)

Awidely used abbreviated version of the 16-item PSWQ that was

developed as a screening tool to assess worry symptoms and anxiety in

older adults.

It is in the public domain.

Cut-off of 17 has been suggested for detection of significant anxiety in

individuals withmild/moderate dementia.58

GAI59 20 items

Patient self-administered (can also be

administered to care partner/informant)

All items answered dichotomously Yes (1) or

No (0)

Range: 0–20 (none–max severity)

Was developed to screen for anxiety symptoms in older/geriatric

population, has been subsequently studied inmild tomoderate AD

dementia (a cut off score of 8 has been suggested to detect significant in

mild/moderate dementia58). Suitable for detection of symptoms.

It is copyrighted and feemay be required for clinical use.

A short formwith five items (GAI-SF) is also available for very brief

screening.

Agitation instruments

CMAI Presence and frequency of 29 behaviors

Does not rate severity

Administered to care partner informant.

Broadly covers presence of agitation and related disruptive behaviors

such as verbal aggression, repetitiveness, screaming, hitting, grabbing,

and sexual advances. Requires training to administer, more suited to

specialist setting and clinical research.

Abbreviations:AD,Alzheimer’s disease;ADRD,Alzheimer’s disease relateddementias;BEHAVE-AD,Behavioral Pathology inAlzheimer’sDiseaseDepression

Scale; CMAI, CohenMansfieldAgitation Index; CSDD,Cornell Scale forDepression inDementia; GAI, Geriatric Anxiety Inventory;GDS,GeriatricDepression

Scale; MBI-C, Mild Behavioral Impairment Checklist; MCI, mild cognitive impairment; NPI, Neuropsychiatric Inventory; NPI-Q, Neuropsychiatric Inventory-

Questionnaire; PHQ-9, Patient Health Questionnaire; PSWQ-A, Penn StateWorryQuestionnaire Abbreviated.

accomplish)?‘’ and “What was performance at that time versus now?”

This inquiry can solidify the clinician’s understanding of the onset

and trajectory of change in symptoms. Several instruments have been

validated to assess daily function (see Table 3).66–70 The Functional

Activities Questionnaire (FAQ)71 is one such instrument intended for

mildly impaired persons (in the MCI and mild dementia range) that

can be completed by an informant in a few minutes and that is widely

validated and used in US dementia research centers. The Amsterdam-

IADLscale72 is amore recently developedand rigorously validated73,74

instrument that shows good discrimination between cognitively unim-

paired, subjective cognitive decline, MCI, and mild dementia due to

AD75 and good sensitivity over time.76 In practice, it may be help-

ful to ask the patient and an informant to complete one of these

instruments and then the clinician can review it and probe further as

necessary.

1.5 Review of cognitive, behavioral, and
sensorimotor systems

There may be relevant symptoms not reported by the patient or infor-

mant or elicited by the clinician during the HPI that can be identified in

a structured review of cognitive and behavioral systems. The absence

of such symptoms may also be important pertinent negative findings

in the patient history. Validated questionnaire instruments (which can

be completed by the patient and/or informant in the waiting room) for

surveying a number of cognitive domains include the Everyday Cogni-

tion scale (ECog)23 or Informant Questionnaire on Cognitive Decline

in the Elderly (IQCODE).88–90 A validated instrument for surveying

a number of relevant mood/behavioral systems is the NPI Question-

naire (NPI-Q). Other validated instruments capture both cognitive and

behavioral systems (e.g., Cambridge Behavioral Inventory,41,42 Quick

Dementia Rating System33,91). Dementia subspecialists often rely on

experience to ask a comprehensive series of structured questions cov-

ering cognitive and behavioral systems not discussed in the HPI; one

approach to history-taking and clinical decision-making that aims to

bring this into primary care is being disseminated as the California

Assessment of Cognitive Complaints Toolkit for Alzheimer’s Disease,

known as the “California Toolkit,” which is freely available on the

internet.92 TheNational Institute on Aging (NIA) website also contains

helpful information, useful assessment tools, and links to resources to

facilitateAD/ADRDdetection, diagnosis, patient/family education, and

clinical care,93 as does thewebsite for theAmericanAcademyofFamily

Physicians (AAFP).94
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The clinician needs to be aware of any alterations in sensory

or motor function (especially vision, hearing, gait, and balance) to

fully interpret symptoms of cognitive or behavioral change. Hearing

loss (presbycusis), a known and potentially reversible dementia risk

factor,95 is very common in theelderly96 as is visual loss (presbyopia).97

Some components of hearing or visual dysfunction related to primary

sensory inputs (as opposed to processing and integration of auditory

and visual signals in brain networks) are also amenable to treat-

ments that canmitigate cognitive or behavioral symptoms, maintain or

improve daily activities, and reduce safety risks.

Gait and balance problems take on added importance in the eval-

uation and management of people who are cognitively impaired. Fall

riskmay be substantially increasedwhen sensorimotor, gait, or balance

problems co-occur with cognitive or behavioral impairments in insight,

judgment, impulse control, attention, memory, psychomotor process-

ing, and visuospatial awareness. Gait and balance impairment can point

to a group of disorders in which impaired cognition, behavior, and

impaired motor function co-occur, the most common being a Parkin-

son’s spectrum disorder (manifesting as Dementia with Lewy Bodies

[DLB] or Parkinson’s disease dementia), vascular cognitive impairment

or dementia, or one of the diseases linked to frontotemporal lobar

degeneration such as progressive supranuclear palsy or corticobasal

degeneration. In some patients, a gait disorder can be the most promi-

nent symptom. Gait and balance disorders also have predictive utility

of future risk for developing dementia.98 Distal polysensory neuropa-

thy, particularly in the feet/legs, is common in older individuals, can

be idiopathic or due to long-term sequelae of chronic microvascular

insufficiency, and is a fall risk that may be treated (e.g., in vitamin B12

deficiency) or mitigated (e.g., by use of assistive device, night light,

shower grab bars, and eliminating trip hazards). Some sensorimotor

impairments in persons with cognitive and behavioral syndromes are

amenable to early intervention and sustained treatments and exercises

(e.g., formal physical therapy assessment and treatment of gait and bal-

ance, home occupational therapy, and safety assessment). Improved

balance or limb motor function can benefit daily functions and reduce

safety risks.99

1.6 History of sleep disturbance

In an evaluation of a patient with cognitive or behavioral symptoms, a

clinician should always ask questions about sleep. Instruments useful

for this purpose include theMayo SleepQuestionnaire100 or the Scales

for Outcomes in Parkinson’s Disease (SCOPA).101 Sleep-related symp-

toms may be hallmarks of certain neurodegenerative diseases causing

dementia, or sleep disorders may adversely impact overall function

in any individual, particularly those with MCI or dementia; address-

ing sleep problems through lifestyle interventions improves general

health.95 Rapid eye movement (REM) sleep behavior disorder—with

loss of REM-associated atonia resulting in acting out of dreams, often

violently—has a strong association with LBD.102 Symptoms of REM

sleep behavior disorders are even more likely to be under-reported

by informants and, almost never, by patients.103 REM sleep behav-

ioral disturbances may precede bymany years what ultimately evolves

to become DLB or Parkinson’s-related dementia.104 In cognitively

unimpaired persons, reduced slow-wave sleep activity and low sleep

efficiency are both associated with accelerated rate of cortical amy-

loid beta plaque deposition, and hence accumulation of AD-related

neuropathological change.105

Sleep disorders have multiple relationships with cognitive and

behavioral syndromes. Obstructive sleep apnea (OSA) is deleterious

to optimal brain function and health. It is common in MCI106 and can

exacerbate impairments in cognition, mood/behavior, and/or function.

Treatment of OSA may reverse cognitive and behavioral decline in

some patients.107

1.7 Examination

Primary care clinicians hold a key relationship with their patients who

often trust them for information, guidance, endorsement, recommen-

dations, and referrals.108 Primary care providers are also often in

the best position to detect early signs on examination of a cognitive–

behavioral syndrome as it is developing given their longitudinal

relationship with the patient, even if mental status was not previously

formally assessed. It may be obvious to a primary care clinician that

a patient’s cognition, mood, or behavior is clearly different relative

to their baseline, prompting a formal mental status examination. Or,

concerns raised in thehistory or by informationprovided froman infor-

mantmay identify the need for amental status examination. A first-tier

mental status examination of cognitive ability, mood, and behaviormay

be efficiently completed within a problem-focused primary care visit.

The goal of such an assessment is to detect, with acceptable sensitivity,

the presence of potentially clinically significant lower-than-expected

or impaired cognitive performance, or abnormal mood or behavior.

We recommend that a mental status examination include the use of a

validated brief cognitive assessment test instrument(s) (Table 4).

In addition, the primary care clinician should perform and document

a dementia-focused elemental neurologic examination. This neurologic

examshould aim toefficiently screen for potential abnormalities of cra-

nial nerve function, somatosensory or motor function, or postural/gait

abnormalities (video tutorial demonstrations of the neurological exam-

ination can be found online127,128). Abnormalities identified on the

neurologic exam not only need to be considered in the diagnostic

formulation,129 but also may raise questions about potential safety

risks. If the primary care clinician is unsure about the interpretation

or implication of abnormalities on the neurologic exam, referral to a

specialist is warranted.

There is no “one size fits all” brief, validated cognitive test to assess

a patient for cognitive impairment in the primary care setting. Multiple

tests have been validated against a gold standard of comprehensive

clinical and neuropsychological evaluation and are available for the

brief evaluation of cognitive performance in the primary care setting.

Each test has its unique profile of sensitivity, specificity, strengths, lim-

itations, and considerations regarding effort, efficiency, copyright, and

training/certification. For routine evaluation in primary care, several
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TABLE 4 Validatedmental status test instruments.

Name Time (minutes) Considerations

MoCA13 10–15 Widely available in multiple versions and languages, well suited for detection ofMCI;

tracks progression throughmild tomoderate dementia. Interpret with caution in

individuals with low education. Range 0–30 (max performance). MoCA domain index

scores (e.g., MIS) are easily calculated and helpful to delineate pattern of performance

on cognitive domains. MoCA is freely available. Training/certification at mocatest.org

MoCA variants adapted for telemedicine available (see Box 1)

MMSE109,110 7–10 Widely known andwell studied; more suited for detection of dementia; lower

sensitivity for detection ofMCI and tracks progression through severe dementia.

Range 0–30 (max performance).

Proprietary—not free for clinical use.

MMSE-like variants have been adapted for telemedicine (see Box 1)

Mini-Cog111 2–4 Combines three-timeword list learning and recall with clock drawing test; provides

rapid screen—more suitable for detection of dementia thanMCI. Is available as part of

Alzheimer’s Association Cognitive Assessment Toolkit along with GPCOG, Clock

Drawing Test, andMemory Impairment Screen at:

https://www.alz.org/media/documents/cognitive-assessment-toolkit.pdf

GPCOG112 Patient 2–5

informant 1–3

Widely used outside United States in general practitioner setting; more suited for

detection of dementia; lower sensitivityMCI detection. Includes a clock drawing test

with range of 0–2. Range of 0–9 on patient exam. Informant component (when

complaint is informant-based or score on patient exam is< 9) has a range of 0–4.

https://www.alz.org/media/documents/cognitive-assessment-toolkit.pdf

SLUMS 113 7–10 Developed andmostly used in VA population; suited to detection ofMCI and dementia;

tracks progression throughmoderate stages dementia. Range 0–30 (max performance).

Available at: http://aging.slu.edu/pdfsurveys/mentalstatus.pdf

M-ACE 114 5–8 A short version of items from the ACE-III (see below) that includes temporal

orientation (0–4 points); learning of a name and address (0–7 points) with delayed

recall (0–7 points) after distractor tasks of animal naming in 60 s (0–7 points) and a

clock drawing test (0–5 points); range 0–30 (max performance). Better sensitivity for

dementia thanMMSE at all cut-offs due to less ceiling effect.

BlessedOMCTest (OMCT,

BOMC), aka Short Blessed Test

(SBT; 6-ItemCognitive

Impairment Test 6-CIT)115

5–7 Short version of BDS-IMC; more suited to detection of amnestic dementia; verbal only

(no writing/drawing); heavily weighted towardmemory and information; does not

assess visuospatial and executive functions and can be administered via telemedicine.

Requires weighting of scores. Range from 0 to 28 (original version counted errors—28

wasmax for errors). Available at: http://regionstrauma.org/blogs/sbt.pdf

and page 3 of:

https://www.mirecc.va.gov/visn4/BHL/docs/Vol_5_Clinician_Resources.pdf

MIS116 4–5 A four-item delayed free- and cued-recall test of memory; uses controlled learning to

assess remembering of four written items; range 0–8 (2 x items freely recalled+ items

with cued recall). Available at:

https://www.alz.org/media/Documents/memory-impairment-screening-mis.pdf

AMTS117 3-5 A 10-item scale that assesses orientation, registration and recall, and concentration.

Does not assess visuospatial function. Scores of 6 or below, from amaximum score of

10, suggest potential dementia level performance.May not have high sensitivity for

detection ofMCI, particularly non-amnesticMCI.

BIMS118 2–3 Cognitive screener used in nursing homes as part ofMinimal Data Set 3.0. Consists of

repetition of three words, temporal orientation tomonth, year and day; and recall of

three words. BIMS scores range from 0 to 15 (cognitively intact 13–15; moderate

impairment 8–12; severe impairment 0–7). Available at:

https://www.aanac.org/docs/mds-3.0-rai-users-manual/11118_mds_3-0_chapter_3_-

_section_c_v1-12.pdf?sfvrsn=6

Clock Drawing Test119 1–2 Quick screen of aspects of visuospatial cognition, conceptualization, and executive

function (planning/organization); qualitative assessment can inform regarding errors in

conceptual design (includingmeaning of a clock), stimulus boundedness, perseveration,

visual spatial relations, planning, and graphomotoric function. Several variations and

scoring systems possible—withmax scores often ranging from 3 to 10 (onMoCA

performance range is 0–3); avoid using in isolation.

https://www.alz.org/media/documents/cognitive-assessment-toolkit.pdf

(Continues)

 15525279, 0, D
ow

nloaded from
 https://alz-journals.onlinelibrary.w

iley.com
/doi/10.1002/alz.14335, W

iley O
nline L

ibrary on [06/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://www.alz.org/media/documents/cognitive-assessment-toolkit.pdf
https://www.alz.org/media/documents/cognitive-assessment-toolkit.pdf
https://www.mirecc.va.gov/visn4/BHL/docs/Vol_5_Clinician_Resources.pdf
https://www.alz.org/media/Documents/memory-impairment-screening-mis.pdf
https://www.aanac.org/docs/mds-3.0-rai-users-manual/11118_mds_3-0_chapter_3_-_section_c_v1-12.pdf?sfvrsn=6
https://www.aanac.org/docs/mds-3.0-rai-users-manual/11118_mds_3-0_chapter_3_-_section_c_v1-12.pdf?sfvrsn=6
https://www.alz.org/media/documents/cognitive-assessment-toolkit.pdf


12 ATRI ET AL.

TABLE 4 (Continued)

Name Time (minutes) Considerations

T&C120 2–4 Two tasks to determine “dementia” level impairment: tell the time presented on a clock

face, andmake $1when provided by 3 quarters, 7 dimes, and 7 nickels; avoid using in

isolation

7MS121 7–12 Developed and suited for detection of AD/dementia; components test memory

(enhanced free and cued recall), temporal orientation, semantic (animal category)

verbal fluency and a 7-point clock drawing test, administration and scoringmay be

better suited for specialty setting

STMS122 10–15 Robust test for assessing several domains to detect and trackMCI and dementia;

validated in primary care, administration and scoringmay be better suited for specialty

setting. More sensitive thanMMSE to distinguish normal cognition from prevalent

MCI; superior toMMSE in detecting subtle cognitive performance deficits in

individuals with normal cognition who later developed incidentMCI or AD dementia.

Score range 0–37 (max performance). Available at:

https://www.ouhsc.edu/age/Brief_Cog_Screen/documents/STMS.pdf

Blessed Dementia Scale

Information-Memory-

Concentration Test (BDS-IMC;

BIMC)123

10–15 Well-validated for AD neuropathology and detecting and tracking AD dementia

progression frommild through very severe stages. May not have high sensitivity to

detect non-amnesticMCI. Verbal tests (no writing/copying) with emphasis onmemory

and information (limited executive function and no visuospatial component) and can be

administered via telemedicine. Score range 0–37 errors (37 is max errors; higher score

denotes worse performance)

CAMCOG124 20–25 Suited for specialty settings; provides cognitive domain scores through eight major

subscales (orientation, language, memory, attention, praxis, calculation, abstract

thinking, perception); is part of CAMDEX interview; score range 0–106 (max

performance)

ACE-III125 20–30 Suited for specialty settings; providesmultiple cognitive domains including specific

scores for attention, memory, fluency, language, and visuospatial; useful for delineating

cognitive-behavioral syndrome and differential diagnosis. Score range 0–100 (max

performance)

FAB126 10 Suited for specialty settings; provides a structured examination of frontal systems

function by assessing conceptualization, mental flexibility, motor programing,

sensitivity to interference, inhibitory control, and environmental autonomy. Score

range 0–18 (max performance)

Abbreviations: 7MS, 7-minute screen; ACE, Addenbrooke’s Cognitive Exam; AD, Alzheimer’s disease; AMTS, Abbreviated Mental Test Score; BIMS, Brief

Interview forMental Status; CAMCOG, Cambridge Cognitive Examination; CAMDEX, CambridgeMental Disorders of the Elderly Examination; FAB, Frontal

Assessment Battery; GPCOG, General Practitioner Assessment of Cognition; M-ACE, Mini Addenbrooke’s Cognitive Exam;MCI, mild cognitive impairment;

MIS,Memory IndexScore;MMSE,Mini-Mental StateExamination;MoCA,MontrealCognitiveAssessment; SLUMS, St. LouisUniversityMental Status; STMS,

Short Test ofMental Status; T&C, Time and Change Test; VA, Veterans Administration.

instruments have shown acceptable performance characteristics to

assist with the detection of dementia or MCI (Tables 4 and 5). When

a clinician uses a brief validated cognitive test, it enables her/him to

interpret scores to determine the likelihood of clinically significant

impairment and may provide a gross estimate of the severity of

cognitive impairment. Depending upon clinician proficiency with the

assessment of patients with dementia, practice setting, time available

for testing, and patient characteristics (e.g., level of education and

occupational attainment, language and cultural considerations), the

primary care clinician should choose a test(s) best suited to play this

important role in the diagnostic evaluation. In some cases, a patient’s

cognitive test performance will be congruent with the history, and the

clinician will find it straightforward to integrate this information with

the history and risk profile to develop the diagnostic formulation. In

other cases, cognitive test performance may be inconsistent with the

history and clinician’s pre-test level of concern. A brief validated cogni-

tive test should not be used in isolation, particularly with binary cut-off

scores, to adjudicate the presence or absence of MCI or dementia or a

specific cognitive–behavioral syndrome. For patients in whom the his-

tory and clinician’s pre-test concern are incongruent with the patient’s

performance on a brief cognitive test, biopsychosocial and other

factors should be considered and a referral to a neuropsychologist or

other specialist should be considered.19

The Mini-Mental State Examination (MMSE)109,110 is the most

widely known and best-studied brief test of cognition that usually

takes<10minutes to administer.88–90,130,131 However, it currently has

copyright restrictions on its use, and alternative tools are available for

use in medical practice that have comparable (for dementia) or better

(forMCI—e.g., MoCA, see below) diagnostic accuracy than theMMSE.

The Mini-Cog is a very quick (2–3 minutes) test that contains two

items: a measure of short-term memory (short-delay recall of three

words), and a measure of visuospatial ability and executive functions
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(Clock Drawing Test).111 It has acceptable diagnostic accuracy for

detection of cognitive impairment and has been evaluated in four large

systematic reviews.88–90,131 It is, however, validated as a screening test

(not a diagnostic test), and, like the MMSE, may have low sensitivity to

detectMCI inmore intellectually capable individuals.

TheMoCA is a20-itemtest that assessesmultiple cognitivedomains

(orientation, memory, language, attention, visuospatial, and executive

functions) and usually takes 12 to 15 minutes to administer.13 The

diagnostic accuracy of the MoCA for identifying persons with cogni-

tive impairment or dementia has been studied in systematic reviews

with up to 34 studies89,90,131,132 and appears to be more accurate

than the MMSE to detect MCI.132 While the MoCA can be good at

detecting MCI in most individuals with average or above levels of

education, performance on the MoCA can be highly sensitive to low

levels of education; the adapted MoCA–B provides enhanced diag-

nostic accuracy for patients with < 4 years of education. Like the

MMSE, the MoCA has been translated and validated in many lan-

guages, enhancing the diagnostic accuracy in diverse primary care

populations. Training and certification on the use of the MoCA is

available online. Finally, MoCA domain-specific index scores for per-

formance on memory (e.g., Memory Index Score [MIS]), attention,

orientation, executive function, language, and visuospatial cognition

can be easily calculated from MoCA item scores.133 The pattern of

performance on MoCA index scores can be helpful to inform regard-

ing the cognitive–behavioral syndrome, and hence probabilistically

regarding potential etiology and progression of cognitive–functional

status.134–136

The General Practitioner Assessment of Cognition (GPCOG) is

a 15-item test that assesses multiple cognitive domains (orienta-

tion, memory, language, visuospatial ability, executive function, and

other daily living functions) has been evaluated in three large sys-

tematic reviews with high sensitivity and specificity.89,90,131 This

tool is unique in that it combines both measures of cognition and

function.

Several other tests with very short administration times (1–2

minutes) that provide flexibility and convenience for primary. care

providers include the Clock Drawing Test (Shuman and Clock Drawing

Test—Sunderland), the Memory Impairment Screen, the Abbreviated

Mental Test (AMT), and the Verbal Fluency Test.89,90,131 However, due

to thevery short and focusednatureof such instruments, theymaypro-

vide limited sensitivity to detect broader cognitive impairments in the

domains not assessed by these tests.

See Table 5 for summary comparisons, including diagnostic accu-

racy, of commonly used brief validated cognitive tests and the NIA

and Alzheimer’s Association websites for links to assessments and

other helpful diagnostic tools and websites. Several references pro-

vide further information about the relative strengths and limita-

tions of commonly used cognitive tests as well as pragmatics and

approaches regarding their use in primary care settings.3,4,137,138

This reference provides a systematic review of cognitive screening

instruments.139 For a review of single-domain cognitive tests for

use in the neurobehavioral status exam that are suitable for spe-

cialty and dementia subspecialist settings see the American Academy

of Neurology Behavioral Neurology Section Workgroup Report on

Clinical Cognitive Testing.140 The use of telehealth for the assess-

ment of patients with symptoms of cognitive decline is discussed

in Box 1.

2 CONCLUSIONS

The cornerstone of the diagnostic assessment of a patient with symp-

toms concerningADorADRD is the history and examination. Although

advances in molecular biomarkers of brain diseases leading to cog-

nitive impairment will likely enable their detection in some patients

at an asymptomatic stage, the ability of proficient clinicians to recog-

nize and diagnose patients in the early symptomatic stages of these

illnesses is critical to optimize early management and hopefully mini-

mize the adverse impact of these diseases on daily function and safety.

Although it is common for a history to be taken and an examination to

be performed without the use of specific validated instruments, evi-

dence indicates and the DETeCD-ADRD workgroup strongly believes

that the use of such instruments will lead to better outcomes. Instru-

ments to assess symptoms in daily life and their impact on function

can be given to patients and informants prior to an office visit and can

serve as a mechanism for structuring the history and efficiently iden-

tifying areas for focused clinical interviewing while also providing a list

of pertinent negatives. Abrief neurologic examtailored to thepatient is

also important, as is a mental status exam augmented with a validated

cognitive assessment instrument. The score on the test should not

be interpreted in isolation, but should be integrated with information

from the HPI, the patient’s demographic background and psychoso-

cial history, family history and other information relevant to the

risk profile, medical history, medications, and other relevant informa-

tion. For proficient clinicians, the synthesis of this information should

lead to a diagnostic formulation of the patient’s cognitive functional

status and cognitive-behavioral syndrome. In some cases, neuropsy-

chological assessment or additional consultation(s) may be required

to develop or further refine these first two steps of the diagnostic

formulation.
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BOX 1: Pragmatic Adoption of the DETeCD-ADRD CPG in the Context of Remote Assessment of Cognitive Impairment and

Dementia

Telemedicine has been emerging over the past decade for a variety of purposes, particularly to enable better access to medical specialty

services. With the pandemic of 2020, the field exploded. Many of the core elements and recommendations of this clinical practice guide-

line can be adapted pragmatically for telemedicine. Core elements 1-4 and 7 are readily adaptable to telemedicine formats as they involve

patient-centered discussions of processes and goals; interview-based history taking, review of systems, questionnaires and assessments;

and communication of findings anddevelopment of a sharedplan of care (Recommendations 1-5, 10-11). There is also evidence to support

that cognitive-behavioral examination including administration of brief mental status test instruments can also be pragmatically adapted

to the telemedicine format141 and so can neuropsychological evaluation by a skilled neuropsychologist (Recommendation 14).142 Some

elements of the physical and neurologic examination that require the direct laying on of hands are not possible in a remote format (e.g.,

elements of Core 5 and Recommendations 6, 13) and the vast majority of Tier 1-4 laboratory tests and studies (Recommendations 8-9;

15-19) would require a visit to a laboratory, imaging facility, or othermedical facility. Nevertheless, we believe it is possible to adaptmuch

of the material in these guidelines to telemedicine, enabling the detection of impaired Cognitive Functional Status and the characteri-

zation of the Cognitive-Behavioral Syndrome. By accomplishing these goals, it may be possible in many patients to begin to develop the

differential diagnosis of potential etiology(-ies) and guide next steps in evaluation, disclosure and care.

The instruments in Tables 1-5 are readily adaptable to telemedicine to assist in characterization of cognitive symptoms, neuropsychi-

atric symptoms, behaviors andmood, functional impairment in activities of daily living, and stagingof dementia.Home-based telemedicine

assessment of key domains of cognition, daily function and behavior in individuals older than 75 years of age is feasible and can detect and

track cognitive impairments142; these have included assessment of cognitive performancewith brief validatedmental status instruments

designed for telephone administration such as the TICS (Telephone Interview for Cognitive Status),143 aswell as neuropsychological tests

of memory, attention/concentration, executive functions and processing speed.142,144 Different variants of the TICS have been validated

for telephone administration and cut-off scores and correspondence toMMSE scores have been reported.145

Several of the standardizedmental status test instruments that have been adapted to telemedicine do not havemotoric or visuospatial

components andonly require verbal responses (e.g. SBT, BDS-IMC) thus facilitating their easy administrationby telephoneor video.Other

common instruments have variants that have been adapted for telephone or video administration, including theMoCAand variants of the

MMSE.

Various options exist for telemedicine administration of the MoCA (see https://www.mocatest.org/remote-moca-testing/), with the

caveat that they require further validation for specific cut-offs and potential age- and education-adjustments. These include the “Tele-

phoneMoCA” which, similarly to theMoCA-Blind/Visually Impaired (MoCA-B),146 does not administer the first 4 items of the full MoCA

(mini Trails-B; 3-D figure copy; clock test, naming of 3 animal drawings) that have a visual or motoric component, and that account

for 8 points; hence the MoCA-B has a range of 0-22. An approximate cut off score of 18 (that converts proportionally to a score of

25.5 on the 30-point MoCA, which is approximately 26 and the cut-off of possible impairment) has been suggested as possibility indi-

cating cognitive impairment, but this requires further validation. Directions for adaptation and administration of a full MoCA-variant

via audio-videoconference (thus ranging from 0-30), that includes adapted administration of the first 4 items, can also be found at

https://www.mocatest.org/remote-moca-testing/. For example, adaptions include for the mini Trails B to be presented to the patient on

video and to ask the patient to “please tell me where the arrow should go to next with respect to the pattern I am showing you?”; and

for orientation to place and city, to ask the patient “where is the clinic/institution I am calling you from?” and “what is the city in which

our clinic/institution is located?”. For suchMoCA-variants, preliminary evidence supports acceptable test-retest and inter-rater reliability

and patient satisfaction of in-person versus audiovideo administration.147,148 Variations of MMSE-like tests have also been studied and

validated for telephone administration, and include 22-point (e.g. ALFI-MMSE,149 MMSET150) and 26-point variants (TMMSE151); these

often omit or adapt questions such as following a 3-step command, reading and repeating a sentence, reading and obeying a command,

writing a sentence, and copying intersecting figures, and may shorten the naming task to one item (instead of two), by asking the patient

to “name the thing you are speaking into as you talk tome” (the telephone).

While best clinical practice guidelines for tele-neuropsychological assessmentswill need to be developed, there is already a substantial

evidence-base to support the reliability and validity of neuropsychological evaluation of patients by experienced professionals utilizing

tele-neuropsychological (especially via video conference) assessment.142,144,152–155 The administration of verbally-mediated tasks using

existing norms is supported, and pragmatic use of visually dependent tasks can be adapted.144 Gaps to address include development of

standardized methods for the presentation of visual stimuli, and development and incorporation of complex tasks often used to assess

processing speed, complex attention, and those that rely onmotor and visual abilities.144

A strong and growing evidence base demonstrates that telemedicine does not impede and in many ways can facilitate successful clini-

cal, cognitive and neuropsychological evaluation of patients with cognitive impairments.While older individuals and those with cognitive
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impairments can have unique challengeswith remote testing, including access anduse of video technology, yet these can be surmountable

with dedicated effort and resources. The principal benefits of telemedicine can include improved access to care, patient satisfaction, con-

venience, a lower burden on working family members/informants to participate, mitigation of exposure risks for vulnerable individuals,

and potential cost savings.142,144,155 Wewill undoubtedly see further guidance onmethods for remote cognitive assessment and further

evidence regarding validity against in-person administration, as well as practical utility.

If a patient has MCI or dementia, an evaluation should be done

to determine the likely etiology, if possible, as discussed extensively

in the companion articles.19,156 These diagnostic elements set prior

probabilities on the differential diagnosis of likely etiology (-ies), which

informs clinical decision making regarding Tier 1 to 4 tests and other

assessments in the evaluation process. See the primary care compan-

ion article for discussion of structural neuroimaging and cognitive lab

panel blood tests.19 In some cases, the steps in this process may be

relatively straightforward, and in others they may be quite complex.

See the specialty care companion article for discussion of special-

ized functional and molecular neuroimaging and for fluid molecular

biomarkers.156 Ultimately, the evaluationprocess should lead to adiag-

nostic formulation that is communicated clearly and compassionately

to the patient and care partner, alongwith a discussion ofmanagement

and prognosis.
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